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MANOR SUPPLIES
MKV PAL COLOUR

TEST GENERATOR FOR TV & VCR.

TEST

DEMONSTRATIONS
AT 172

WEST END LANE

IMO

61 IN  IS
GI  UNSI MI 
UMIES%

* 40 different patterns and variations.
* Broadcast transmission accuracy (fully interlaced sync

pulses with correct picture blanking).
* EBU colour bars, BBC colour bars, whole rasters & split

bars (specially useful for VCR service), white, yellow,
cyan, green, magenta, red, blue and black.

* Chequerboard.
* Mono outputs with border castellations, cross hatch,

grey scale, vertical lines, horizontal lines and dots.
UHF modulator output plugs straight into receiver
aerial socket.

* Additional video output for CCTV & VCR.
* Facilities for sound output.
* Easy to build kit, standard parts. Only 2 adjustments.

No special test equipment required.
* Mains operated with stabilised power supply.
* All kits fully guaranteed with back-up service.
* Also available with VHF Modulator.
Price of Kit £70.00
Case (10" x 6"x 2 1/4") app. £8.60
Optional Sound Module (6MHz or 5.5MHz) £3.90
Built & Tested in Case including Sound Module £108.00

rSPECIAL TEST)
I REPORT Post/Packing £2.80

'TELEVISION' iAdd VAT 15% TO ALL PRICES
DEC. 1982 .11

PAL COLOUR BAR GENERATOR (Mk4)

Ti,

si

* Output at UHF, applied to receiver aerial socket.
* In addition to colour bars R -Y, B -Y etc.
* Cross -hatch, grey scale, peak white and black level.
* Push button controls, battery or mains operated.
* Simple design, only five i.c.s on colour bar P.C.B.

PRICE OF MK 4 COLOUR BAR GENERATOR KIT
£30.00. CASE £8.60. BATT HOLDERS £4.20. MAINS
SUPPLY KIT £4.20 (Combined P&P £2.80).

MK 4 (BATTERY) BUILT & TESTED £58.00 + £2.80 P & P.
MK 4 (MAINS) BUILT & TESTED £68.00 + £2.80 P & P.
VHF MODULATOR (CH 1 to 4) FOR OVERSEAS £5.75.
EASILY ADAPTED FOR VIDEO OUTPUT & C.C.T.V.

ADD
VAT
15%

TELETEXT DECODER PANELS (TESTED)
MullardVM6101 £30.00, Philips KT3, 130 £30.00, Texas XMII
(TIFAX) £28.00 (untested £5.00) p.p. £1.80

THORN TX9 MICA, TX10, teletext
Mullard Decorder panel + Interface £35.00 p.p. £1.80
THORN TX10, PIMPS Gll PRESTEL, TELETEXT
Mullard Units VM 6230, 6330 plus Line Coupler & Interface £38.00
p.p. £2.50

TV SERVICE SPARES
BACKED 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 equipment £5.00 p.p. £1.00.
PHILIPS CHI 6 position touch tune channel selector units £16.00 p.p. £1.80
(can replace earlier mechanical selector unit).
PHILIPS GII PANELS (tested).
Frame. IF. decoder £18.00 each p.p. £2.00. Scan £28.00 p.p. £2.80.
PHILIPS GII PANELS ex rental (untested).
Scan £10.00, Frame. Decoder 15.00 p.p. £2.00.
PHILIPS HANDSETS (New Replacements) p.p. £1.50.
G II Ultrasonic Nontext £22.50, Infra red Text £22.50.
KT3 Non text (RC4001) £20.00. KT3, K30 etc. Text £26.50.
PHILIPS HANDSETS Ex rental, text. Untested. KT3. K30. £3.50 p.p. £1.00.
COLOUR MANUALS p.p. 50p.
PHILIPS GI I £3.50. KT3 £3.50, CTX-E £1.50, CTX-S £1.50.
THORN REMOTE CONTROL HANDSETS
TX9 ULTRASONIC (3 -button) £15.00; TX9, TX10 Infra red (type 725)
£18.00; TX9, TXIO Infra red Teletext £20.00. p.p. £1.20.
TX9 Ultrasonic remote handset transducer £2.00. switches 3 for £1.50 p.p. 50p.
TX9/TX10 Teletext interface panel (1524) £5.00 p.p. 80p.

THORN TX9 Ultrasonic Remote/Control/Receiver panels. £8.50 p.p. £1.50.
TX9, TXIO Facia control panel incl. infra -red remote receiver £8.50 p.p. £1.80.
THORN TX9, TXIO Saw Filter IF Panel. £5.00 p.p. 80p.
TX9, TXIO Remote & tuning control panel (1515) £10.50 p.p. £1.80.
SAW FILTER IF AMPLIFIER PLUS TUNER complete and tested for
T.V. Sound & Vision. £28.50 p.p. £1.20.
PAL DECODER KIT (Video to ROB)for Monitors £27.00 p.p. £1.00.
PAL ENCODER KIT (RGB to Video)£18.50 p.p. £1.30.
CROSS HATCH UNI KIT, Aerial Input type. incl. T.V. sync. and
UHF Modulator. Battery Operated. also gives Peak White & Black
Levels, can be used for any set. £12.00 p,p. 80p. (Alum. Case £2.90 p.p.
£1.40.) ADDITIONAL GREY SCALE Kit £2.90 p.p. 45p.
UHF SIGNAL STRENGTH METER KIT £22.00 Alum. Case £2.90. De
Luxe Case £8.60 (Built & Tested £48.00)p.p. £2.30.
CRT TESTER & REACTIVATOR KIT For Colour & Mono complete
with Case. Panel Meter Indicator - can be adapted for latest CRTs £29.50
p.p. £2.80.
BUSH A823 Convergence. Time Base Panels £5.00 each p.p. £1.80.
GEC 20AX Line Time Base £18.00 p.p. £2.00.
ITT CVC30 SERIES. Convergence & Purity Control Panels. £5.00

£1.50.
FIT CVC30 SERIES PANELS SURPLUS (untested) £5.00 each. CMP31.
CMF3I. CMA30. CM532. p.p. 80p; CMD33, p.p. £1.80.
THORN TX9 Panels ex factory for small spares. Includes I.Cs &
Semiconductors etc. £3.00 p.p. £1.80.
THORN TX9 Panels salvaged ex factory for spares incl. Electrolytic &
Mains Transformers. £8.56 p.p. £3.(X).
THORN 8000, 8500, 8800 IF Decoder Panels Tested £10.00 p.p. £2.34).
THORN 8000/8500 IF/Decoder Panels salvaged £3.20 p.p. £1.8)).
THORN 9000 IF Decoder Panel £6.00 p.p. £2.34).
THORN 9000 IF Decoder Panels Salvaged. For spares £2.50 p.p. £1.80.
PHILIPS G8/G9 IF Decoder Panels for small spares incl ICs £2.50 p.p. £1.60.
PHILIPS G8 Line Driver Panel incl. Equalizing Coil. £1.00 p.p. 60p.
GRUNDIG 8630 Series Varicap Tuners £5.00 p.p. £1.00.
VARICAP TUNERS U321. U322/204. ELCI043315 £7.80 p.p. £1.00.
VHF Philips. NSF 16.80 p,p. £1.00.
BUSH "TOUCH TUNE' T20/22 Series Fascia Unit £7.50 p.p. £1.50.
VARICAP UHF -VHF ELC 2000S £9.80 p.p. £1.00.
UHF/625 TUNERS, many different types in stock. DECCA Bradford 5
position. MULLARD 4 position £2.50, JAP Rotary £4.80 p.p. £1.80.
TV SOUND IF Panels £6.80 p.p. £1.00.
LOPTS New and guar. P/P £1.50, Bobbins 80p.

FER(;., HMV. MARCONI. ULTRA
1590.1591. 1612.1613.17P £4.80 R.B.M. T2I I. T22 £9.80
FERGUSON 3787 (Normende) £9.80 R.B.M. T20. T22 Bobbin £5.60
THORN INV. 1615. 1690. 1691. 1790 £9.00 DECCA Bradford (state Mod No) £8.80
THORN 31100,35IXISCAN. EHT £6.90 DECCA 80. 100 £8.80
THORN8000.8510.8801 £12.10 FIDELITY -D(21100. 30110 £14.00
THORN WOO to9N10 £9.80 (;EC 2110 series £10.60
THORN TV) £12.50 ITT CVC 5 to 9. CVC20 £9.80

THORN TXIO £16.50 ITT CVC25.CVC341series £8.80
SPECIAL OFFER ITT CVC45 £9.80

DECCA 17110. 2)1)1. 21120. 2401. 2420 £3.80 Pl'E 725(1,101731 to 741 £9.20
VC711) £4.80 PHILIPS G8 £8.80

GEC' 114.1,Junior Fineline £2.80 PHILIPS G9 £10.80
PHILIPS 320 £2.80 PHILIPS G11 £18.50
RBM A823 £4.80 PHII.IPS KT3 £9.80
GEC 21)28.2040.21110 £4.80 PHILIPS K30. K35 £18.50
Pl'E 691-7 chassis type onls £5.00 PHILIPS CTX-E £21.00
PHII.IPS K9 £6.80 PHII.IPS CPX-S £21.00

OTHERS AVAILABLE, PRICKS ON REQUEST.
TRIPLERS Full range available. Mono & Colour.
SPECIAL OFFER TRIPLERS
THORN 300113500 £2.50, Pl'E 725/731 (4 lead) £1.20.
THORN 1500 5 Stick £1.50, 1500 3 Stick £1.50 p.p..
6-3V CRT Boost Transformers for Colour & Mono .90 p.p. £1.40.
THORN TXIO focus control £7.50 p.p. £1.00

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

LARGE SELECTION TESTED COLOUR PANELS POPULAR MODELS

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

Telephone 01-794 8751. 794 7346

MANOR SUPPLIES
172 WEST END LANE, LONDON, NW6 1SD
NEAR. W. Hampstead Tube Stn. (Jubilee) 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
I'LL ASE ADD VAT 15% TO ALL PRICES INCL P+P



COPYRIGHT
© IPC Magvines 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.
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An annual subscription costs £16 in the
UK, £19 overseas (by surface mail). Send
orders with payment to Quadrant
Subscription Services Ltd., Oakfield House,
Perrymount Road, Haywards Heath, Sussex,
RH16 3DH.

BACK NUMBERS
Some copies of issues published during the
last six months are available from the
Editorial Office at f1.40 inclusive of postage
and packing. Address requests to
Television, Editorial Office, IPC Magazines
Ltd., King's Reach Tower, Stamford Street,
London, SE1 9LS.

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. Correspondents 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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669 Leader
670 Long-distance Television Roger Bunney

Reports on DX conditions and reception and news from
abroad. Thoughts on removing amateur radio interference
in the 50MHz band.

675 The 8mm Video System, Part 5 Eugene Trundle
This concluding instalment of the series deals with the
multi-PCM mode for audio recording/playback and
provides some initial guidance on servicing.

677 Budget Variable Power Supply William Harrison
A simple, cheap to build bench power supply based on
the LM723 chip. Provides a stabilised 2-15V output at up
to 2A or so.

678 Servicing with a Probe and Pulser David Botto
The increasing use of digital control systems in both
VCRs and TV sets is presenting service engineers with
new and tricky problems. Servicing is greatly eased by
the use of a probe and pulser to make in and out of circuit
checks on the digital i.c.s used in such systems.

682 Teletopics
News, comment and developments.

685 The Computer as an Aid to Servicing, Part 3 Chas E. Miller
Further notes on the uses of computers in the service
department. This time keeping records on sets and
customers.

686 VCR Clinic
Reports from Christopher Holland, Alfred Damp, Philip
Blundell, Eng. Tech. and Eugene Trundle.

688 Tiny Tim's Triple Trouble Les Lawry -Johns
Awkward problems seem to come to Tim in threes.

689 Letters
691 Next Month in Television
694 TV Fault Finding

Reports from Aled Roberts, GW6BMP, D.A. Brown,
Mick Dutton, Lawrence Ingram, Eugene Trundle, Roger
Burchett, Hugh MacMullen, Michael Dranfield and
Steve Leatherbarrow.

696 Servicing Mechanical VCRs, Part 5 Mike Phelan
This time the loading system, the reel assemblies and
the back -tension band.

698 Vintage TV: Early GEC Sets Chas E. Miller
The sets that GEC designed and produced before the
merger with Sobel!.

700 A Look at Capacitors George Wilding
The action of capacitors and their use in TV circuitry.

702 Cable Television Techniques, Part 1 J. LeJeune
How cable TV systems developed from the early days
of radio relay to the present.

704 Service Bureau
705 Test Case 296

OUR NEXT ISSUE DATED SEPTEMBER WILL
BE PUBLISHED ON AUGUST 19
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Tel:

Telex:

P. V.
ABBEY
0254 36521/32611/390936

635562

TUBES
ACCRINGTON,

G (For

LANCE
BB5 1EE.

(not

TRADE HOW TO
ADD 87p per order

COUNTER Heavier parcels

NW TOME I VAT ON P+P.
P+P (U.K.).

e.g. cable, service BOOKS AND MANUALS ARE ZERO V.A.T.
coils please allow Goods are despatched on the day we receive your order.

Export orders If for any reason we are out of stock we will try to inform
Frst Class Mail is you as quickly as possible. We try our best to give a

possible Add 15% speedy. fair and efficient service. V.A.T. invoice on
where it states request Give us a ring - we'll give you service. Please
items will be ask if what you need is not listed - we will try to help.

£7.50 + VAT up to Prices are subject to change without notice. In some
cases we may have to supply an equivalent.

STREET,

Griffin

OPEN
aids, degausing
E2.50 P+P (U.K.).
charged at cost.

P.V.)

MON-SAT used whenever
VAT to total except

9am-5pm ...c ,-- Bulkierzero rate.
sent by carrier

Wed pm) 25K (except tubes).

INTEGRATED CIRCUITS TCA270S0 2.50 1PC1167C2 2.70 SEMICONDUCTORS BF273 24 m8475 4.85 25C2551 1.27

AN2140 3.91 SL1430 1.58 TCA800 5.95 UPC1168C 3.20 AC107 35 8C558 9 BF274 24 m8479 4.85 25C2785 43

AN240 3.84 SL1432 3.36 TCA830 3.44 UPC1176C 2.53
UPC1177H 3.15 AC126 34 13C635 19 8F336 46 MR477 4.90 2503153 5.12

AN318 6.37 SL76544 2.05 TCA900 2 . 20 UPC1178C 4.21 AC127 34 130637 39 138337 41 07121 1.91 2SC495 1.10

AN262 4.10 SL490 1.89 TCA910 2.20 UPC1180C 1.84 AC128 34 BC638 33 BF338 41
R20088 1.90 25C496 1.31

AN301 5.15 SN76709 8.00 TCA940 1.95 UPC1181H 1.62 AC128K 40 BC639 30 Bf355 56 820108 1.92 2SC643A 1.82

AN7150 3.97 SN76115N 2.27 TCP4621AF6 13.87 UPC1182H 2.95 AC141 62 80640 32 8F362 60
R2265 1.60 2SC1096 1.72

AN6341N 8.97 SN76131N 2.00 704440 2.20 UPC1183H 2.48 AC141K 39 BCY72 13 BF363 72 82322 84 25C1172Y 5.50

AN6344 7.85 SN76226DN 2.72 TDA1002 1.95 tUiFp'cC1111862Hti
3.66

ip AC176 35 1303725 85 13F371 30
R2323

67 2501173Y 1.69

AN6360 6.81 SN76227N 1.18 TDA1003A 5.50 UPC1188H 4.99 AC1764( 35 00115 46 BF392 35
R2461 1.60 25C1306 2.73

60521 2.80 SN76533N 1.70 MA1006A 2.50 UPC1190G 1.20 AC186 41 BO116A 90 BF422 34
82540 3.20 2501307 3.00

BA536 3.00 SN76033N 2.49 TDA1005 3.60 UPC1198C 4.00 AC187 38 BD124P 84 138423 46
804558 2.20 2501449 1.67

CA555 46 SN76544N 2.35 TDA1010 3.30 UPC1200V 1.18 AC187K 46 BD131 50 BF457 35
RCA16334 90 2SC1520 68

CA556 84 SN76660N 80 TDA1011 4.00 UPC1211V 2.70 AC188 35 BD132 49 88458 43
RCA16029 1.18 2SC1678 2.07

CA741 25 SN76666N 1.52 TDA1035 4.70 UPC1212V 1.34
UPC1215V 1.66 AC188K 46 130133 60 138459 58

RCA16039 1.18 2S01808 2.90

CA748 45 SN76530A 1.47 TDA1037 2.95
UPC1216V 1.20 AD143=0C28 82 BD135 38 8E460 = BF462 06

RCA16092 1.18 2501953 1.44

CA1532 4.20 STK015 7.36 TDA1044 4.37 UPCI 217G 2.24 AD145 85 80136 38 SF469 63
RCA16040 96 2SC1886

CA3065 1.80 STK433 5.65 70010600 4.44 UPC1218H 1.80 A0161 54 130137 38 138470 66
RCA16041 84 =25C1061 2.94

DIC141WF 30 STK435 9.06 1DA108.3 1.68 UPC1223C 2.20 pD162 54 B0138 35 BF597 16 50416334 90 2SC2028 1.82

CV12E 3,07 STK436 6.50 TDA1170S 3.00 UPC1225H 2.00
UPC1226C 1.50
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.
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,,,
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HA1741 23.22 STR454 4.73 TDA1415 1.40 UPC1367 2.00 AF178 1.54 80183 1.18 BFX29 44
0P29C 43 2501164 1.27

151555 43 STR451 6.50 TDA1470 4.67 UPC1358H 1.88 48239 60 80201 65 BFX84 42
TIP30A 47 2501497-02 5.12

LA3350 1.59 ST116020 8.50 TI)A1770 5.60 UPC1360C 2.20 AF279 1.56 80202 91 BFX85 30 TIP30C 43 2501497-06 5.12

LA4031 P 3.21 SW153 3.90 TDA1908A 1.95 UPC1363C 2.16
UPC1368H2 2.15
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TIP31C 55 2501453 2.20
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T1P338 m 1CPN25 56
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T1P346 1.06 VALVES
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80225 47 BFY52 32
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LM1011 3,25
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TA7129AP 3.76
TA7130P 1.93
TA7146P 4.67

7002140 5.95
TDA2151 3.25
1DA2020 4.66
7002030 2.80

TDA2270 1.65

UPC41C 2.80
UPC577H 2.46
UPC585C 1.28
UPC1167C2 2.70
UPD553C1 20.76

0C115 17

BC116A as

BC117 30

BC118 24

50233 66
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60236 65
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EIR100 34

BR101 95
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TIP47 53
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2.15

DY86/7 56
ECC81 1.08
ECC82 98
ECC83 1.07
ECC84 80
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BRC4443 1.94 TIP2955 90 ECC85 98
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8y501OA 1.45

MC1352 1.75 1AA570 3.98 TDA2611A 2.35 B CPU 1.70 BC174 10 80697=701 1.63 2N3703 16 6234 3.50

MC1495L 3.00 TAA310 2.83 TDA2640 2.90 8271 60.00 BC177 27 80698=702 1.50 811205 1.87
2N3705 10 KT66 9.75

M1.231 TAA320 2.00 TDA2653 5.90 ZTX213 17 80178 26 80701 1.63 BU206 1.80
2N3706 10 KT77 8.50

ETTR6016
2.20

ML232 2.20
ML237 2.50

ML238

744550 55

144630 3.90

TBA120SA 1.49
TBA1200 1.30

1042680 3.40
MA2690 2.72

TDA3190 2.00
1843330 2.21

TDA3500 6.90

ZTX313 27
ZTX6501 35
LM1889 2.00
74LS260 0.55

801821 15

1301831

BC184L
15
15

BC186 35

60187 25

130707 1.50
130X32

BF115

2.10

38
BF117 36
Bf125 26

811208 1.60
8U208A 1.65

BU2080 2.20
_-BU800

2N3708 17

2N5294 48

2N5296 48

2N5298
69

K188 (aft type)12.00
PC92 4.50
PC97 1.65
PCC85 85
PCC805 1.40

ML239 2.50 TBA120SB 1.37 MA3560 6.00 COMMODORE ICs 60204 10 BF127 47
BUW81A 3.84

256337 1.86 PCF80 1.00

ML922 3.29 TBA1207 1.47 7003561 6.66
6510 CPU 5.66 60208 13 138154 15

BU208/02 2.10
2N5496 53 PCF200 1.35

ML923 2.90

ML928 2.18
713012011 1.49

TBA1440G 2.20
104.3562 8.60
TDA3571 3.75

6526 CIA Keyboard
Int. 5.11

80209 10

60212 15

BF158 18

BF160 27

BU326A 2.00
811407 1.70

2N6107
75

2N6109 81

008800 1.38
PCF801 1.13

NSM5807 7.87
MS1513L 2.80

754305 1.75
T8A396 1.75

TDA3651A 4.50
1043652 6.00

6561 7.74
6569 Cot. Vid.

602121 15

60213 15

138167 24

138173 37
611426 3.07
6U500 2.50

2SA715 1.98

2SA771 3.04

PCF802 1.12

PCF80
1.80
1.63

MS1515L 3.28 T8A440N 7043810 3.86Cont. 60214 15 BF177 52 611526 2.46
254835 1.82 PCH200 1.45

SA41025 8.50 (TBA1441) 2.75 1043950 4.37 6581 Sound 80237 14 6F178 46 6U508 3.20
2SA1027R 1.27 PC182 1.20

SAA1124 5.34
SAA1250 4.99

TBA440P
(18414400) 2.50

MA4420 5.55
1004506 5.84

Gen 7.78
901225 Char.

80238 14

8C251A 18
BF179 42

BF180 39
BUSS() 2.77

51.1806 1.40
2SA1175 40 001184 1.20

PC1805 1.09

S445000 6.15
SAA5010 6.30

TBA4800 1.82
TBA510 3.00

TDA4503 5.68
7004600 2.95

ROM 3.37901226 Basic258740C
hi 6.45

BC252 12
80261 33

BF181 39
BF182 36

811807 2.94
811826 4.95

256733 1.18
1.24

PCL86 92
PFL200 1.86

SA45012 6.50 TBA520(0) 1.68 T0A4600-20 2.95 901227 Kernel 30 BF183 29 BUT1L 2.58
2$8856 1.84 p136 1.87

SAA5020 5.90 TBA530(0) 1.38 TDA8180 4.00 ROM 3.52
,SC262

bbiUU 50 BF184 42 Buys 2504030 32 PL81 94

SAA5030 8.25 T8A540 1.76 TDA9503 4.21 906114 PLA 4.51 80301 51 BF185 36
1.45

2SC867A 3.07 PL95 2.25

SAA5050 8.50 7130560(0) 1.93 TEA1009 1.86 4164 RAM 1.60 BC303 33 68194/394 16
1311X84 1.500 2501034 6.57 6L6GT 2.30

$081032 6.30 7130570 1.79 7149404 6.57 Timer U 13C307 20 68195 16
E1222
88342 5.12

2S01061 -=
12HG7 3.20

.75
2.75

SAF1039 7.77 TBA690 1.50 UPC554 2.63 8701 Clock Chip 5.46 80308 25 BF196 16
CX104A 6.57

pi1104H7A

1

SAS5605 2.07 TBA700 2.12 UPC566H 2.95 80323 99 BF197 16 2501114 6.57 pL508 2.90

SAS5705 2.07 7130720 2.64 UPC575C2 3.40 THYRISTORS 80327 22 BF198 18 CX136A 9.23 2501124 1.27 P1509/19 5.30

545660 3.25 184750 2.98 UPC576H 2.60 DEC1 2.20 013328 18 BF199 21 CX143A 9.23 2SC1316 8.05 PY88 81

SAS670 3.25 780800 1.62 UPC585 3.06 DEC2 2.20 60337 18 BF200 35 CX186 6.57 2601362-7 43 PY680A 2.30

SAS580 2.90
545590 2.90

TBA810AS 1.38
7130820 1.70

UPC587C2 2.34
UPC102511 2.95

THY15/80 2.40
THY15/85 2.40

60338 18

80461 42
BF224 40
BF241 38

811111 2.58
GL4850 14

25C1364 43
PY800/1 69
UCH81 2.25

SG -264A 5.12 TBA820M 1.25 UPC1026H 1.24 Transistor mounting 60527 35 6F256 50 ME0411 20
2S01413A 9.23 UCL83 1.82

SG629 8.05 TBA890 3.94 UPC1028H 2.52 kit T066, T03, 80547 13 6F257 34 MJE340 68 2SC1475 43 UY85 1.35

SG -6533 13.20 TBA920(0) 3.00 UPC1032H 94 10220413 30 BC548 13 BF258 34 WE520 se 2SC1962 1.84 P18021 4.00

5190113 7.00 1BA950(2X) 3.25 UPC1042C 1.56 BCX32 = 60637 39 08259 34 M.13000 1.98 2SC2009 32 40K06 5.30

SL917B 9.25 TBA970 4.09 UPC1156H 4.26 LARGE RANGE OF
ICASEMIS FOR

60549 10 BF262 84 MPSA.92 35 2SC2278 1.24 21LU8 3.00
17DW4A 4.50

SL1310 1.80 780990 2.75 UPC1158H 3.50 SINCLAIAMASTRAD B0550 10 138263 81 MR814 45 2SC2335 Kit 11.18 5.00

SL13270 1.20 TCA760 2.30 UPC1163H 2.48 pRooucrs AVAILABLE 80557 10 BF271 24 MR854 55 2SC2369 4.14 12BY7A 3.75
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CALLERS
P.V. TUBES ALWAYS WELCOME
TEL: 0254
36521 TELEX: 635562
32611 GRIFFIN G
390936 FOR P.V.

VIDEO PINCH ROLLERS
PANASONIC NV7000
SANYO VTC9300VBS7000
SONY C7rJ751.17
JVC TCE3V0011 06 16

2324
66220003200330(
3660 1100,7700
VS9700
VT5000
VC6300 6500
TC6 GEN

JVC

AKAI
HITACHI
SHARP
SONY

4.35
4.35
4.35

4.35

4.35
4.35
4.35
4.35
4.35

VARICAP TUNERS
ELC1043-05
ELC104305 Mullard
ELC1043-06
ELC2003
Philips 58 G9
Philips 511 (U3211
U322
U341

0342

8.40
12.50
8.40

19.50
10.50
9.90
7.30
9.50
8.50

VIDEO BELT KITS
VEKIT 1 AKAI VS9300 V59500 VS9800

JVC
HR3300 1013320

HR333041R3380
TCE 8903 3V00 3V16 3V22 3.50

VEKIT 2 PANASONIC NV70008 NV72008 3.00

VEKIT 3 SONY SLC5 7 3.75
VEKIT 4 SONY SL8000 8500 8600 4.50
VEKIT 5 SONY SL300OUB 4.00
VEKIT 6 PANASONIC NV30006 3.00
VEKIT 7 SANYO 9300P 4.25
VEKIT 8 PANASONIC W20008 3.75
VEKIT 9 PANASONIC NV860013 8610 V011 4.42
VEKIT 10 TOSHIBA 08600 3.00
VEKIT 11 SHARP VC7300 3.50
VEKIT 12 SHARP VC6300 6600 4.00
VEKIT 13 SANYO VTC5000 1.95
VEKIT 14 SANYO VTC5300 2.50
VEKIT 15 JVC HR7650 2.50
VEKIT 17 SHARP 8300 1.16
VEKIT 18 SHARP 9300 1.47
VEKIT 19 HITACHI VT8000 1.12
VEKIT 20 HITACHI VT1133 2.15
VEKIT 21 HITACHI 9500 1.12
VEKIT 22 SONY SLC6 7.95
VEKIT 25 TOSHIBA W540 1.90
VEKIT 26 JVC HR7000 969

PUSH BUTTON ASS.
Hitachi 4 way
Philips G8 (early)
Philips G8 (late)
Philips G11 T p Switch unit
Philips KT3

Philips KT30
Thorn 9000 6 way
Pye 697 repair kit
Pye 725-735 (also Red Mk.1)
Pye 725-735 tuning head with PCB
Decca 4 way
Decca 6 way
Decca 4 6 way conversion kit
Decca 7 way piano key rep. kit
GEC 2110 6 way
GEC 6 way slim
GEDITT PYE 7 way
GEC Conversion kit
Rank A823
Rank T20A
ITT CVC 8,9 (nod)
ITT 6 way with VCR
Thorn 8500
GEC 7 BP c TOOTS

12.36
17.82
18.97
25.50
16.67
13.22
20.70
10.35
12.60
12.50

7.93
9.17

17.50
15.62
10.92
10.29
16.67
16.50
12.36
11.21
13.60

8.90
8.50

10.50

SECURITY EQUIPMENT
DIST. FOR SHORROCKS PRODUCTS

B1 Shorrock Acorn
075 panel 32.50

B2 Eurobell Comp. 21.00
B5 "C" Polyprop. box

with back plate 4.55
B6 "C" Polycarb. box

with back plate
B7 Freidland Bell
CA15 4 core cable
CA16 6 core cable
CA17 8 core cable
817S Shorrock P.I.R.
815S Shorrock P.I.R.
010 Orion I.R.
SL8 Infrascan
137 Shorrock SAB

7.80
12.47

5.55
7.94

10.31
22.50
41.50
24.00
62.94

8.76
BA9 1.9A battery 7.77
S3 712 Siren 5.75
QUANTITY PRICES ON REQUEST

VIDEO IDLER TYRES
O.DIa 1.13Ia Width

SONY 23.7 17.4 4.9
SONY 24.2 18 5.1

HITACHI 31.8 25 4.9
PANASONIC 37 27 3.9
AKAI 26 20 3.9
JVC 32.8 3.4 3.9
JVC 23.9 4.8 4

NATPAN 31.2 56p

50
50
50
52
50

56
56

VIDEO HEADS
Thorn New Lite (Nat Pan)'
Thorn New Lite Heads (exchange)'
3HSSV
4HSS (3HSSN)
PS3B Sony Beta
Philips V2000 and V2023
Philips 1700
Sanyo 93009455.9500
Sanyo 5000.53005400
Toshiba 9600 Upper Ass.
Toshiba 9600 (Rep. type only) PS36T
Sony 8000 UB
Sony SLC9
Sony SLC5. 6, 7
Sharp 8300
Sharp 3300.9700
Sharp 3HSS (S.P.)
Hitachi HIVI VT8000E
Hitachi VT33EGEC 4004
Hitachi VT11IGEC 4100
Sharp 7300
Hitachi 93004001 3HSSH

25.95
22.95
24.93
24.93
28.12
64.00
64.00
53.00
53.00
12.50
37.50
49.39
49.39
49.39
58.00
56.00
40.62
35.62
35.62
35.62
49 39
32.12

 Thorn New Life heads are refurbished heads
and we have types to cover most VHS types
on an exchange basis

LINE OUTPUT TRANS.
Philips 210300 Mono
Philips 58
Philips G9
Philips KT3
Philips 030
Philips TX2
Philips TX3
Philips G11
Pye 713715
Pye 725 90
Pye 169
Pye 741
Bang & Olufson (2000.30001
DECCA 80
Decca 100
Decca 1700
Decca 1730
Decca 2230
GEC 2110
GEC 2040
ITT CVC 1.9
ITT CVC 253032
TT CVC 20
TT CVC 45

R.B.M 120
R B M. BUSHRANGER T16A
R.B.M BUSHRANGER T18A
Thorn 3000 EHT
Thorn 3000 SCAN
Thorn 8500
Thorn 3000 3500 Mains
Thorn 1615
Thom 1691
Thorn TX9
Thom 9600 (Gen Thorn)
Thorn 9000

10.00
8.75
9.50

15.95
17.94
13.39
14.41
15.58
10.00
10.50
10.00
9.90

14.69
8.58
8.58
9.00
8.58
8.58

16.75
9.50

10.85
8.65
8.60
8.60

13.95
10.00
10.00
9.95
7.95

17.50
10.00
12.50

9.68
23.85
21.79
25.53

VIDEO TAPE
SKC 660 2.50 Scotch E30

E120 2.88 E60
E180 2.80 E120
E240 3.18 6180
L500 2.90 L750
175 3 40 VCC360

Philips INC0 1700 17.50 VCC480

3.56
4.00
3.24
3.86
5.22
6.33
7.23

VIDEO SUNDRIES
VHS Drum Motor
VHS Capstan Motor
Sanyo 5000 Reel Motor
Sharp Reel Motor
Take up Idler Ass./Clutch Ass.
VHS (general purpose)

Thom JVC etc
Sharp 381383 386 9100

93009500
Sanyo
Hitachi F.F. Idler VT11EVT33E
Video Lamps
Nat. Pan. Bulb VHS
General Purpose VHS
3V23 with plug VHS
Video Care
Care Kit Deluxe
Universal Copy Kit
Head Cleaner
Beta Eccentricity Gauge

25.50
25.50
12.95
19.50

5.95

2.97
6.95
3.91

1.30
1.41
1.95

5.00
5.50

90
55.00

RECTIFIER TRAYS
Thorn 1500 3 Slick
Thorn 1500 5 Stick
Thorn 3500
Thorn 8000
Thorn 8500 8800
Thorn 9000
Decca 1730 1830
Decca 30
Decca 80
Decca 100
DeccaTatung 120 130
GEC 2100
GEC 2200 (200)
GEC 2040 2028
GEC 2110 Ipre Jan 771

Philips G8 Short Focus Lead
Philips 58 Long Focus 550
Philips G9
Pye Philips KT3
Pye 6911
Pye 713 4 Lead
Pye 713 5 Lead
Pye 731 25
R.B.M A823 plug in
Rank T20.22
ITT CVC51
ITT CVC202530 (Mullard)
ITT CVC45
Universal
IV 11 Stick
TV 13
TV 14
TV 18
TV 20

5.20
5.99
7.48
6.95
7.15
8.70
5.48
6.76
7.12
7.50
6.50
7.40
6.50
6.60
7.00
7.12
7.12
6.37

12.50
7.58
8.79
8.79
8.75
8.75
7.12
7.50
7.12
8.65
6.00

90
1.26
1.29
1.10
1.43

GEN. EQUIPMENT/TOOLS
Testlead Set (AVO Type)

Degaussing Coil Stick

Electric Circuit Tester
Probes (x10) or (x1)

Philips Switchable Probes

Automatic Wire Strippers
I.C. Inserters

Micro Pliers

Micro Cutters

Trim Tools Metal Ended

Side Cutters sm.

Long Nose Pliers

Sm. Neon Screwdriver

Quick Set Adhesive (Superglue)

Dynascan Tube Reju.lesterS

467 model inc. bases ' 399 00

470 model inc. bases 299.00

available without bases for 50.00 less

Tube Bases For Dynamo
No. 1 9.09 No. 14
No. 3 9.50 No. 15

No. 5 9.09 No. 18
No. 6 11.08 No. 19

No. 7 9.09 No. 21

No. 8 10.08 No. 23

No. 9 9.09 No. 24

No.13 11.11 No. 25

Avo Meters Factory Recon
Avo Battery

Solder Sucker Anbstat min.

Solder Sucker Anbstat std

Solder Sucker Anbstat Iqe

Solder 500g

D.I.Y Solder Small Pack

Solder Sucker Nortles

2.20

19.00
1.50

10.90

13.25

6.95

1.18

4.20

5.00

30

1.20

1.20

40

75

16.63
16.44

10.63

10.83

14.40

13.86

27.07

12.57

119.00

2.09

4.50

5.40

6.20

7.00

45

81

Solda Mop Stnd. 77

For sold. irons see AntexWeller Under

Specific Spares

Choc Bloc 5A 20

Fuse Wire 5A. 15A, 30A 05

Fluorescent Starter 4-80W) 15

Battery Press Studs min. 11

Battery Press Studs std. 15

Vero Board 2.59

Double Sided Adhesive Tape 5.75

Tinned Copper Wire

185 WG 45 Amp 1.86

14SWG 100 Amp 1.96
17SWG 60 Amp 1.86

19SWG 45 Amp 1.86

20SWG 2.75
22SWG 1.86

Insulated Copper Wire 9.11

Cable Ties ALT1 per 100 (small) 84

Cable Ties ALT21 per 100 (large) 1.69

Power Adapter (12v) 5.95

Reg. 88 Power Adap. 5.50

Reg 650 Power Adap. 6.50

TURBO RECHARGEABLE

Screwdriver Kit 22.71

Drill Kit 25.99
Sold. Iron Kit 16.99

Rep Tips 2.20

Rep. Bulbs 60

FOR ALL YOUR
SPECIFIC COMPONENTS

THORN/FERGUSON
SONY
AMSTRAD
FIDELITY
HITACHI/GEC
PHILIPS
DECCA
SINCLAIR
COMMODORE
ANTEX
ANTIFERENCE
EVER READY
LABGEAR
NEWLIFE
AMPROBE
SERVISOL
ARROW
SCOTCH
SKC
SPARKOMATIC

JUST ASK!!

SEND FOR OUR
FULL CATALOGUE\ \ / /

-NEW PRODUCTS-
/ 1

THORN NEW LIFE *
VIDEO HEADS FOR
NAT. PANASONIC

VEH0103
VEH0121 £25.95
VEH0218 exchange

Full equivalent list
on request

SERVISOL
COLDKLENE 110
DEGREASE SOLVENT

87p

F.M. AERIAL (round)
OMNI-DIRECTIONAL

£7.95
We cannot advertise our complete range of products.
Please ask if you require something which is not listed.
ie: Stationery, Styli. Axial Radial Electrolytics. Mixed
Dialectric Caps.. Polyester Caps.. Carbon Resistors,
Wirewound Resistors. Filament Lamps. Thermistors.
LEDs. IC Sockets, Floppy Discs, Computer Cassettes.
Thom New Life Tubes (collection only). New Mono
Tubes. Crystals. Cables (post chgs extra). Aerial
Equipment. Electrical PlugsSockets. Components for
Sinclair, Amstrad and Acorn. Unisef Audio Range

SEND FOR CATALOGUE!

SURGE
PROTECTION
PLUG
13A

£12.50

REMOTE HANDSETS

PHIUPS
186331 KT3 030 Non Text IR 15.85
1R8420 Kra K30 Text IR 16.70
188435 G11 8 Way Text IR 20.85
058263 G11 Non Text US 19.50
US8518 511 2 Function US 18.75
691, 17181 511 31 Button US 27.00
218. 20578 KT3 030 K35 KT4 KT40 (Non
Text or Teill 25.00

REPAIR KITS INC. FOILMMON MATRIX/
INSTRUCTIONS

KT3 30 1 without Text
2 with Text

J.V.C.
RTP843 Text IR (Also Gill

GRUNDIG
RTP20 Telepilot 12
RTP05 Telepilot 8
RTP06 Telepilot 160
RTP07 Telepilot 300
RTP 400 01

DECCA
US8513 101 Non Text US
US8511 80 100 3 Func US

THORN
168442 1723
1R8688 T725 TX9 10
188864 T736 TX9 10 100 Text
188689 7731 TX9

FIDELITY
FD09193 Txt. 32 butt
F009820 15500
FD09156 F148
FD0911 AVS
FD09141 CTU 20R140R
(168876)

SONY
C5 RM75T
C6

C7 RMT200
C9 RH2.3

HITACHI/DEC
9300 V400'

8.95
8.95

13.50

13.50
13.50
13.50
13.50
13.50

20.85
19.50

19.50
23.00
23.85
23.85

15.90
13.81
13.81
13.75
13.75

29.04
22.62
42.00
42.00

9.93

Remote Control Tester 29.94

DIY AERIAL
PACK

inc. 10 ele WB
40ft coax
fittings
£6.00

OSCILLOSCOPE
£329.00

20 mhz single trace

Colour Bar Gen
£199.00

ORION V
External Passive Infra
Red with Built in Light

£60.00

SUPER

SPECIAL OFFERS:
711 I ((HI!'

While stocks last
min. 25 pieces

BU326A £1, BU426A
BU508A

BU806 £1, BU208A
85p, TIP41C 30p,

TIP31C 30p, TIP32C
30p, BF259 25p,

BF338 30p,
BF337 30p.
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WE WILL ONLY SUPPLY TOP G.G.L.COMPONENTS
QUALITY, BRANDED COMPONENTS. UNIT 7, SOUTH JOHN STREET, CARLISLE, CUMBRIA CA2 5AJ

REPUTATION COUNTS WITH US PHONE (0228) 39693/20358

INTEGRATED
CIRCUITS

TYPE PRICE (E)

AN2140 1.95

AN303 175

AN305 330

AN318 525
AN7114E 220

AN7115E 2.35

AN7116 2.10

AN7145M 295

AN7168 295
HA1339A 235
HA1386W 1.95

HA131311WFI 135

HA1374 2.45

HA1377 2_%

HA1392 2.95

HA1397 3.35

LA1201 125

LA1230
LA1385
LA4440
LA4445
LA4460
(A4461
MC13002
SA.A1250

SAA1251

SAA3027
SAA5010
5445012
SAF1032P
SAF1039P

SAS560S
SAS5705
SAS5805
SAS590S
S1470

SL471DP
SL480
SL490

S L1430

SL1432
SN16680N
STK0039
STKC040

STK077
STI(078
STK2129
STK433
STK4332 535

TYPE

STK435
STK437

STK433

STK459
STK461

STK463
STK465
TA7193P
TA7204P
TA7205AP
TA7222P
TA7227P
TBA120AS
TBA1201
TBA120U
TBA520
TBA530
184560
TBA720A
TBA800

L.% IBM 1 OS
TBA820

2-4° TBA890
1_75 TBA920S
246 TBA950/2X
205 TBA1440G
235 TBA2800
335 TCA2705
315 TDA760.4
4.95 TIJA440
Sys TDA11135T
4.95 1041037
4.95 1041044
325 TOA1170S

TOA1193P
21u TDA11902
245 TDA1470
195 TDA1506
265 TDA1510
215 TDA1512
2.95 TDA1515
2.95 TDA1670A

2.85 TDAA11877°A230 TO70
1% TOA1908A
135 TDA19504

TDA2002
TDA2003

16 TDA2004
"'"4. TDA2005
635 A2C06
6. TOTDA2020
LEO TDA2030

TDA2170

PRICE (E)
535
635
730
155
1%
115
115

445
110
1.45
116
236
36

125

1.00
123
1.45
2.95

75
113
1.10
3A
IA
226
2.16
2.10
115

2.10
2.45
116
2.15
130
236
2.06
3.26
4.31
3.00
3.16
410
420
255
SA
225
336
1.50
135
230
320
1.95
320
110

TDA2270 2.95

TYPE

TDA2521/3

TDA2523
7042525
7042530
MA2532
MA2540
MA2541
TDA2545

7042548
104360
TDA2571A
70425764
TDA2577

TDA2578A

TDA2581

TDA2582

TDA2591

TDA2593

TDA2594

TDA2803

MA2611A
MAMMA
TDA2655A
MA3190
MAIEA0
MA3541
7043580
70435614
TDA3562A
TDA3650A
TDA3651
704365140
TDA3652
TDA4500
MA/600V/
TDAA609/20
TDA4610
1045700
TDA8170
TDA8180
TOA8190
TDA9503

1049513
UPC1031H
UPC1181H

UPC1182H

UPC1185H
UPC1230H

UPC1363C
UPC1365C

PRICE (El

295 TYPE PRICE

2.93 BC107 14

323 BC147 10

up BC148 10

2.10 BC327 11

135 BC328 12

2.70
11

BC338 12
155

BC548 10
4.95

BC547 10
240 BC557 10
495 BC558 10

310 BC637 30

3.50 80638 25

2-35 B C 639 25

2.10 BC640 30

1.95 BD124M co

2_33 BD131 33

230 BD 132 33

235 60160 50

535 80201 80

13D203 .... 93
1.50 8D222 50
3.55 BD225 50

535 BD237 40
195 BD238 a
3.70 80438 70

3.70 130439 70

4.95 BD677 115

4.95 80701 15

6.50 BD707 M

4.75 BF337 a
2.70

8E338 30

8E458 35
320

BF757 70
3.35 BF758 70
3.95 13F871 10
2.85 B F960 IA
310 1301(13 75
3.50 BR303 135
3.95 87116 1.33

3.35 BU1N 130

430 BU205 1.40

210 BU206A 1.45

295 BU206/02 1.00

320
BU2080 1.95

BU326A 1.45
260

Ei U4264 1.45
1.79 BU500 1.95
1.70 BU508A 1.75
2_50 BU5080 1.95
4.35 BUS* 220
3.95 BUBO) 1.33

420 BUW81A 3.50

BUY WITH

RB2008UX848

PRICE (E)

90 DECCA 80

E.H.T. TRAYSTRANSISTORS TYPE

112540

720

TIP31C

70 DECCA 100 7.36

TIP32C

2_35

45
DECCA 120130
ITT CVC20/30

6.96

TI P33

45
ITT CVC45

1133

9°45 PHILIPS G8

720

TTIpP4421cC

45 PHILIPS KID
730

2.45 RBM T20/T22A 735
7.95

1511511 2452.46 THORN 85001E00 720

2508674 320 UNIVERSAL
100
535

258618 220 THORN 9000

2SC1034 2.40

2SC1114 536
2SC1124 1AD

2SC1413A............ 3.15
2SC1942 230
2503156 230
250559 220
2S D725 715
25 D870 150
2S Duo 125
2SD1398 235

TV ELECTROLYTIOS
DECCA 801400 8001 195
FIDELITY 2X12201851 2.95

PHILIPS G81600/3001 2.1:6

PHILIPS G111470/2501 220
RBM T20A(220/400) 2.50

THORN 90301400/4001 290

UNE OM TR.
DECCA 80 7.95

IXIDuECcCAvc120C0

830
ITT CVC25/3ITT

CVC45

BAY32

PHILIPS G8

7.95

8.75

PHILIPS G11 14.95

PHILIPS KT3 925

TYPE
BY121 10 THORN 1615

12.95

935
DIODES PHILIPS K30

PRICE RBM T20722A

64 46 THORN 1690/1

9.75
959.BY1

Bey223vira 6
1.3

THORN 1790/1 7.95

BY227M 20
BY2991600 33
BY299/800 25
[moo 20

Byx5sav
SKE5F3/10 0.6
1N4031-7 .07

1N5401.8 IS

FIDEUTY
"SPECIAL OFFER"

2i(2000 LOPT
(inc.Mod Board)

E9.95

271-26' E9.95

PUSH BUTTONS
DECCA/ITT 4 way 600
DECCA/ITT 6 way BSO

ITT CVC5 7 way 10.40

ITT CVCEV9 12.30

ITT CVC45 (port) 22.95

PHILIPS G815/1.5501 14.50

VALVES PHILIPS KT3 8.95

DY802 1.00 RBM T20A 6 way 1135
PCF802 .95

PCF802 1.10

PCL82 1.05

PCL85105 1.00

PCL98 133
PC1.200 133
PL504 1.03

PL508 103
PL503519 5.95

PY500A 225

PY801 110
PY81/800 1.05

PY138 1.00

TUNERS (NEW)
ELC 1043:ro5... __ 030
ELC 1043/06 9.35

ELC 2003 18.95

U321 875

U322 BA
U341 7.50

U343 16.95

U411 11.96

GEWHITACHI
TV SPARES

FRAME MODULES
HM6232
HM6251
HM9032
STR441

STR451

STR454

STR6020 (Kill
ET548 Tuner
ET556A Tuner

NAT. PAN.
VIDEO SPARES

NV333 Idler 1.10

5.96 NV2000 Idler 1.33

4.70 NV30031dIer 125

5.70 NV7000 Idler 120

5.50 NV370 Idler 4.75

5.50 NV2003 Load. Gear 1.60

150 NV333 Pinch Roller 4.95

8.35 NV7000 Pinch Roller 4.95

14.95

636

GEC/HITACHI
VIDEO SPARES

V400011/VT11000

Audio Head 1835

Capstan Motor 31.93

Idler F.F./Flew 116

Pilot Lamp 65

Pinch Roller 435
Play Idler 3.95

Service Manual 6.30

Video Head 3.95

V41005IN4002H
9300E9500E
Capstan Motor 30. 5

Idler F.F/Rew 1110

Play Idler 4.30

Pinch Roller 5.50

Pulley F.F/Rew 40

R.F. Converter AA
Video Head 2935
Relay 235

V410011/1/711E
Audio Head 19.95

Capstan Motor 2125
Clutch Assy 9.40

F.F./Rew Arm 2.90

Pinch Roller 5.50

Relay 2.95

Service Manual 6.50

Video Head 27.95

V400411/TV338
Video Head 34.95

PHIUPS
VIDEO SPARES

VCR maavos
Audio Head 25.95

Idler Arm 825

F. Load Motor 14.10

Loading Motor 12.95

Service Manual 7.50

Take-up Reel 533

Tuner 13.95

Video Head 63.95

VCR 6462/03
Capstan Motor 38.95

Control Motor 9.95

Erase Head 11.75

Modulator 35.95

Winding Motor 43.35

Video Head 43.50

VCR 65269046
Audio Head 26.50

F: Load Motor 14.10

Idler Unit 823

Loading Motor 1295

Service Manual 7.50

Take-up Reel 5.60

Video Head 63.95

VCR 566090/05
Capstan Motor 44.70

Control Motor 5.50

Modulator 41160

Video Head 32.95

VCR 6660
Capstan Motor 31.15

Control Motor 165
Take-up Idler 1.16

Video Head 4310

SONY SPARES

CS/C7
Ace Head Assy 35.50

Limiter Assy 3.15

Motor IBHF1100D) 436
Pinch Roller 1.30

Rewind Kit 525
Service Manuel C5 140
Service Manual C7 140
Video Head 46.00

C6

Ace Head Assy 4220
Reel Motor 1710
Reel Motor (C6MK111 31.03

Rewind Kit 420
Service Manual 1061 16
Service Manual (C6MKIII 9.40

Video Head 46143

C9

DC -DC Cony. 22.70

Gear Kit 170
Guide Pin 10t 4.93

Service Manual 16
Video Head 4635

THORN TV SPARES

TX.
Duel PTC 2.85

I.F. Gain Unit 2/95
Un e 0/P Trans 2350
RFI Choke 2.55

Service Manual 26.50

Tuner 14.95

Duo
Focus Unit 8.50

Line 0/P Trans 3295

On/Off Switch 1.79

Service Manual 42.95

Tuner 14.95

10K ROT. POT. 60

TX80
Line 0/P Trans 19.30

On/Off Switch 120
Tuner 15.95

Service Manuel 1095

TX100
Choke 85

Line 0/P Trans 16.95

On/03 Switch 1.10

Service Manual 10.*
Teletext Board 64.95

Tuner 15.95

V.C.R. PILOT BULBS SANYO SPARES COMPUTER SPARES
Hitachi 9300
National NV2090
Sharp 8300
Sharp 9303
Thom (Plug)
Universal

THORN SPARES

3V03/1622

1.75

135
1.00

135
2.50
2.50

50

20

30

55

30

Capstan Motor 49.95

Drum Motor 43.95 FUSES
FT Idler 1.60 20mm NS:
Pinch Roller 720 ON/OFF .SVI/TON3 IPkts of 101

Take-up Idler 0.G) 7.50 Fidelity 1.70 80MA, 100MA, 200MA 2.45

Take-up Idler ISM) 5.80 Fidelity (Rem) 235 250MA, 315MA, 400MA,

Video Head I3HSSI 32.95 Philips G11 ES 500MA, 630MA, 800MA,
Philips Gll (Rem) 195 1A, 1.25A, 1.6A, 2A,
Philips KT3 (Rem) 246 2.5A, 3.15A, 4A, 5A, 6.3A 1.20

3V29/30 Pye Gll Mem) 190 20mm CUB:

Capstan Motor 3160 RBM T20A13K3) 245 IPkts of 101

Loading Motor 8.95 Sony KV1612 4.96 200MA, 500MA, 530MA,

Pinch Roller 195 Sony KV2I322 435 803MA, 1A, 1.6A, 2A,

Reel Motor 31.90 Thom (Uni) 1.10 2.54, 3.15A 60

Take-up Clutch 225 Thom TX (Rem) 135

96 5003/5300 2804 CPU

1.00 Capstan Motor 3135 21141200nal

110 Gear Idler 115 4116-2

265 Load. Roller 1.96 4164

95 Pinch Roller ILA 4532/2

50 Reel Motor 0.96 4532/4

Reel Pulley 516 74LS 157

ZTX 213

21X313
ZTX 551

SHARP SPARES ZTX 650

93105703
Reel Motor 11135

Reel Idler 333

Take-up Idler 1.40

Video Head 13HSS) 32.35

PHIUPS KT3/30
3V3 16 Handset Repair Kits

Capstan Motor 21.50 Buttons & Foils

VIDEO BELT KITS Cass. Housing 3426 TextNon Text

Hitachi 93009930 110 Cass. Motor 170 1535

Hitachi VT11E 2.96 Erase Head 9.60

Nat Pan. NV333 2.20 Guide Roller 30

Nat. Pan. 2000 255 Leaf Switch 1.45

Net Pan. NV3030 130 Service Manual 26.00 PHIUPS
Nat. Pan. NV7000 225 Take-up Clutch 245 Universal Remote

Nat Pan. NV8600 2.90 UHF Tuner 36.50 Control Handset

Sanyo 5000 1.00 Suitable For All Text

Sanyo 5300 245 KT3/30, KT35, KT4/40

Sharp 7330 210 E1935

Sha 83)3 2.15

Sharrpp 4300 2.45 VIDEO MOTORS
Sony C5/C7 230 Capstan Motor to fit Thom 3V03/

Sony C6 2.45 16/22 24.15 For full details of

Thom 3V03/1322 2.10 Drum Motor to * Thom 3033116/ our range, please

Thom 3V29 110 n 2415 send large SAE.

VOLTAGE REGS
7805 60

7808 70

7812 60

7815 70

7818 70

7912 80

ORDERING

Please add 75p for p/p U.K.
Add 15% VAT to this total.

Service Manuals p/p 90p each.
Export Orders p/p
charged at cost

Delivery by return on
all stock items.
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HOW TO INCREASE YOUR PROFITS, IMPROVE YOUR SERVICE, WITH COST EFFECTIVE TEST EQUIPMENT.

HAMEG OSCILLOSCOPES
HAMEG are Europe's top selling DUAL TRACE OSCILLOSCOPES. Select
from four superb models. Al incorporate a useful COMPONENT TESTER.
Size- all models- 285mm x 145mm x 380mm. Clear display 8 x lOcrrs
Mains supply 110/125/220/240V AC 50/60Hz. 2 YEAR WARRANTY

HM203-6 20MHz Standard FREE Securicor Delivery
SPECIFICATION
 Bandwidth DC-20MHz
 Sens. Crii.Ch2. 2mVrcrnf;.1Ti
 'now, DC-40MHz AC. DC HF LP TV F,ame'

rime Basea2s/cm - 20na

) it S.
Active TV Sinc Sep

 Nei bolt, cnannels

a

 Variable hod -o" 10ff  Calibrator
P"us -nar,y ,ore feafves

Price £314.00 + £47.10 V.A.T.

Including two probes

FREE Securicor Delivery HM204-2 20MHz Multi -function

SPECIFICATION
 Banowcitn DC-20MHz
 Sens. Ch I. Ch2. ImV/cm
 Delay Line
 Time Base 1.25s/cm- I Ons/cm
 Delayed Sweep 100ns- 0.1s
 rngger DC50MHz AC. DC HF LF ("V Frame
 Venable hOld.oll 10.1
 Overscan LED indicators
 Calibrator
 pius many more features

Price £418.00 + £62.70 V.A.T.

HM205 20MHz Digital

it4:. 0
I 1- i 1...

If.
. ii iia t

JAN 4:- .-. f; poNrs I
1 ----

_
-0.......,......,

Storage FREE Securicor Delivery
SPECIFICATION
 OgIalStorage
 anatgue Real Time (Same as 203.61
 Bandwcttn 00.20MHz
 Sens 0,1. 012. 2mWom
 Tnager DC-40MHz AC, DC. HP. LF.(TN/ Frame;

Active TV Sm. Sep.
 100Kelz Sample Pate
 2 xtl< Storage
 Storage Range. 1ms-5s/cm
 vane/ale hold -off I DI
 Calexator
 Rua many more features

Price £498.00 + £74.70 V.A.T.
Including two probes

FREE Securicor Delivery

SPECIFICATION
Bandvadth DC-60MHz
Sens. Ch I .012. trewom
Delay Una
Delayed Sweep I 0Ons -D I s
Trgger DC-80MHz AC. DC. HF. LF. (rV Framel
vanagenold<ef 101
SaetcnabIeCaSbrator
Oversaw LED ndcators
Plus many more features

Price £583.00 + £87.45 V.A.T.

HM605 60MHz Multi -function

IIt
1. ?1.7.10

1,
i 69 a t

r AL.t..... Q  ......,

111111111.......s

B.K.'s CRT TESTER -REJUVENATOR

Tests and rejuvenates blue, green &
red guns separately. Fitted with delta and
P.I.L. sockets. Compact size 120 x65 x60
mm. Supply 240V AC

Price £32.00 + £4.80 V.A.T.

LEADER LCT910-A CRT TESTER REJUVENATOR
Our top selling instrument is designed to
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 ieakage 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.
 Size H230mm W330mm D120mm.Price £317.00 + £47.55 V.A.T.

SADELTA FIELD STRENGTH METER TC-402
THE SADELTA FIELD STRENGTH METER TC-402 has been designed to measure the
signal eve s oe iverea by the antenna to a TV or FM receiver, n order to test the performance
of the antenna and evaluate the best conditions during installation etc. To facd;tate
measurements, the tuning frequency readout is shown on a digital display.

FEATURES
* Covering FM and all TV bands

(UHFNHF) 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 20µV (26dB/I.LV).
* Continuity tester 0-500 ohms.
* Fully portable (battery).
* Sturdy carry case.

Price £249.00 + £37.35 V.A.T.

SADELTA COLOUR PATTERN GENERATORS
THE SADELTA RANGE OF HAND HELD COLOUR PATTERN GENERATORS ,s intended
'o -se - ^s:a at o, arc se-. se of so!^ co,os, a^s ,crocr,ror,le TV sets. video
and computer no^ tors. In aoertscosPOi and adjust IM various parameters e.ght sw,tchabie
patterns are branded The techn.can has ready access to Laboratory, workshop and field use
as fne C'ene,ator nas seer oesgseo using the west micro -technology to achieve truly pocket
s ze .,ter,,a re -chargeable s Supplied wth 9V power suPPhf charger.

mm.z3
GENERATOR PAL MC11B UK

 Band IV (21-341  0/Put 10mV into 75ohms
 Band III (5-121  Sound output
 PAL I.

Price Cl 24.95 + £18.74 V.A.T.

PAL VIDEO COMPOSITE GENERATOR
 PAL B.G.  Audo 0/Put 1 OmV
 0,Put 1V p. o. (ri 75ohms  Switching 12V (rr 4K7ohms

Price £124.95 + £18.74 VA.T.

SECAM VIDEO COMPOSITE GENERATOR
 SECAM B G.D K L.  Audio 0/Put 10mV
 OiPut 1V p.p. 91, 75ohms  Switching 1 2V (r 4K7ohms

Price E124.95 + £18.74 V.A.T.

R.G.B. PATTERN GENERATOR
 0/Put sigs. Pos.RGB

Neg. Composite
 0/Put TTL 5V P -P
 Blank Pulse etc. CCIR

Price E111.95 £16.79 VA.T.

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

Price £25.99 + £3.90 V.A.T.

THANDAR SC110A PORTABLE OSCILLOSCOPE  Fu'. trig. fac. inc. TV frame etc

Price £195.00 + £29.25 V.A.T.

 Only 21/4" thick  Battery or mains adaptor
 Fits in a bnef case  Size 255mm x 146mm x 50mm
 Sens. lOmV ACCESSORIES
 Bandwidth 10MHz Carry Case £6.25 + £0.93 V.A.T.

Probe 07.50 + £1.30 V.A.T.
Mans Adaptor 07.30 + 01.09 V.A T

DIGITAL THERMOMETER
Pocket Size

* -50°C to + 750°C
11:11 * 1°C Resolution

* 0.5" LCD
* Supplied with

thermocouple

Price £59.50 + £8.92 V.A.T.

200MHz DIG. FREQ. METER
 Pocket Size
 8 Dig. LED

Display
* Freq. Range

20Hz to 200MHz
* Resolution 0.1Hz
 Sensitivity 1 OmV

Price £75.50 + £11.32 VA.T.

DIGITAL LCR METER

* LCD Display
* 18 Ranges
* Inductance 1pH - 2H
* Capacitance 1pf - 200pf
 Resistance 1 ohm - 20Mohm
* High acuracy

Price £85.00 + £12.75 V.A.T.

INSULATION TESTER 500V

 Electronic battery
operated

 Measuring Voltage
500V DC

 Measuring Range
0-100Mohm

 Centre scale 2Mohm

Price £65.00 + £9.75 V.A.T.

LEADER HIGH VOLTAGE METERED EHT PROBE

LEADER Hign Voltage Metered EHT
PROBE. Measures up to 40KV DC
with safety. Built in meter.
Accuracy ±3%

Price £45.00

+ £6.75 V.A.T.

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
1 Ons. TP2 can inject a signal directly into a circuit without

Price £23.00 damaging sensitive components. Together they can
£345 V.A.T. stimulate and monitor responses of components 'in
each circuit', greatly aiding fault finding.

U.K. POST PAID, export enquines 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.

B I DEPT. T
1

UNIT 5, COMET WAY, SOUTHEND-ON-SEA,
X. - 7
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AN1270
AN203
AN210
AN211A
AN2140
AN217B
AN228W
AN234
AN236
A92390
AN240P
AN241P
AN247P

£2.20
E 2.20

£1.75
£2.30
E1.80
£2.20

£2.90
C5.95
E2.50
£4.20
£1.50
£1.50
£2.50

AN7146M
AN7154
AN7156N
AN7158N
AN7160
AN7161
AN7168
AN7178
AN7213
AN7223
AN7273
AN7310
AN7311

02.20
£1.90
E2.50
E3.25
£3.75
£3.75
£2.75
F2.95
E2.20
03.95
03.95
6.20
£1.20

HA1199
HA1306W
HA1319
HA1339A
HA1366W
HA1366WR
HA1367
HA1368
HA13689
HA1372
HA1374
HA1377
941388

£1.85
Li.80
£2.50
E1.85
£1.80
£1.85
£3.25
F1.90
£1.95
£3.50
£2.50
£2.20
£3.50

LA1111P
LA114
LA12010

,1-AL,22,,,,2

'-"'.'Y
LA1231
LA1240
LA1365
LA1368

LA1387
LA1460
LA2100
LA3160
LA3161

£0.95
E2.20
£0.85

,El.c,,M

=....6.35
C1.95
Ets,g
E2.50

E2.69
£2.50
£2.95
6.50
12.50

M5106P
M5134P
M5155P
M511021
M51513L
M5151481
M515158L
M51516L
M51517L
M51518L
M51521AL
MB3705
M83712

42.75
E2.25
£1.85
£3.95
E1.80
6.95
£2.70
E2.80
£2.80
£2.20
£1.90
6.80
£1.50

ST1(5451
ST16720
STK.5730

ST1(73G8
ST10325011
STR4413sTR4,
STR2012
STR4211
STR6020
TA7050P
TA7051P
TA7054P
TA7066P

£6.75
£6.80
£4.25

E5.95
£10.75
C5.80,..5.,
£720
L7.20
£7.20
£1.80
£1.80
E2.20
01.50

TA7628P
TA764AP
TA76410 BP

TA7658P
/7,76688p

TA76849

Lic,PC,,16C

Hr''''
UPC30C

UPC41C
UPC561C
UPC5669
UPC573C

02.95
£1.75
£1.95
£1.75
£1,98

£2,....,9!

,...,'"c,"
l-F.B.
U.20
F2.30
£2.50
£0.75
6.50

254101
2SA103
2541329

2SA350
2SA495
2SA539
2$A562
2SA643
2SA733
258768
208899
2SA952
2541015
2SA1102

£0.60
£0.60
£0.40

0160
E0.40
E0.40
0.40

£0.70
C0.35
E0.90

£0.75
£0.40
£0.35
E2.20

T. POWELL
16 PADDINGTON GREEN,

LONDON W2 1LG
Tel: 01-723 9246 Answer 4 hone

VIDEO BELT KITS
AKAI VS-2EG5EG (5) £2.00
AKAI VS 9700EG (6) £2.25

LATE EXTRA
AN5430 £2.95
AN7140 £2.20

AN259 £2.75 BA301 £0.80 1441389 £2.20 L83201 £0.95 m83713 Elm) TA70700 £1.75 8005743 E0.65 2S41103 £2.20 FISHER VBS 7000 6 £2.70
AN260P
AN262
AN271A

£2.20
41 .60

£2.50

BA311

114313

BA318

£0.95

£0.80
6.50

HA, 389R

641392
HA1394

£2.20

12.50
f2.95

LA3210

LA'3"
LA3301
Li,3350

£0.75

E1.65
£1.30
£1.30

m83722

M83730
M83731

£3.50
,..,,,,,
'-'"''''

TA7074P
7471040
7471080
TA7109AP

E1.%
02.50
6.50
E2.50

8 pc575c
up,..c7c.
,'',,,,--ca'_,""c.'""'""

£1 .00
,...., ,,,
.j --
£1.30

2541104
2541105
2S41106
25854

02.50
£2.75

£2.75
£0.70

FISHER VBS 9000 3 £1.50
HITACHI VT5000 ( £2.20

JVC HR3300'3600 £2.50

80013650 £3.60
80013940 £1.95
TA7271P £2.75

85274 12.75 88401 £0.80 17.1397 £2.75 LA3361 £1.20 MR3756
,,..,E3i!..1 T871200 00.75 UPC5929 £0.95 2S075 £0.6071

£2.50 TA7272P £2.95
AN295 6.60 114402 £0.80 HA1398 02.75 1A5370 C2.80 M88719 03.85 TA7122AP 121.90 UPC595C /2'20 2553419 £2.75 JVC HR7700e333 £1.70 TA7273P £3.20
A14301 03.50 BA403 6.95 981457W 01.75 1.840308 £2.00 SI-1125H E7.50 TA71308 £1.00 UPC10019 £2.20 2$13405 E0.80 PANASONIC (5) £1.90 TA7274P £2.95
AN302
AN303

03.30
£2.75

045114
67.514

01.80
£1.90

HA1112W
11411211

6.75
02.30

LA40310
LA4032P

£1.95
£1.90

05X011
STX013

£3.95
E7.25

1A7136P
1A7137P

01.00
6.00

80010090
UPC10180

02.20
£1.95

250426
256471

E2.95am PANASONIC NV2000 5) £1.90 7472810 £2.95

AN305 £3.50 BA521 £1.80 HA11215A £4.35 LA4051P F2.20 STK014 E7.25 TA7139P 6.50 UPC10259 02.30 256192 £0.75 PANASONIC NV7000 5) £1.75 TA7282AP £2.95
AN313U £2.95 BA526 £3.50 H411219 F3.25 LA4100 01.20 STK015 £5.20 TA7140P £1.75 UPC1026C £1.00 2585090 £1.95 PANASONIC NV8600 7) £2.25

-c5500
TA7283AP £2.95

AN315 02.30 BA527 0.6f, 9411221 C2.75 LA4101 01.00 sTK020 E5.75 T87142P E2.95 UPC102811 £0.90 2513536 £0.95 SANYO vi (3) £1.50 TA7288P £2.95
AN316 £3.75 13/632

,...,, HA11223W £3.80 LA4102 £1.40
STKO22 E5.30S71(2250TA7145P E2.50 UPC10319 £1.95 258546 £1.58 sANyo vrc9300 4 £2.75 £9.50

A9318 6.95 BA536 £2.40
16411225
H411226

£1.95
£4.50

LA4110
LA4112

£1.75

£1.75 STKO25 £7.50
TA7150P
TA7152P

6.75
E2.50

80010329
UPC10350

E0.80
£1.95

250561
25E1698

£0.35
E5.40

0,.00,,,,,,
(5)1.,1- v1,..,1-1, £2.25 $TK3041 £6.50

89331 E2.95 BA547 E2.SO 1-1811227 E2.20 LA4120 6.95 071040
,....,
=...,. 7471570 6.65 UPC103711 E1.25 258755 £3.50 SHARP VU7600/1/00 (5) £1.80 STK4803 £8.50

8143408 £1.50 BA612 6.80 14811235 02.30 1.84125 £2.20 576043 010.50 TA7176P C2.75 00011569 £2.95 2S0372 £0.35 SHARP VC8300 (5) £2.00 STK5325 £6.50
45360 £1.30 BA631 £5.75 9.811244 £4.60 LA4126 £2.60 STKO77 £6.50 TA7193P £4.00 00011580 03.05 2SC380 £0.35 SHARP VC9300 £1.80 TDA1908 £1.75
AN362L
853660

£1.60
£1.70

6466£4.50
BA843 £4.50

HA11401
9411423

£2.80
£4.75

LA4140
LA4160

oleo
E2.40

SP6078
ST0080

£0.75
£7.50

TA7202P
TA7203P

£4.50
£1.90

80011650
80011680

£1.30
£1.30

200458
2S0460

£0.30
£10.35

SONY SLT7MET7 (6) £2.00 TDA2653A £5.20

883740 £2.20 BAL347 £3.75 108114408 £3.95 LA4170 £3.50 571(0820 07.75 TA7204P 01.75 80011709 £1.60 250461 E3135 SONY SLC7,37_(6) £2.00 TDA3505 £4.75
45377 C214 BA853 E7.50 4411701 f3.50 LA4182 £2.10 ST6086 £9.50 TA7205AP 01.00 UPC1171C £1.50 2SC5037 00.70 SONY SL8068080 (6) £2.50 TDA3560 £4.50
AN610P E1.80 8813109 035 6411703 £4.50 184192 F1.95 571(430 E5.50 TA7207P £1.75 80011760 01.75 200536 £0.35 TOSHIBA V5475 (6) £2.20 TDA3651 £2.95
AN612
AN5033
A95255

6.80
6.25
E3.20

BA1320
681330

6.25
£1.75

HA11704
HA11705
HA11706

E5.20
£6.95
£4.75

LA4200
L.A4201
LA4220

6.50
£1.60
E1.50

STK431
STK433
STX435

£5.95
6.25
£5.50

TA72080
TA7210P
TA7214P

E1.75
U.50
£2.60

UPC11779
00011016
UPC118211

£1.60
C1.10
£1.10

2SC537
200710
2SC732

Ell 35
£0.35
£5.35

TOSHIBA V7540 (5) £2.25
TOSHIBA V8600 (61 £1.80

TDA4431 £2.25
TDA4600 £2.95

AN5510 £2.75 041360 £1.80 HA11710 £3.75 LA4230 £2.25 571036 05.25 TA7215P £2.30 UPC11839 £2.20 2S0733 £0.35 e e CASSETT MOTORS`151SSA056205 £3.50 0451024 £2.75 9811711 £9.50 1A4250 E2.75 STK437 £6.50 1872176P 6 .60 UPC11859 £2.50 25E528 £0.30 12 r...E . el 6-9-12-13 2
Volts

£2.95
AN5701 £1.80 045406 £3.20 H411713 6.50 LA4420 F1.60 ST1(439 E5.95 TA7220P £2.50 UPC118641 £0.90 250840 £1.50 co oi csi n.i n 4 ni , d
AN5722 6.60 046137 £2.75 HA11714 C5.95 LA4422 6.40 STX441 £7.95 TA7222AP 01.30 80011879 £1.75 250900 £0.35 t:t Ei n c3 Di al,' , z,,,,,,,
AN5730 £1.85 046209 E3.75 H411715 £6.25 LA4430 C1.40 574(443 £7.95 TA7223P £2.30 80012158 £1.35 2S09290 £0.35 CASSETTE HEADS
4045732 £1.85 046304 22.20 4(411716 £4.75 LA4440 02.50 STK457 £6.50 TA7225P £3.25 80012230 E2.20 2009300 £0.35 (I) Mono £1.50

AN5753 E1-95 CX0642 c8.50 H411717 £5.75 LA4445 C2.75 STK459 E6.75 TA7226P C3.20 0001225H 42.00 2001034 £4.75 0 . v. Stereo £2.50
866250 £2.30 0806513 £2.95 H411718 £4.75 1.44460 41.80 571(461 07.50 7472278 E2.20 UPC123011 02.50 2981061 6.20 < o '1 Auto Reverse C2.75
AN6310
AN6341N

E6.25
£4.00

CX0750 £2.75
HA11727
H411745

6.50
3.00

LA4461
LA45150

£1.80
F2.60

STK463
STK465

£8.40
£8.50

7472290
TA7230P

C3.25
E1.95

80012630
0PC12779

E2.50
£2.75

2SC1096
2SC1364

£0.70
£0.35

uj cr, 7.*: Min(9tereo £2.75x O
4166344 04.75 000950 £2.85 H411747 £9.50 144505 02.80 571(501 £6.25 7472320 42.95 UPC127811 £2.75 2SC1815Y £0.45 ' n5 (,./-o . t, Le, '-
4446350 C7.54) CX1000 1.... HA11747ANT £9.50 LA4507 £4.25 STX0025 £4.95 TA7240AP £2.95 80013500 01.20 2SC1875 02.95 0 ,,,o,..7 02 -?,-;.,,,_,p,-_5 N CERAMIC SOUND FILTERS

AN6356N £3.85 0X1010 £7.75 H411749 £4.75 L.A4520 C2.50 STX0029 F4.75 74724140 £2.95 80013530 6.95 2$01942 £3.25 LU 5 ,....8 7,-- 5, cc 3 LEAD TYPE

AN6350 6.50 85130 £4.75 H411750 £5.00 LA5112 £1.05 STX0039 £4.75 TA7270P 82.75 80013550 12.00 2SC1957 £0.80 0 , z 5 ...- I".- `Z,..3F_L.L.1 SFE 4.5MB 6.35
''-''AN6362 L5.50 CX136A £7.50 HA11751NT C8.50 LA64580 £1.20 STK0040 £0.25 TA7310P E1.85 UPC1363C E2.20 2SC1969 L1.75 c_., -' SFE 5 5MB C0.35

AN6363 07.50 CX143A E7.50 HA1175391 E8.50 LA7016 £2.75 STK0049 C6.50 TA7312P C1.50 UPC137811 E2.10 2$02078 £1.95 ..... 59, z z e 5 ,,, - SFE 6.0MB £5.35

AN6387 £5.95 C5157 £4.25 11A11758NT 00.50 LA7215 02.75 ST1(0059 F7.00 TA7313AP £1.50 UPC1382C 01.10 2502166 £0.95 -±,c53,Ccc-±"E=,,..,-4-± SFE 6.5M0 £9.35

AN6610 6.80 80158 E3.75 0411768 E4.50 1.97751 £4.75 STX4.1080 £7.75 TA7314P 6.50 UPC1384C 12.85 2502335 £1.50 (7 < Zi - '-i ''' Li 57- L'. '-' CDA 5.5MC £9.40
AN6677
496811

£6.30
6.60

CX160
05161A

E3.50
£3.50

H411788
HA1181644T

£4.50
E6.50

LA7755
LA7800

£3.20
£1.95

SP(2028
STX2029

07.50
£5.75

74731540
TA7317P

E2.35
£2.75

UPC1387C
UPC13911-1

12.50
£1.50

2002577
2002578

£1.95
C2.75'

(.5Z Z z ,'LC,'LC rLC Z (..,,`L, £0.40-- CDA 6.0MC
, o o r.r)><<0- == r4,< ->-vs CDA 6 .5MC £0.40

AN6873 £4.50 C8162 £3.95 10811828447 £9.50 LA7801 E2.95 STK2129 E6.75 TA7324P 6.513 800140304 £5.75 2502579 C2.75

AN6884
A147135

6.75
02.30

00170
CX181

£5.75
£8.75

11812901W
#812002

6.50
6.95

LA7806
LA7808

£2.75
02.95

STK2230
ST/C3042

£5.50
£6.50

TA7325P
TA7328AP

6.00
6.29

800142004
80014580

£6.50
£0.95

2SC2580
7041515

£2.75
E4.50 Empenes invited for any Japanese I.Cs. As we have Importer'

AN7110 £1.50 6811248 02.75 H412017 £2.75 L01287 £2.75 STK4060 £6.50 TA7331P £2.20 8001533114 0.75 7042002 6.80 for over 10 years.
AN7111
AN7114E

41.50
£1.75

HA1125
HA1137W

£1.75
£1.75

8412035
H412038

£9.50
E6.75

L81405
LC40660

£2.20
C2.95

ST0414111
STX419111

£7.50
£8.95

TA7343P
TA76137AP

02.95
02.95

80045570
80045580

£1.50
£0.90

7042003
7042004

£0.90
E2.20

ITEMS DESPATCHED WITHIN 48 HOURS

AN7115E £1.60 HA1144 £4.25 H412413 02.75 LC7120 £3.50 STK4332 E5.75 TA7608CP £3.95 80015140 £5.75 7042005 02.75 Please add 60p post and paclong and then add 15% VAT to total.

AN7116 £1.50 HA1151 C2.50 HA13001 £2.95 LC7130 £3.50 STX4392 E7.50 TA7609P 82.70 8004514130 £3.50 TDA21306 £1.50 Callers by appointment
AN7120 £1.50 HA1156W 6.20 HA13402 E4.95 LC7131 C3.75 ST16211 F6.75 TA7611AP E3.20 X0042CE E2.20 TDA2020 £1.40 opening times 10am-5pm. Mon -Fn. 9-12 Sets.

AN7130 £1.30 HA1167 C3.75 9413403 £7.50 1.67136 £2.75 ST1(5421 £6.50 TA7614AP 82.75 XDO77GE £9.95 7042030 £1.40
VISA/ACCESS ACCEPTED MIN. TELEPHONE ORDER £5.00AN7145M £1.95 HA1196 £1.75 H4134304 £4.50 LC7137 0.75 S71(5422 6.75 TA7617AP 82.50 X0092CE £5.50 TDA3562A £6.00

UPDATING COURSES
HIGH PERCENTAGE OF PRACTICAL WORK

INTENDED FOR QUALIFIED SERVICE ENGINEERS.

VCR SERVICING
(3 WEEKS FULL TIME)

NEXT COURSES START ON

OCTOBER 12th & NOVEMBER 30th 1987-
TUITION FEE £575

FULL TIME 1 YEAR

BTEC NATIONAL CERTIFICATE
1. T.V. & VIDEO

(Electronic Equipment Servicing)

2. COMPUTING TECHNOLOGY
(Micro Processors, Communications and Interfacing)

3. INFORMATION TECHNOLOGY
(Satellite TV, CD, Networks)

4. SOFTWARE ENGINEERING
(Assembler, BASIC, PASCAL, CADCAM)

Courses commencing 21st September 1987.
Unemployed may be eligible for new

iTS grant support.
Further details from:

LONDON ELECTRONICS COLLEGE
(VC Dept.), 20 Penywern Road, Earls Court,

London SW5 9SU. Tel: 01-373 8721

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
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. Post or phone today
for your FREE INFORMATION PACK on the course of your
Choice. (Tick one box only!)

Electronics Radio, Audio &
TV Servicing

Basic Electronic
Engineering
(City & Guilds)

Radio Amateur
Licence Exam
(City & Guilds)

Electrical
Engineering

Car
Mechanics

Elec. Contracting/
Installation

Computer
Programming

GCE over 40 '0' & 'A' level subjects

Name

Address:

ICS
P. Code

International Correspondence Schools,
Dept. EGS87, 312/314 High St., Sutton, Surrey
SM1 1PR. Tel: 01-643 9568 or 041-221 2926
(both 24 hours).
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INTERNATIONAL LTD.
WHOLESALERS OF

QUALITY EX. RENTAL EQUIPMENT
TO UK & EUROPE

It seems customary for many wholesalers to advertise the largest range in the UK, at the lowest prices.

However when you arrive at some of these places the equipment looks as though it has come out of a war

zone and has been delivered by tipper.

At TVS, we purchase our sets from one of the countries principal rental companies, who deal with virtually

every major manufacturer thus giving us a range of products that we genuinely feel are unbeatable. Don't

take our word for this though. If you care to give us a ring we will send you free of charge, by return a

comprehensive price list of all our products. You will also find the prices we advertise are the prices you pay,

(a refreshing change we feel these days).

As well as a large range of TVs we have many VCRs on special offer this
month including:

FERGUSON 3V29
FERGUSON 3V30
FERGUSON 8940 stereo

£100.00
£105.00
£115.00

These are not just workers but fully refurbished, wrapped and include
instruction books.

These popular electronic
VCR ever made.

We also have a limited number of other refurbished machines
from only £60.00.

To reserve your order phone while stocks last.

EXPORT INQUIRIES WELCOME
Phone Head Office, Bromsgrove

FOR FURTHER DETAILS AND A COMPREHENSIVE PRICE LIST CONTACT:

Access

COLINCOLIN BROOMFIELD
TVS INTERNATIONAL LTD.

Head Office, Unit 7, Station St.,
Bromsgrove, Worcs. B60 2BS.

(0527) 71186 or 37037
or call our latest franchise dealers:

Pitchford & Evans, Videoscope Europe Ltd.,
Unit 2, Station Hill, 190 Graig Rd.,

Oakengates, Godrergraig,
Telford TF2 9AA. Swansea SA9 2NY

0952 616771 0639 843839
Prices quoted for cash payment and subject to VAT

Comprehensive spares back up available
Delivery service available to UK & Europe

664
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FIRST IN TUBE REBUILDING TECHNOLOGY

30AX; 540 SERIES!
REDUCED SERVICING COST,

FIT A DIRECT REPLACEMENT
AVAILABLE ONLY FROM CHROMAVAC.

PRE CONVERGED AS ORIGINGAL.
EXTERNAL MULTIPOLE UNIT NOT REQUIRED.

QUALITY
REBUILDS

r0-1%a Get on the hot-line today!
LOOK' AT NO EXTRA COST

30AX PRE CONVERGED

most types of Inline Re -builds or
new ex -stock PEL_Vsss SE X BCHEACNTGTE°

061

681 2959

Delta Rebuilds
Upto 19" £28
Up to 22" £30
Up to 26" £34
110'upto22" £34
110°upto26" £38
Low focus +£2
A47 342 New £28
17FHP New £30
470EHB New £30
Delta only. Less 5% 5+

Inline Rebuilds
Up to 22" From £40
Up to 26" From £45
A56 - 540x £56
A66 - 540x £58
Bonded Coil +£5

ALL SIZES OF NEW AND
REBUILT MONO TUBES
AT COMPETITIVE PRICES

IN LINE TYPES (NOT REBUILDS) PHONE RE STOCK POS.

Please enquire types not listed
370 HFB-A37-590 £50 AXT 56-001 £67
370 HUB £50
AXT 37-001 £50
420 CSB £50
420 EDB-A42-590 £50
420 EZB £50
420 ERB £50
470 KUB £50
510 UFB/A51-590 £67
510 VSB £67
AXT51-001 £67
560 DYB-560 DTB £67
560 EGB £67
560 CGB £67
560 DMB £67

NOTE
Surcharge
without

exch. glass.

670 CZB £80
A66-540 £110
420FSB £60

New Sony Tubes Certain
types below list

MIN. CARRIAGE £5
£10 if glass collected.

TERMS
Cash with order

ALL PRICES
EXCLUSIVE OF VAT

* WE PURCHASE SURPLUS STOCKS
OF INLINE TUBES: ALSO A56/
66 - 510/540 ETC. OLD GLASS.

DELIVERY: By return on all stock items.

THE COMPANY WHO PUT HIGH STANDARDS FIRST

ac(cHromo
CHROMAVAC LTD., PUMP STREET,
HOLLINWOOD, OLDHAM OL9 7LR

Ask for Mr Butterworth ON: 061-681 2959

INSTRUMENTS
COMPONENTS
EQUIPMENT
ACCESSORIES
OSCILLOSCOPES
HAMEG wan convon6nt testets
2016 Dual 20 MHZ 1 with probes I
204 With sweep delay
205 Digital storage dual 20MHZ
605 Owl DC MHZ plus sweep delay

CROTECH with component tester
3031 Single 20 MHZ. 9.5cm CRT

HITACHI V212 Dual trace 20 MHZ
x 10cm £320.00

GENERAL OST5m single trace 5 MHZ
£139.09

H3UGRNIG CHANG Dual trace with probes
620 Dual 20MHZ  component test £295.00
635 Dual 30MHZ Sweep delay £399.00
615 Dual 15MHZ bat/Mains £399.00
sso Dual 50MHZ Sweep delay £579.00

£314.00
£418.00
£527.00
£583.00

£199.00

Official orders
welcomed.

Export supplied.
Please add 15% VAT

(UK orders only)
UK FREE DELIVERY

OM

p.0 .:i1.
411mNlY

01'

Add storage to your scope 200K

sampling £195.00

COUNTERS AND TIMERS

220/2400 AC mains. R digit LED

Coun ers 0.1HZ resolution. 5mV sensitivity
100M HZ 2 ranges £99.00
600MHZ 3 ranges £126.00
1000MHZ 3 ranges £175.00
1500MHZ 3 ranges £199.00
Timers 0.001HZ Resolution 100MHZ 5mV sensitivity
OP1O Standard model £219.00
OPICIO Inc! display hold. etc stopwatch RPM etc

£285.00

GENERATORS 220,24011Ac operation

I ,11 0 5 a
I I=1

o 0 0 Q 0 0J

FUNCTION - sine. sq. triangle. TTL sip
J500 DANZ to 500KHZ £110.00
TG101 0.02HZ to 200KHZ £1 0.00
TG102 0 2HZ to 2MHZ £160.00
PULSE Square. Complement. TTL 0/P

TG105 5aIZ to 5MHZ £105.00
TV -VIDEO PAL VHF/UHF. 5.5/6/65MHZ
sound carriers RGB and SYNC 0/P's. AM/FM sound mod

Colour. etc £199.00

DC POWER
SUPPLIES
2400 AC input. Stabilised
variable output voltages.
Direct meter reading
volts and amps

243 0/24 volts 0/3 amps DC £43.26
245 0/24 volts 0/5 amps DC £56.26
154 5/15 volts 0/4 amps DC £33.26
Also 13.80 AC. 3 amps max. Fixed Inn melerl £13.00
0/300 I.5A DC with volt meter £29.95
0'3000/2 amps DC LCD display £150.00

DIGITAL MULTIMETERS
3'; digit LCD displays
508 15 range. 200mA 082MEG £19.96 A
105 IS Range ?A.00 £21.50
528T 13 range. plus Hle test £26.04
55C 2B range 10A AC/DC £35.65
0010 26 range. 106 AC/DC. 20 MEG £33.50
7030 version of above £39.50
57820 range.auto memory - hold IGA AC: Oc £34.50
615 19 range. plus tile test nmEG 10A DC £30.39
5010 31 range 101 AC ,TIC  Wu &A AC/DC £36.50
7/4357 30 range 104 AC/DC - buzz £39.00
5010 EC es 5010 -cap- - cond. £52.13

GENERAL EQUIPMENT
X1/010 Probe kits 1250MHZ)
20D IDOKHZ - 1 IOMHZ R -C OSC

22D 20HZ - 200KHZ R -C OSC

CM200 Bench Digital Cap. Meter
114301 LCD Digital Temperature

2018 Audio Power Meter
TF501 Electronic Insulation Tester
PFM200A 200MHZ Pocket LEO Counter

OM 358 8 CH. Scope Multiplexer
KI)M6250MHZ TN DIP Meter
2016 IHZ-I MHZ Generator O5

ANALOGUE
MULTIMETERS
1015 15 range pocket 10K/V £7.50
1035 19 ranee 20K/V ICIA DC£10.39
10282 19 range 10A DC  He MK/VE.12.6i
HC201 19 Range 20K/ V I2A Ac/Dc£15.61
2020 70 range 104 OC  Me 20K V £19.09
301062 24 range 10A DC - buuer 30K/V £20.83
155m 21 ringe 10A AC/DC 20K/V

E£2282:65575050E41 Range FET 20141.P

830A 26 Range 10A AC/DC 30K/V £25.17

£10.00
£65.17
£78.22
£89.00
£59.50

£220.00
£65.00
£75.50

£179.00
£43.04

£180.00

LCR METER
TC200 18 range digital hand
held tester -

6 ranges resistance

7 ranges capacitance

7 ranges inductance £85.00

SWITCH MODE PSU's
Open Frame Models 1/P100/240VAC
SX 510 to nv [adjustable) lOamp £7.78
Enclosed Model
85/97W -5V 6A. -120 4 75A -12V 05A £19.95

PROBE/PULSER
6106 20MHZ Logic probe & bleeper £16.95
625 50MHZ Probe & pulser 0 5HZ-500HZ £22.95
07 20MHZ Logc probe £9.52

BENCH DMM'S
3' Digit LCD ICA -AC, DC 20 meg Buzzer etc

322 025', £ 89.00
32100.1'.o True VMS £119.00

STOCKISTS FOR:
Logic Analysers  insulation Testers Tempera ure meters Security Systems
 Public Address  Communications Tools Computer Equipment  TV/Video
Accessories (See Catalogue)

AC CLAMPMETERS With cases and leads
300 300amps 15 ranges'
6001114 ranges' 1K OHM £32.83
4300 Autorange Digital 300A.

500V  conatest £85.00

[I
DIGITAL CAPACITANCE
METER 8 range LCD 200p1 to 20013MFD
Pushbutton selection 160131 £55.00

ORDER BY POST OR PHONE. OPEN 6 DAYS A WEEK FOR CALLERS.

HEfIRY'S rap-1%ms
301 Edgware Road. London W2 16 N. 01-724 3564

rn 404 Edgware Road. London W21 E0. 01-724 0323
TELEX 298102 TRANS G

CATALOGUE
Ref TD,14i

SEND S.A E.
(Min 12" x 9")

with £1 stamp
UK

(Export send £1.06

EDUCATION AND ACCOUNT ENQUIRIES 01-258 1831

TELEVISION AUGUST 1987 665



AA117 9p
AA119 9p
AAY32 9p
AC107 40p
AC126 25p
ACI27 21p
AC128 21p
AC12/314 26p
AC141K 30p
AC142K 30p
AC153K 23p
AC176 22p
AC176K 28p
AC187 21p
AC187K 28p
AC188 21p
AC188K 289
ACY18 48p
ACY19 48p
AD142 100p
A0149 60p
50161 35p
AD162 35p
AD164 200p
AF124 30p
AF125 30p
AF126 30p
AFI27 30p
AF139 30p
AF239 30p
AF201 70p
41100 450p
AL112 300p
AM150 28p
AM151 30p
AM154 35p
AM156 35p
AMI 58 50p
ASZ15 100p
ASZ17 100p
AU113 5000
BA145 10p
BAI48 101
BAI54 Bp
BA157 12p
BAY78 2509
BAY82 20p
88101 13p
BB103 15p
681056 18p
882058 249
BC107 aP
BC108 BP
BC109 BP
BC109C 10p
BC115 10p
BC118 11p
8C140 20p
BC141 20p
BC142 20p
BC143 20p
BC147 8p
BC148 aP
BC149 13p
BC157 BP
BCI59 8p
BC182 7p
BC182L 7p
BC183 7p
BC1831. 7p
BC184 7p
BC1841 7p
BC212 7p
BC2121 7p
BC213 7p
BC2131 7p
BC214 7p
BC2141. 7p
SC237 7p
8C238 7p
BC300 20p
BC301 209
BC302 20p
13C303 20p
BC327 7p
BC328
50337 ;Pp
BC338 7p
0C446 8p
BC449 15p
BC489 20p
80490 18p
BC516 22p
BC528 22p
BC537
BC546

25p
BP

BC547 8P
BC548 BP
134649 80
BC550 8p
50556 8p
BC557 7p
00558 80
BC559 8p
BC560 8p
00637 20p
BC538 20p
BCY32 200p
BCY33 200p
BCY34 200p
BCY42 20p
BCY56 16p
BCY70 16p
BCY71 16p
BCY72 16p
60111 99p
813112 95p
813115 30p
801240 50p
BD124 1 109
50128 35p
00131 250
80132 250
80133 50p
80135 20p
80136 20p
80137 200
80138 200
EI0139 213p
80140 20p
60144 90p
130150 30p
BD157 389
BD158 38p
80166 30p
80175 30p
80177 30p
813179 32p
80181 46p
80182 60p
80184 600
80187 30p
60201 33p
60202 38p
130203 42p
BD204 42p
60222 31p
130225 31p
80232 31p
130234 34
60235 28p
5D236 30p
BD237 21p
130238 24p
130244 50p
813245 50p
80278 50p
80331 40p
80332 40p

D370 30p
D371 30p
D433 28p
D434 309
D435 31p
0437 28p
0438 36p
D439 409
D440 40p
D441 40p
D442 40p
0533 509
D534 38p
0535 385
0536 38p
D537 40p
0538 40p
D675 40p
D676 40p
0677 38p
D678 40p
D679 40p
13680 40p
D681 45p
D682 45p
DX32 1009
DX65 809
DW23 55p
DW24 55p

BDY20 1009
50192 100p
130137 35p
BF154 25p
BF167 309
8F173 40p
BF 178 309
BF193 169
60181 18p
130183 20p
BF184 209
6F185 209
80194
60195

77pp

BF196 Op
BF197 10p
BF1913 10p
BF199 BP
BF200 16p
BF240 16p
130241 10p
BF254 16p
BF255 12p
BF256 18p
BF257 18p
BF258 18p
8F259 18p
BF262 259
80263 25p
BF270 180
BF273 15p
BF311 21p
BF324 25p
BF336 20p
BF337 20p
BF338 20p
BF355 28p
60362 30p
8F367 13p
BF371 17p
BF391 18p
BF392 18p
60414 18p
BF420 150
6F421 18p
BF422 21p
8F423 16p
60440 150
F451 17p
F455 14p
F458 19p
F459 199
F461 60p
F462 62p
F469 30p
F470 28p
F471 28p
F472 28p
F479 30p
F493 18p
F494 16p
F506 25p
F595 16p
F596 16p
F597 1 Op
F615 30p
F758 41p
F869
870 22p
871 22p

0872 23p
960 38p
961 35p

BF963 40p
BF964 389
BF966 40p
BFR40 250
BFR51 21p
BFR62 21p
BFR79 25p
BFR90 52p
BFR91 99p
801394 500p
BFT37 1309
BFT42 30p
BFT43 30p
BFW84 30p
BFW92 35p
BFX29 20p
BFX84 20p
BFX8S 20p
BFX87 159
130X88 15p
BFX89 500
BFY17 30p
BFY18 40p
BFY41 28p
BFY50 14p
BFY51 14p
BFY52 14p
BFY56 25p
BFY57 25p
BFY64 25p
80190 45p
BLY48 85P
BLY49 85p

55100 14p
60101 43p
60103 37p
BRY39 55p
BRY49 38p
BRY56 33p
135574 33p
135X20 15p
BSX26 lap
BSX29 19p
13T1004 709
BT106 120p
6T109 3100
61116 80p
8T119 100p
13T120 100p
61138 609
131146 999
81151 58p
61179 1409
131.11004 1 109
BU104 100p
BU105 80p
13U108 100p
BUI10 110p
BUM 140p
BU124 60p
BU126 700
5U204 75p
BU205 70p
8U206 100p
BU208 759
BU2084 800
BU2080 100p
BU209 140p
BU225 190p
BU226 190p
BU325 559
BU326 859
0U406 85p
BU4060 95p
BU407 75p
0U4070 969
BU4C6 85p
0U4080 950
230409 95p
BU426 120p
BU500 110p
8U508A 120p
80526 80p
1311546 140p
BU801 95p
80806 120p
80807 950
BUX80 180p
BUX84 55p
BU X85 650
80169.4 204
BUY70C 1600

C106D 28p

J174 349
J300 50p

MCR220 120p
ME0411 38p
ME0414 125p
ME3001 12p
ME4103 12p
ME6001 12p
ME6002 150
ME8001 15p
ME9021 12p
MJ10012 300p
AAJ15001 325p
PAJ15002 300p
MJ15003 3239
44.115004 370p
MJI5022 400p
MJ2500 100p
5112501 10p
MJ2955 155p
MJ3000 115p
M.13001 115p
MJE294
MJE.304 30p
MJE340 25p
815350 80p
6635520 30p
MJE2955K 909
MP81I1 40p
5498112 45p
M08113 56p
MP/3512 50p
51093404 30p
MPSE671 20p
MPS9012 20p
M959013 20p
MPS9014 20p
M909015 20p
MPS406 15p
MPSA13 15p
MPS.A20 15p
MPS465 25p
MPS466 25p
MPS470 15p
MPS492 20p

RR

35p
MR856 369
MRF479 350p
MV1622 80p
MY209 489
MV2209 48p

oas 1509
0C29 80p
0035 100p
0C36
0045

120p
50p

0071 30p
0072 50p
0C200 180p
01121 90p

0200138 1009
R20108 100p
R2030 100p
132306 55p

528000 52p
2800M 72p

T28000 52p
T2800M 72p
1404442 76p
TAG4443 713p
TAG4444 76p
11029 15p
TIP294 22p
TIP29C 25p
71030 25p
T1P30C 30p
TIP314 24p
TIP31C 30p
T1P32 24p
110324 24p
TIP32C 28p

11034 5
11033 50p

0p
T10414 22p
11041C 25p
TIP424 22p
11042C 25p
T1947 409
11048 40p
71950 609
11051 120p
T1P52 120p
T1053 120p

TIP54 140p
110105 65p
119106 659
110107 55p
210110 47p
TI0111 50p
719112 40p
T1P115 459
TI9116 45p
11P117 50p
11P120 429
719121 46p
T1P122 47p
11P125 47p
119126 56p
119127 56p
110141 90p
110142 90p
119145 6Sp
110146 90p
T1P147 100p
7192955 42p
T1P3054 459
1103355 42p
11543 45p
T1544 40p
11561 15p
710884 45p
11590 15p
11591 18p
T1S93 200

1/K1010 88p
V0.10KM 60p
VN.46AF 88p
V0.664F 100p
VN.884F 115p
VN.894F 110p

Y723 750
Y827 75p
5880 22p
5969 1:16p

PX(1:8 11:
ITX109 129
ITX212 27p
ZTX300 14
ZTX301 Sp
ZTX302

1
18p

ZTX303 24p
ITX334 17p
ITX320 29p
ZTX325 29p
2TX500 13p
ZTX501 139
ITX502 18p
ZTX503 18p
ITX504 25p
27X550 24p

20.696 259
25.697 22p
20.698 40p
20.699 45p
20.706 24
20.708 22p
20.914 28p
29.918 36p
29.930 18p
29.1131 28p
29.1132 28p

r4:111
24p
24p

20.1893 30p
202102 500
29.2160 300p
292218.4 24p
292219 249
20.2221 23p
29.2222 23p
20.2369 15p
29.2484 20p
202646 40p
20.2904 20p
252905 20p
20.2905 18p
20.2907 18p
202926 8p
g. 280
20.3053 18p
29.3054 40p
20.3055 38p
29.3055H 50p
29.3440 54
29.3442 850
29.3525 150p
293583 900
20.3585 120p
203702 9p
203703 9p
293704 Op
203705 9p
203706 fp
293707 Op
29.3708 9p
29.3710 14
29.3711 12p
293771N.3 85p

90p

22',:1379.3 11%
203819 29p
253866 Sep
253903 11p
25.3904 I1p
25.3905 11p
20.3905 lip
254931 25p
2N.4036 25p
20.4037 /53:
25.4058
2N.4058 130
20.4062 14
20.4064 100p
25.4240 150p
2N.4248 130p
20.4401 12p
29.4403 14
2N.4443 76p
20.4444 76p
20.4904 76p
2515061 20p
29.5062 28p
296088 20p
25.5163 45p
2N.5192 50p
20.5241 5009
2N.5245 Obp
2N.5294 3042
2N.5296 30p
20.5303 204
20.5320 90p
2N.5321 60p
29.5366 25p
29.5401 129
29.5448 14
20.5496 80p
29.5777 40p
20.6106 40p
2N.6107 40p
20.6109 40p
20.6254 110p
20.6292 40p
20.6384 1200
296385 120p
208403 1130p
20.6649 140p

30.128 55p
39.143 550

DIODES
M119 9p
BY100 40p
BY103 32p
131126 Op
BY127 Op
BY133 8p
811134 40p
BY176 85p
BYI79 35p
811132 32p
01184 32p
81157 32p
BY196 20p
BY206 11p
BY207 11p
612013 18p
E9/210 22p
131223 72p
81225 120p
81226 189
BY227 19p
BY228 32p
BY296 200
BY298

2 28p6p
BY299
81476 90p
BYX10 15p
81X55350 30p
81X55/600 30p
BYX551800 32p
81X70/300 29p
BYX70r500 32p
8YX701300 36p
81X71/600 80p
0447 aP
0490 6p
0491 Sp
04200 7p
04202 7p
5.914 2p
5.4001
9.4002 4p
0.4003 4p

.40D4 49
0.4005 4p
0.4006 4p
0.4007 Sp

0000.414B2p
.54

0.5401 1 Op
05402 1 Op
9.5403 11p
N.5404 Ilp
9.5405 129
5.5406 13p
9.5407 13p
14.5408 13p

LOW PROFILE
SOCKETS
spin op
14pin op1n 90
I86pipin 14
20pin 14p
22pin 16p
24pin 180
28pin 20p
40pin 259

MYERS
40085
BY288 RANGE
257 to 395 6p
1.3W
82X61 RANGE
257 to 39V 12p

VOLTAGE
REGULATORS
7805 359
7812 35p
7815 35p
7818 35p
7824 35p
7905 35p
7912 40p
7915 40p
7918 40p
7924 40p
78L05 289
78112 28p
78115 25p
78118 28p
781.24 28p
79105 40p
79112 45p
791_15 48p
781814C I 00p
782414C 100p
LM339K 100p
LA43176 220p
LM317T 180p
0.4323K 420p
LM723 40p
78HGKC 570p
78H05KC 800p
781112KC 700p
78GU1C 1900
79GU1C 21 50
79HGKC 800p

VALVES
DAF96 60p
DF96 50p
DL92 130p
DY86 50p

grO2 6°P55p

6891 4
EABC93 134p0p

EBF80 45p
EBF89 50p
EC= 55p
50:83 659
ECC84 509
ECM 5(39
00481 55p
EC1.184 650
ECLE10 57p
ECUI2 59p
ECU34 57p
ECL85 57p
ECL86 70p
EF80
EF85

50p
50p

E716.
70p
60p

EF184 65p
0124 2100
5136
ELBA 5130000

EL95 130p
EL500 80p
EL504 100p
EY86 31p
EY87 31p
EY88 42p
EZ35 45p
EZ80 50p
EZ81 55p
G234 180p
PC97 100p
PC035 42p
PCF80 55P

PCF200 135p
PCF801 110p
PCF802 600
PCF806 115p
PC5200 1000
PCL81 62p
PCL82 5opp3p

PCL85 135p
PC186 66p
PC1805 alp
PFL2
P1.3600 80p
PL82
01.83 32p
PI.134 50p
91.95 140p
PL500 1 109
PL504 950
01508 170p

PY8PL519

450p
1 70p

PY88 57p
PY5004 180p
LINEAR IC'S
MI -124 230p
AN -127 254
504.136 250p
4/4.203 210p
AN -210 165p
AN -2140 170p
AN -228 280p
AN -234 450p
AN -235 450p
AN -236 235p
AN -238 400p
AN -2390 400p
AN -2409 150p
AN -241 1359
AN -245 2900
AN -247 230p
AN -252 150p
AN -259 250p
AN -262 140p
AN -270 200p
AN -271 230p
AN -272 480p
AN -274 2509
401-294 3809
414-295 3400
AN -301 330p
AN -303 250p
AN -304 350p
AN -305 3209
AN -306 130110
AN -313 2700
AN -315 2109
AN -316 3500
AN -318 4800
AN -331 294
AN -360 10000
AN -362 140p
AN -366 1500
AN -610 1500
AN -612 1641p
AN -3320K 9000
AN -5151 600p
AN -5430 280p
AN -5612 4009
4-5620 3309
49-5712 3549
AN -5722 1409
AN -5730 1509
AN -5732 1130p
A00-5753 1700
AN -6100 425p
AN -6120 400p
AN -6135 800p

AN-
AN -6300
AN -6320 3000
AN -6330 380p
AN -6340 8309
AN -6341 350p
AN -6344
AN -6350 51440pOp
AN 13-6359

40091
Op

AN
AN -6362 4809
AN -6371 5100
AN -6387 5800
AN -6430 390p
AN 6431 4009
AN -6677 550p
493811 130p
AN -61376 270p
AN6884 240p
AN -7105 211:9
AN -7110 130p
AN -7114 150p
AN -7115 1509
AN -7116 130p
AN -7120 130p
AN -7130 1 1 Op
AN -7722 3000
AN -7310 900
AN -7311 90p
AN -7410 250p
AN -7420 250p
AN -7140 4509
49-7145 1950
AN -7146 210p
AN -7154 180p
AN -7156 24130
49-7158 31 Op
AN.7168 250p
AN -7178 270p
AY3-1015 290p
AY3-1270 8009
AY3-1350 450p
AY3-8910 300p
AY3-8912 400p
A15-3600 5709
8A-301 85p
84-302 90p
BA -308 100p
SA -311 80p
BA -3I3 500
BA -314 100p
BA -318 1280
BA -333 1000
414-340
BA -401

1500
60p

BA -402 SOp
BA -501 450p

84-514
looBA -511

BA -516 150p
8A-521 160p
BA -524 240p
BA -526 220p
BA -527 140p
BA -532 1400
134-534 290p
BA -535 SOOp
BA -536 210p
84-612 10014
84-658 380p
134-684 400p
84685 400p
BA -1310 150p
5A-1320 110p
84-1330 160p
BA -1393 1130p
BA -4403 22139
414-5101 500p
5A-5IO2 250p
BA -5402 250p
BA -5406 200p
BA -6104 250p

BA -6135 250p
BA -62128 250p
BA6304 190p
CA -3011 110p
CA -3012 1509
CA.3014 250p
CA -3018 759
CA -3019 70p
CA -3020 1900
CA -3023 1900
CA -3020A 913p
CA -3035 2300
CA -3036 2400
CA -3043 240p
CA -3045 3009
CA -3046 64
CA3046 190p
CA -3052 190p
CA -3054 96p
CA.3059 300p
CA -3060 280p
CA -3065 21 Op
CA -30806 15130
CA -3085 135p
CA -3086 55p
CA -30880 200p
CA -30890 2509
CA -31336 80p
CA -31335 100p
CA -31346 380
CA -3160 86p
CA -3161E 140p
CA -31626 4500
CA -31896 230p
CA -3193E 230p
CA -32406 90p
CA -32606 170p
CA -32906 150p
CX-108 7509
CX-130 450p
CX-136 610p
CX-139A 1150p
CX-1434 5800
ER -1400 200p
PIA -1125 1500
RA -1137W 1130p
HA -1144 3800
HA -1156 110p
RA -1197 150p
114-1199 1500
HA -1306W 170p
RA -1319 240p
1-14-1338 3009
HA -13394 1709
114-1342 170p
HA-1366WR

1110p
RA -1367 300p
HA -1368 1110p
114-1371 3009
114.1372 300p
HA -1374 2309
HA -1377 210p
RA -1388 320p
HA -1389 2100
RA -1392 230p
HA -1394 290p
HA -1397 250p
PL4-13913 240p
RA -1452 120p
HA -1457 120p
HA -11221 210p
RA -11223 340p
HA -11225 174
HA -11226 410p
HA -11235 214
HA -11701 310p
HA -11703 390p
00411705 620p
R5-11710 3400
00A-11715 5800
00411724 800p
HA -13001 200p
RA -13008 800p
ICI -7016 1350p
C1-7017 9150p
CL -7611 90p
CL -7660 240p
CM -7555 SOp
ICM-7556 130p
LA -1111 1130p
LA -1150 150p
LA -1201 80p
LA -1210 1409
LA -1222 90p
LA -1230 130p
LA -1231 210p
LA -1352 120p
LA -1364 2009
LA -1365 1209
LA -1368 2200
LA -13139 2130p
LA -1385 1700
LA -1460 2200
LA -2000 11300
LA -2100 2600
LA -2101 270p
LA -2200 19Dp
1.4-3100 125p
LA -3101 160p
LA -3120 125p
LA -3155 100p
LA -3160 120p
LA -3201 90p
LA -3210 135p
LA -3330 1400
14-3331 110p
LA -3350 1 100
LA -3361 1000
LA -3375 3000
LA -4033 14110p
LA -4031 1409
LA -4032 140p
LA -4050 130p
LA -4100 1000
LA -4101 90p
LA -4102 120p
LA -4110 1430p
LA -4112 11300
LA -4120 270p
LA -4125 2000
LA -4126 240p
15-4135 250p
LA4137 1SOp
LA -4140 70p
LA -4160 220p
LA -4180 300p
LA -4182 190p
LA -4190 300p
LA -4192 180p
LA -4200 1300
LA4201 120p
LA -4210 150p
LA -4220 1200
LA -4230 175p
LA -4250 2600
LA -4261 300p
LA -4400 1130p
LA4420 140p
LA4422 130p
LA -4430 1300
LA -4440 2300
LA -4445 200p
LA -4450 1 reOp
LA -4460 1700
LA -4461 1800
LA -4500 Z300

LA -4505 280p
LA -4507 360p
LA -4508 250p
LA4510 11300
LA -4520 230p
LA -5112 120p
LA -5700 300p
LA -7520 500p
LA -7800 180p
LA -7801 280p
LA -7802 3000
LA -7803 4009
LA -7805 400p
LA.7806 260p
LA -7820 250p
LA -7910 150p
149-512 3100
LAG -562 2009
LAG -552 2000
LAG -1300 200p
LAG -634D 3Op
LAM -506 200p
LC -7120 2800
LC -7133 280p
LC -7131 2130p
LC -7132 400p
LC -7137 450p
LF-347 110p
LF-351 45p
LF-353 48p
LF-355 50p
LF-356 600
LF-357 7 Op
LF-398 300p
1M-301 213p
LM -307 42p
LM-308CN 70p
L114-310 2209
LM -311 35p
L54-318 120p
LIA-319 165p
LM 324 359
LM -325 45p
LM -3342 115p
LM -335Z I 2 Op
LM -336 140p
LM -337 250p
LM -339 37p
LM -348 55p
LM -358 45p
LIA.377 220p
154-393 1009
LM -381 150p
LM -382 130p
LM -383 300p
LM -384 130p
LM -386 85p
08-387 1009
Lm -3e9 1 500
114-391 1500
LM -392 100p

'LM -393 559-
U14-394CH 370p
LA4-558 1609
LM -70901L 30p
LM -710 450
LM -711 85p
114-723 400
LM -72500 380p
154-733 80p
LA4-741011 18p
LM-741MET 45p
LM -747 511p
LM -748 35p
1M-1458 33p
LM -1889 4009
LM -3900 409
LM -3909 80p
08-3911 1600
144-3914 250p
LM -3915 2559
1M-3916 290p
1M8560 300p
UP -0168 3 2 00p

A45155 1513p
M-50120 6009
M-51102 290p
54-513168 540p
M-515131 1609
5451514 1500
M-51515812200
8-51516 2500
M-515171 260p
MM

-54836
-51518 200p

6 00p
54133705 150p
MB -3712 140p
MB -3722 3101
5413-3730 2409
MB -3731 300p
548-3756 2309
MB -3759 200p
MB.8719 360p
MC -13100 1300
MC -1327 70p
MC -1413 65p
MC -1455 45p
MC -1453 33p
MC 1469 2900
MC '45L5 659
MC 1489 65p
MC 1494 6 709
MC.1455 2859
MC.1495 65p
MC.1569 2109
MC -3302 709
MC -3401 45p
MC -3403 130p
MC -3423 75p
540-10 295p
PAL -920 4809
M1-922 380p

NE -531 115p
NE -544 170p
NE -555 209
NE -556 40p
NE -564 3809
NE -565 1 109
NE -566 1 309
NE.567 115p
NE -570 3130p
NE -571 290p
NE -592 85p
NE -5532P 140p
NE -5533P 150p
NE -55340 110p

545.560 1109
SAS -570 11110

OP
STK-013 700p
STK-014 7009
STK-015 4909
STK-016 8000
5114-020 540p
STK-022 700p
STK-025 7000
STX-1341 700p
STK-043 9809
STK-050 1450p
STK-077 6009
STK-078 620p
STK-080 710p
STK-062 720p
STX-086 910p
STK-430 500p
5714433 450p

STX-435 5100
STK-436 4900
STK-437 000p
STX439 554
STX-441 7400
STK-443 740p
STK457 51309
STK-459 51 Op
STK460 720p
STK-461 7200
STK463 780p
SIX4135 800p
STK-501 5809
STX463 480p
STK-0025 424
STK-0029 430p
STK-0030
STK-0039 41400p00

STK-0340 5430p
STK-0049 5709
STX.0050 570p

-0059 620p
SSI0078-010900p
STK-0070 100p
STK-0090 11390p
STK 1039 5509
STK 1040 704
SIX 1049 8000
STK 1070 12000
STK 2025 800p
STK 2028 5500
STK
STK 2129 610

2029 500p0

STK 2139 800p
STK 2230 580p
5714-3341 1300p
STK 3042 580p
816-30512 130129
STK-30132 7009
51114026 800p
STK4060 5800
STK-4211 8013p
STX4141 700p
STK-4332 500p
STK4352 700p
6114:53770815 800,71350p

STK-8250 7009
STK4833 12000
STR440 5200
SIR -441 480p
SIR451 5000
078-6020 SOOp

new
TA -7054
TA -7063
TA -7066
TA -7072
TA -7073
TA -7089
TA -7108
TA -7109
TA -7119
TA -7120
TA -7130
TA -7137
1/4-7140
TA -7142
TA -7145
TA -7146
TA -7148
TA -7157
TA -7162
TA -7169
15-7176
TA -7193
TA -7200
TA -7201
TA -7203
TA -7204
TA -7205
TA -7207
TA -7206
TA -7210
TA -7212
TA -7213
TA -7214
TA -7215
15-7217
TA

-29?
TA -7223
TA -7224
TA -7225
TA -7226
TA -7M7
14-7229
14.7230
TA -7232
TA -7233
TA -7237
TA -7238
TA -7240
TA -7241
TA -7245
TA -7247
TA -7269
TA -7270
TA -7271
TA -7299
14-7310
TA -7312
TA -7313
TA -7314
14-7315
TA -7320
TA -7324
TA -7325
TA -7328
TA -7335
TA -7357
TA -7358
TA -7401
TA -7607
74.7608
TA -7609
TA -7611
TA -7614
TA -7621
TA -7628
TA -7640
TA -7641
TA -7658
TA -7668
TA -7688

S2p
190p

7 Op
120p
3009
200p
3009
1309
220p
1509

55p
80p
83p

130p
220p
220p
400p
350p
140p
300p
420p
2409
4009
200p
200p
180p
140p

80p
1550p
145p
200p
300p
200p
260p
215p
1459
220p
1 209
21 Op
270p
300p
290p
190p
300p
1 70p
2513p
250p
4009
400p
2809
280p
4509
8009
850p
250p
400p
400p
1 00p
1 20p
11009
2109
2009
31313,
2009
909

200p
200p
400p
2009
400p
270p
360p
270p
2809
2309
5209
2409
150p
170p
130p
1 60p
250p

IBA -1205 50p
TBA-395 600
TBA-396 70p
TBA-520 120p
TBA-530 120p
TBA-540 1209
TBA-560 120p
TBA-750 120p
7BA800 40p
TBA-810AS 800
154-820 659
113A-920 120p
185-950 120p
TBA-990 120p
TC-9109 5009
TCEP-100 200p
TCA-830 943p
TCA-940 100p
TDA-1170 1000
MA -1412 1009
MA -2002 80p
705-2003 1 509

TDA-2004 1700
TDA-2005 1700
104-2006 154
TDA-2009 200p
TDA-2010 1000
TDA-2020 140p
TDA-2030 140p
TDA-2532 120p
105-2540 100p
TDA-2560 120p
T04-2575.4 100p
1134-2600 15800
TDA-2690 1009
TEA4600 2800
7E41002 650p
11061 40p
11064 809
11.071 38p
TL072 559
11.074 92p44
1108211081 48p
11083 67p
11084 80p
UCN58014 5800
ULN-2002 70p
ULN-2003 59p
ULN-2004 59p
ULN-2068 270p
ULN-2502 1700
ULN-2903 130p
ULN-2804 1709
UPC16C 10044
UPC20C 220p
UPC30C 190p
090358 150p
UPC554 130p
UPC555
UPC556H 13 800pp

UPC558 2000
UP:566 500
090571 220p
090672 200p
UPC574 SOp
09057502 900
UPCS76 200p
UPC577 134p
UPC578 4009
UPC580 3000
090592 950
090595 11100
UPC596 190p
UPCI001 220p
UPC1018 170p
0901020 2009
0901021 200p
UPC1023 609
UPC1025 230p
0901026 95p
UPC1028 90p
UPC1031H2180p
UPC1032 60p
UPC1155 200p
UPC1156 2509
UPC11581-12 70p
UPC1167021700
UPC1168 105p
UPC1181 110p
UPC1182 110p
UPC1183 200p
UPC1185H22509
UPC1186 80p
0901187 150p
0901191 100p
UPC1197 1409
090I216 120p
0901222 130p
0901230 210p
UPC1238 120p
UPC1263 2300
UPCI 277 2409
UPCI278 240p
UPCI350 115p
UPC1353 1000
0901363 190p
UPC1365 3209
UPC1373 85p
UPC1378 210p
UPC1380 450p
UPC13132 1109
0901383 250p
UPC1384 200p
0901394 170p
UPC1397 450p
UPC1470 200p
ZN-423 100p

fr1:13t 1°°P3209
ZN-426 200p
Z9-427 Slop
ZN-428 425p
ZN-429 215p
ZN-435 3400
29-448 510p
Z14-459 190p
20-1034 170p
20-1040 040p
ZNA-134821 500
ZNA-234E 920p
JAPANESE
TRANSISTORS
25A-473 50p
25A-562 57p
2SA-634 50p
254-636 50p
25A684 130p
254-715 90p
254-733 30p
254-ess SOp
ISA-940 80p
255-953 33p
25A-1012 130p
2SA-1015 3Op
25A-1102 200p
25A-1103 200p
254-1104 2209
2SA-1105 250p
25A-1106 250p
2513-022 809
2513-324 559
255-370 459
2513-616 190p
258-705 200p
258-754 80p
258-755 310p
2SB-795 600
2613-861 1500
25B-951 190p

2SC461 309
2SC-495 600
2SC-536 30p
25C-733 30p
250-828 25p
2SC-945 40p
2SC-1060 99p
2SC-1061 200p
200-1096 78p
2SC-1114 415p
2SC-1115 500p
2SC-1116 410p
25C-1161 110p
2SC-1172 150p
2SC-1173 SOp
2SC-1213 700
2SC-1214 50p
2SC-1279 30p
2SC-1306 90p
250-13086 350p
2SC-1317 32p
2SC-1342 130p
2SC-1383 75p
25C-1384 70p
2SC-1398 80p
250-1505 80p
250-1507 140p
2SC-1509 110p
250-1675 100,
25C-16713 124
2SC-1758 30p
2SC-1815 301
25C-1826 SOp
25C-1865 120p
2SC-1875 260p
250-1881 210p
25C-1906 75p
2SC-1909 250p
2SC-1942 2909
2SC-1945 3509
2SC-1946 16009
2SC-1947 450p
25C-1957 70p
25C-1969 160p
2SC-1972 800p
2SC-2001 60p
25C-2026 80p
25C-2028 75p
25C-2029 120 p
25C-2075 80p
25C-2078 95p
250-2086 60p
250-2166 90p
250-2238 70p
250-2240 45p
2SC-2314 70p
2SC-2335 1200
2SC-2458 400
2SC-2547 550

60p
2SC-2577 150p
200-2578 2200
250-2579 2400
2SC-2580 240p
2SC-2581 2900
2SC-2611 550
25C-3150 200p
2SC-3293 135p
2SC-3156 400p
250-1413 250p
2513-024 600
2513-313 709
260-325 1300
250-348 41300
250-371 2409
25121-401 13042
250-438 100p
250-600 1213p
250-613 70p
250-718 100p
250-1277 100p
250-1398 2509
250.1453 10p
250.1609 1 10p
BRIDGE
RECTIFIERS
14,50V 18p
14.1100V 18p
15!2001/ 19p
10415 21p
106005 23p
1448005 2139
2N100V 33p
2A/200V 33p
24/4005 37p
24/6005 43p
2N800V 43p
34/200V 43p
3A/4001 43p
3576005

80p
44p

641200V
6N400V 72p
255.1001 150p
254/200V 1659
254/400V 185p
254/600V 200p
254.900V 240p
354/100V 1850
354/200V 200p
3504000 220p
3501600V 2300
354/8005 2500
1.5.411005 40p
1.54/800V 409
TRIACS
PLASTIC
4A'400V 60p
604005 69p
85.4005 689
124/400V 850
1644001 1059
204400V 190p
25N400V 205p
84/4001 52p
THYRISTORS
0.8A/60V 20p
0.8A/100V 28p
0.84/200V 29p
44/400V 28p
8A/400V 59p
8A/400V 70p
84/4005 79p
124/4005 75p
1206001 909
29.4444 789
5111 1200
81116 80p
51119 100p
B1120 100p

11044 22p
T1C45 27p
11047 32p
OPTO
ELECTRONICS
2N 5777 40p
OCP71 100p
013012 8Sp
ORP60 1013p
ORP61 loop
DISPLAYS
MAN.72 115p
MAN.74 1 1 5p
MAN.4640 180p
MAN.8910 230p
DL747 160p
COMPUTER

2114 200p
2532 330p
2716 200p
2732 280p
2732A 300p
2764 2409
27064 550p
27128 250p
2725625 400p
41256-15 300p
256DRAM 300p
4116 75p
4164 110p
6116 160p
6264-15 250p
6502 300p
6502A 4009
65CO2 930p
6503 570p
6520 1 709
6522 330p
6530
6532

1050p
460p

6545 880p
6551 30p
13800 210p
6802 2209
6803 8009
6808 500p
6809 6009
6810 150p
6818 380p
6820 140p
6821 140p
6840 310p
6845 620p
6850 110p
80804 400p
80854 3013p
8755
8116 36364t
811595 120p
811096 130p
811597 130p
811598 130p
8224 270p
8226 270p
8228 270p
8243 250p
8250 850p
8087 £110.00
8251 300p
8253 320p
8255 310p
8256 12000
13257 350p
8259 390p
8271 3400p
8272 12509
8279 4509
8282 300p
8283 400p
8284 440p
8287 3130p
8288 650p
8748 Hoop
8755 14000p
453.1015 290p
AY5-3600 570p
5P0256A12500p
Z8OACPU 180p
Z8OBCPU 50Op
Z80ADMA 650p
Z80APIO 230p
Z808010 480p
Z1304C7C 250p
Z8OBC7C 480p
Z8OASIO 660p
Z80AS10-1 700p
Z804510.2 700p
Z8OADART 680p
740188 175p
745189 210p
745201 240p
745287 1909
745288 160p
745289 1 809
745387 200p
75107 30p
75108 80p
75109 110p
75110 80p
75112 140p
75113 105p
75114 1 309
75115 130p
75121 125p
75122 125p
75150 110p
75154 110p
75158 1400
75159 200p
75160 400p
75161 400p
75162 700p
75172 7209

;Mi 11074
75188819

60
0

60p
75195 185p
75322 130p
75324 340p
75325 155p
75365 145p
75450 45p
75451 42p
75452 42p
75453 65p

PLEASE PHONE US FOR TYPE NOT LISTED HERE AS
WE ARE HOLDING 3000 ITEMS AND QUOTATIONS

ARE GIVEN FOR LARGE QUANTITIES.
Please send 700 P&P and VAT at I5°,. Govt. Colleges. etc. (Wets
accepted Ouotabons goen for large quantities Please allow 7
days for delivery. All brand-new Components Ail valves ale new
and boxed ?noes quoted are subject to stock avallabm5 and may
be changed wrthout nonce.

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

Telephone: 01-904 2093 & 904-1115/6
Telex No: 932 885 (Sunmit)

Access 8 Visa Card accepted.

Open Monday to Saturday.
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£1 BAKERS DOZEN PACKS
Price per pack is £1.00.* Order 12
you may choose another free.
Items 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
7. 4- in flex line switches with neons
9. 2- mains transformers with 6V 1A secondaries
10. 2 - mains transformers with 12V t,5 secondaries
11. 1- extension speaker cabinet for 61/2" speaker
13. 12 - glass reed switches
17. 1- ultrasonic transmitter and 1 receiver with circuit
19. 2- light dependent resistors
25. 4 - wafer switches - 6p 2 way, 4p 3 way, 2p 6 way, 2p 5 way, small

one hole fixing and good length 1/4 spindle your choice
28. 1 -6 digit counter mains voltage
30. 2 - Nicad battery chargers
31. 1 - key switch with key
33. 2 - aerosol cans of ICI Dry Lubricant
34. 48-2 metre lengths colour -coded connecting wire
39. 1 - long and medium wave tuner kit
41. 8 - rocker switch 10 amp mains SPST
45. 1 - 24 hour time switch mains operated (sh)
49. 10 - neon valves - make good night lights
50. 2 -12V DC or 24V AC, 3 CO relays
51. - 12V 2 CO miniature relay very sensitive
52. - 12V 4 CO miniature relay
55. - locking mechanism with 2 keys
56. - miniature uniselector with circuit for electric jigsaw puzzle
60. - ferrite rods 4" x 5/16" diameter aerials
61. - Mallard thyristor trigger module
66. - magnetic brake - stops rotation instantly
67. - low pressure 3 level switch can be mouth operated
69. - 25 watt pots 8 ohm
70. - 25 watt pots 1000 ohm
71. - wire wound pots -18, 33, 50 and 100 ohm your choice
77. - time reminder adjustable 1-60 mins clockwork
85. - mains shaped pole motor 3/4" stack -1/4 shaft
89. - mains motor with gear box 1 rev per 24 hours
91. - mains motors with gear box 16 rpm
96. - thermostat for fridge
98. - motorised stud switch (s.h.)
101. - 21/2 hours delay switch
102. mains PSU 9V
103. - mains power supply unit - 6V DC
104. - mains power supply unit - 41/2V DC
107. - 5" speaker size radio cabinet with handle
112. - heating pad 200 watts mains
114. - 1W amplifier Mullard 1172
115. - wall mounting thermostat 24V
118. - teak effect extension 5" speaker cabinet
120. - p.c. boards with 2 amp full wave and 17 other revs
121. - push push switches for table lamps etc.
122. 0- mtrs twin screened flex white p.v.c. outer
124. 5 - clear plastic lenses 13/4 diameter
127. - pilot bulb lamp holders metal clip on type
128. 0 - very fine drills for pcbs etc.
129. - extra thin screw drivers for instruments
132. - plastic boxes with windows, ideal for interrupted beam switch
134. 0 - model aircraft motor- require no on/off switch. just spin to start
142. 0 - 4BA spanners 1 end open, other end closed
145. -4 reed relay kits 3V coil normally open or c./ci if magnets added
146. 0- pilot bulbs 6.5V 3A Philips
154. - 12V drip proof relay - ideal for car jobs
155. - varicap push button tuners with knobs
169. - short wave air spaced trimmers 2-301
172. 0- 12V 6W bulbs Philips m.e.s.
178. - oblong amber indicators with liliputs 12V
180. - round amber indicators with neons 240V
181. 00- p.v.c. grommets 34 hole size
182. - short wave tuning condenser 50 pf with 1/4" spindle
184. - three gang tuning condenser each section 500 pf with trimmers

ad good length 1/4" spindle
188. - plastic box sloping metal front, 16 x 95mm average depth

5mm
193. - 5 amp 3 pin flush sockets brown
195. - B.C. lampholders brown bakelite threaded entry
196: - in flex simmerstat for electric blanket soldering iron etc.
197. - thermostats, spindle setting - adjustable range for ovens etc.
199. - mains operated solenoid with plunger 1" travel
200. - 10 digit switch pad for telephones etc.
201. - computer keyboard switches with knobs, pcb or vero mounting
211. - electric clock mains driven, always right time - not cased
216. - stereo pre -amp Mallard EP9001
232. - 12V solenoids, small with plunger
236. - mains transformer 9V 1 amp secondary C core construction
241. - car door speaker (very flat) 61/2' 15 ohm made for Radiomobile
241. - speakers 6" x 4" 4 ohm 5 watt made for Radiomobile
243. - speakers 6" x 4" 16 ohm 5 watt made for Radiomobile
244. - mains motor with gear -box very small, toothed output 1 rpm
245. - standard size pots, 1/2 meg with dp switch
249. - 13A switched socket on double plate with fused spur for water

eater etc.
266. - mains transformers 9V 1/2A secondary split primary so ok also for

15V
267. - mains transformers 15V 1A secondary p.c.b. mounting
291. - ten turns 3 watt pot 1/4 spindle 100 ohm
296. - car cigar lighter socket plugs
298. - 15 amp round pin plugs brown bakelite
300. - mains solenoid with plunger compact type
301. 0 - ceramic magnets Mullard 1" x 3/8 x 5/16
303. - 12 pole 3 way ceramic wave charge switch
304. - stereo amp 2W per channel
305. - tubular dynamic microphone with desk rest
308. - T.V. turret tune (black 8 white T.V.)
310. - oven thermostats
313. - sub miniature micro switches
316. - round pin kettle plug with moulded on lead
453. - 21/41n. 60ohm loudspeakers
454. - 21/4In. Bohm loudspeakers
463. - mains operated relay with 2 sets c/u contacts
464. - packets resin filler/sealer with cures
465. - 5A round 3 pin plugs will fit item 193
466. - 7 segment I.e.d. displays
470. - pc boards for stripping, lots of valuable parts
473. - 5" 4ohm speaker with built in tweeter Radio mobil
480. - 3A double pole magnetic tip, saves repairing fuses
498. - 1000uf 25V axial electrolytic cpacitors

NEW ITEMS
Some of the many descnbed in our current list which you will receive with your
pared

RE -WIRING?
Here's a bargain for you - M.E.M. 3 circuit splitter 45A swath with 3k 15A
revqrable fuses normal cost over £10, but yours for only E5. Our ref 5P100.

AUTO TRANSFORMER BARGAIN
2001N 2301150 encapsulated into a very neat tart. Sae 4k4 x112 appr. Only
C3, plus E2 post. our ref 3P22

HOW ARE YOU GOING TO KEEP
YOUR CHILDREN OUT OF MISCHIEF
THIS SUMMER?
Why not buy them a computer, they can have tun and be earring at the same
time. We have a real bargain the ''Acam Electron" it comes complete with
mains adapter, TV lead. starter cassette and two handbooks The only extra you
reed is a cassette recorder. It's ideal ar all the amity and Dad, while the kids
are not playing their games on it you can even do some of your office work
with it. This computer as its 300 page handbook shows can do most things
that the BBC computer can do but ant only cost you a fraction of the price only
£39.50 plus £2 post.

SOFTWARE
To go with the Acom. El each of 5 for £4.00.
Desk Diary Hopper Chess
Business Games Sphinx Adventure Snapper
Starship Command Arcadians Boxer

9" VDU
Ideal to work with computers or video cameras uses Philips black and white
tube ref M24 306W. Which tube is implosion and X-ray radiation protected.
VDU is brand new and has time bases and EHT circuitry. requires only a 16V
cl.c. supply to set it going It's made up in a lacquered metal frame work out
has open sides so should be cased fit you are handy with a Onll and he you
could make a case out of two of our 61/2 speaker cabinets). The VDU comes
complete with &curt diagram and has been line tested and has our six months
guarantee. Offered at a lot less than some firms are asking for the tube alone
only £16 plus £3 post. We also have some that fatted the line test again brand
new but offered without guarantee at £5 plus £3 post

IONISER KIT
Refresh your home. office, shop, work room. etc with a
negative ION generator. Makes you feel boner and work
harder - a complete mains operated kit which we guarantee
is ten times more powerful than other popular kits. Pnce
includes case and instructions. £9.50 plus £2.00 post.

VENNER TIME

4 Mans operated with 20 amp switch. One on
SWITCH

1,0 and one of/ per 24 hrs. repeats dairy
aulomaticalry correcting for the lengthening
Of shortening day An expensive time switch
but you can haven for only 02.95 without
case. metal case - £2.95, adaptor kit to
convert this into a normal 24hr. time switch
but with the added advantage of up to 12
oroffs per 24hrs. This makes an ideal
controller for the immersion heater. Price of

Guaranteed 12 months. adaptor kit is E2.30.

v

Ex -Electricity Board.

SOUND TO LIGHT UNIT

Mar
Complete kit of parts of a three channel sound to light unit controlling
oven 2000 watts of lighting. Use this at home if you wish but it is plenty
rugged enough for disco work. The unit a housed in an attractive two
tone metal case and has controls for each channel. and a master one.
The audio input and output are by 'a" sockets and three panel mounting
fuse holders provide thyhstor protection. A four pin pug and socket
facilitate ease of connecting lamps. Special price is £04.95 in kit form.

12 volt MOTOR BY SMITHS
Made for use in cars. etc. these are very
powerful end easily reversible. Size 31/2" long
by 3" dia. They have a good length of ir4
spindle -
lilt) hp C3.45
1/8 hp £5.75. 1/6 hp £7.50

25A ELECTRICAL
PROGRAMMER
Learn in your sleep. Have radio. playing and
kettle boiling as you wake - switch on lights to ward
off intruders - have a warm house to come
home to. You can do all these and more. By a
famous maker with 25 amp of ott switch. A
beautiful unit at £2.50

COMPACT FLOPPY DISC DRIVE
For Only £27.50 - VAT & Post Paid

As used in the Amstrad 66443128. the Einstein and other popular
computers. Drives the new standard disc. only 3" but with a capacity of
500k per disc, this is equivalent to the 51/4" disc. Other features are:
1. It has the shugart compatible interlace (34 way edge connector).
2. It is plug compatible with the 51/4" disc, the recording rnethod, data

transfer rate and rotation speed are the same as 51/4
3 Is fitted with long life brushless motor and uses steel band driving for

reliability and assessing at 3rnS
4. Its touch loading mechanism makes easy handling and disc slot

protects against dust.
5. The back of the disc in use can be seen. and up to four drives may

be daisy chained.
We include the operator's manual and other information showing how to
use this with popular computers BBC. Spectrum, Amstrad etc. Brand
new and at only £27.50 including post arid VAT.
Data available separately £2, refundable if you purchase the drive.

J & N BULL ELECTRICAL (T)
250 PORTLAND ROAD, HOVE,
BRIGHTON, SUSSEX BN3 SOT

MAIL ORDER TERMS: Cash, P.O. or cheque with order. Orders under
C20 add £1 service charge. Monthly account orders (min £201 accepted
from schools and pubic companies. Acces & &card orders accepted.
Brighton 0273 7346443. Bulk orders: write for quote.

OVER 400 GIFTS
YOU CAN CHOOSE FROM

There is a total of over 400 packs in our Bakers
dozen range and you become entitled to a large free
gift with each dozen pounds you spend on these
packs. A classified list of these packs and our latest
"News Letter" will be enclosed with your goods, and
you mil automatically receive our next news letter.

£2 POUNDERS*
2P2 - Wall mounting thermostat, high precision with mercury switch

and thermometer
2P3 - Variable and reversible 8-12V psu for model control
2P4 - 24 volt psu with separate channels for stereo made for Mullard

UNILEX
2P6 - 100W mains to 115V auto -transformer with voltage tappngs
2P8 - Mains motor with gear box and variable speed selector. Senes

wound so suitable for further speed control
2P9 - Time and set switch. Boxed, glass fronted and with knobs.

Controls up to 15 amps. Idea to program electric heaters
2P10 - 12 volt 5 amp mains transformer - low volt winding on

separate bobbin and easy to remove to convert to lower
voltages for higher currents

2P12 - Disc or Tape precision motor - has balanced rotor and is
reversible 230V mans operator 1500 rpm

2P14 - Mug Stop kit - when thrown emits piercing swawk
2P15 - Interrupted Beam kit for burglar alarms, counters. etc.
2P17 - 2 rev pr minute mains driven motor with gear box. ideal to

operate mirror ball
2P16- Liquabgas shut off valve mains solenoid operated
2P19 - Disco svntch-motor drives 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 wan 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 resalable mains operated 3 digit
2P27 - Goodman Speaker 6 inch round 8 ohm 12 wan
2P28 - Drill Pump - always useful couples to any make portable drill
2P31 - 4 metres 98 way interconnecting wire easy to stop
2P32 - Hot Wire amp meter - 412 round surface mounting 0-10A - old

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 powerful.

definitely large enough to dnve a rotating aerial or a tumbler tor
polishing stones etc.

2P46 - Our famous dhll control kit complete and with prepared case
2P47 - Telephone hnging unit reduces mains to 50 volts and changes

frequency from 50 hz to 25 hz to give right nnging tone
2P49 - Fire Alarm break glass switch in heavy cast case
2P51 - Stereo Headphone amplifier, with pre -amp
2P55 - Mains motor. extra powerful has 1,2' stack and good length of

tip ndle
2P62 - pair Goodman 15 ohm speakers for Uniax
2P64 - five bladed fan 612" wok mains motor
2P66 - 2inv tangential heater 115v easily convertible for 230V
2P67 - 12v -0-12v 2 amp mains transformer
2P88 - 15v -0-15v 2 amp mains transformer
2P69- 250v -0-250v 60 mA 8 6.3v 5A mains transformer Cr post
2P70 - E.M.I. tape motor two speed and reversible
2P72 - 115v Muffin fan 4 x 4" approx. ex computer
2P75 - 2 hour timer. plugs into 13A socket
2P82 - 9v -0-9v 2 amp mains transformer
2P84 - Modem board with press keys for telephone reckaller
2P85 - 20n -0'20s l2A Mains transformer
2P68 - Sangamo 24 hr time switch 20 amp S H.
2P89 - 120 ran. time switch with knob
2P90 - 90 min. time switch with edgewise engraved controller
2P95- 13A socket on satin chrome plate very superior G.E.C.
2P97 - mains transformer 24v 2A upright mounting
2P98 - 20m 4 core telephone cable, white outer
2P99 - 500 hardened pin type staples for telephone cabin
2P101 -mains transformer 15v 4A upright mounting
2P105 -capillary type thermostat adjustable for air temperatures with

10A Oo switch
2P107 -membrane keyboard, telephone type superior plug in type
2P108 -mains motor with gear box giving ItOrpm
2P109 -5" wide black adhesive pvc tape 33m, add £1 post if not

collecting
2P111 -ITT line output unit
2P112 -6 volt 200MA Voltage regulated PSU for 13 amp socket
2P113 -9 volt 200MA Voltage regulated PSU for 13 amp socket
2P114 -12 volt 200MA Voltage regulated PSU for 13 amp socket
2P116 -FM front end with tuning capacitor and F.M. circuitry
2P118 -30rpm mains motor with gearbox
2P119 -Under carpet switch mat for burglar alarm etc.

LIGHT CHASER KIT Motor dhven 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 E5 ref 5P56.

£5 POUNDERS*
5P1 12 volt 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 light kit complete in case suitable for up to 750 watts.
5P3 Silent sentinel utra sonic transmitter and receive kit, complete
5P6 12V alarm belt with heavy 6" gong, suitable for outside if

protected from direct rainfall. Ex GPO but in perfect order and
guaranteed.

5P15 Uniselector 5 pole 25 way 50 volt coil
5P18 motor driven water pump as fitted to many washing_ machines
5P20 2 kits, matchbox size, surveillance transmIter and FM receiver
5P23 miniature lam, 212" wide) tangential blow heater, 1.2kw
5P24 Varg motor, ex computer. 230v. mains operation 1450rpm. If not

collect add £3 post
5P25 special effects lighting switch. Up to 6 channels of lamps can be

on or off for varying time periods
5P27 cartridge player 12v, has high quality stereo amplifier
5P28 gear pump. mains motor driven with inlet and outlet pipe

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

post
5P34 24v 5A toroidal mains transformer
5P35 modem board from telephone auto dialler, complete with keypad

and all ICs
5P41 5" extractor fan, very quiet runner sh, gntd 12 mths.
5P45 pack of 6 cooker clock switches
5P48 telephone extension bell in black case, ex -GPO
5P50 box of 20 infra red quartz glass enclosed 360w heating elements
5P51 200w auto transformer 230s/ to 115v toroidal
5P52 mains transformer 26y 10A upright mounting, add E2 post
5P54 mains motor with gear box, anal speed 5rpm
5P58 Amstrad stereo tuner FM and LM and S. AM
5P60 DC Muffin type fan 18w to 27v, 3w
5P61 drill pump mounted on frame. cou ed to mains motor
5P62 212kw tangential blow heater, a £1.50 post if not collecting
FP% Fluorescent light box for viewing PCB's or can be used for shop

window sign
ADD £1 POST

TRANSFORMER IN WATERPROOF
METAL CASE
24V SA output. Ideal for garden lighting or to operate pond pump etc.
Case has cable glands for mains in and low voltage output leads. Price
CS plus £1 post. ref 5P88.
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EAST CORNWALL COMPONENTS
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SI s
S 0

BENCH POWER
SUPPLY

ONLY
£7.50
+P&P + VAT
3-8-7.5-9V DC - 400MA

Stabilized power supply with
voltage selector switch.
Redesigned model. Internal
thermal fuse for extra overload
protection. Polarity reversing
switch. Output via lead with 4 way
"spider" plug.

Input voltage' 240Va.c. 50Hz
Output voltage: 3/611.59Vd.c.
Output current' 400mA
Stability 2%
Ripple' 25mV
Dims: 108x 75 x 55mm

MAINS OPERATED CHARGER FOR
ABOVE- UNIT

For a limited period only, while
stocks last, we offer an ex -equipment
Battery Charger for the above units.
Although not new these Chargers are
fully tested and guaranteed.
When originally supplied these Chargers
cost over E300. We offer them at
05.00 each including VAT & postage.

SOLDER: 60% TIN 40". ALLOY

22 Noncorrosive Multi -core Solder
each

10
Reel 64.99

10 eels 63.75 each

V=1171111211-
10 4Ah D sae Ni-Cads
encapsulated in a Black Plastic Case.
Fuse Holder. Gives 12V output
charged. 245 x 75 x 75mm.

EX EQUIPMENT -
FULLY GUARANTEED

Mee E5.99
+ P&P E1.85

TWIN
FLOURESCENT

LAMP 12V

1 5.99 each
10 4.99 each

INTEGRATED
CIRCUITS
Ifl EACH
7090
741

AN2140
AN240P
8776218
CA301AT
CA358
CA8100M
CA3020
CA30155

CA30606
CA31406
HA1308WR
LA442.2
LC7131
LM3249
LM3SONISP
LM380914-1.
LM1011N
LM14589
LM39009
M515131
M51515L
MC1307P
MC1327P
MC1330P
ML2328
ML2378
NE555
SAS5606
SAS5706
SAS580
SAS590
69782260N
SN76227N
SN76533N
STK015
TA7146P
TA7203P
157204P
TA7205AP
TA7222P
TAME.°
TAA811Al2
TAA821AX1
TAD100
TBA1206
S/SB/T/11
TA1208
SA/S0

0.36
0.16
3.110

3.42
1.16
0.80
0.86
1.20
2.10
1.80
0116

038
1.56
3.20
4.90
0.40
0.63
1.30

3.20
1.36
0.10
2.30
3.15
1.08
110
1.80
2.10
2.30
0.20
1.16
1.16in
216
1.30
1.10
1.7S
620
4.80
250
2.10
1.80
2.32
0.60
3.50
3.50
210
0.70
0.10
1.30
1.30

TBA520 1.50
TBA530 1.20
TBA540 1.64
TBA58OC 1.50
TBA810S 1.20
TBA950/2A 3.06
TCA270SA 4.02
TDA1003A 5.50
TDA1006A 2.46
TDA10355 4.50
TDA11705 1.91
TDA 1352A 110
TDA2002 1.80
TDA2020 4.00
TDA2030 1.80
TDA2140 2.90
MA2160 2.50
TDA2522 2.75
MA2530 2.20
TDA2532 2.80
TDA2560 3.20
TL061 0.40
11.071 0.32
11072 0.55
TL087 0.213

UPC575C2 1.46
UPCI350C 4.06
UPC1158H 2.75
UPC1182H 2.75
UPC1208C 1.25
UPC1358C2 3.00

FULL RANGE OF
74LS AND CMOS
DEVICES IN STOCK
- SEE OUR
CATALOGUE

VOLTAGE
REGULATORS

70L05 021
781.08 028
78LI2 0211
78L15 0.28
7805 0.36
7808 0.36
7812 0.36
7815 036
7818 036
7824 016
7905 0.38
7912 038
7915 0.38
7918 0.38
7924 0.38
LM305H 1,48
LM317K 2.40
LM317T 015
LM723 0.68

TRANSItil ORS 1110111 S

Type Price If)
AC127 0.28
AC128
AC128K
AC141
AC141K
AC142
AC142K
AC151
AC152
AC153
AC153K
AC178
AC178K
AC187
AC187K
AC188
AC188K
ACY22
AD142
80143
80149
AD161/182
AD162
AF114
AF115
AF116
AF121
AF124
AF125
AF126
AF127
AF139
AF178
AF239
AF279S
ASY80
ASZ17
AU110
AY102
8400200
BA115
EtA121
05148
BA155
BA157
501050
13131050
881108
SC107
A or 8
BC108
A,B or C
8C109
A.E3 Or C
SC115
BC117

0.30
0.3$
0.58
0.38
0.40
0.38
0.48
0.48
0.60
0.44
0.25
0.32
0.40
0.42
0.24
0.35
1.50
0.51
0.68
0.96
1.20
0.40
0.68
2.10
2.10
0.86
0.70
0.50
0.60
0.50
0.66
1.50
0.86
1.40
5.20
2.00
2.90
4.32
1.03
0.12
0.40
0.16
0.12
0.20
0.32
0.30
0.42
0.10
0.12
0.10
0.14
0.10
0.14
0.16
028

Type Price If)
BC118 0.20
BC119 0.43
BC125 0.14
BC140 048
BC141 0.36
BC142 0.26
BC143 0.36
BC147B 0.16
BC148 0.10
BC148B 0.12
BC149 0.12
BC149C 0.14
BC159 0.14
EVC 0.16
BC160 0.38
BC161 0.30
BC1688 0.25
BC170/A/B/C 0.12
BC17I/A/B 0.10
BC172/B/C 0.12
BC177/EVC 0.24
BC182/A/B/C 0.10
BC182L 0.10
LA LB LC 0.12
BC183/A/B/C 0.10
BC1133L 0.10
LA LB LC 0.12
BC184 0.01
A B CL LC LB 0.10
BC212/A/13/C 0.10
BC212L 0.10
LA LB 010
BC213/41B/C 0.10
BC213L 0.10
LA LB LC 0.10
BC237 1112

BC238 0.12
BC251/A/B 014
BC282 026
AB 0.29
BC301 0.36
BC302 0.38
BC303 0.36
803078 0.16
BC317B 0.15
BC323 0.90
BC327 0.10
BC328 0.10
8C337 0.08
BC338 0.10
BC350A 0.24
8C351 0.16
BC478 0.24
5C516 0.36
8C547 0.08
A ore 0.10
BC440 0.36

YPe
130548
A B or C
BC549
A or B
BC550
A orb
BC557A
BC558A
BCX32
BCY70
BC210
BCZ11
BD124P
BD129
BD130Y
BD131
BD132
BD135
130136
BD137
BD138
BD139
BD140
BD142
BD145
801508
130160
80165
130183
80201
80202
80204
BD222
80225
60232
130234
BD235
00236
BD237
BD410
BD434
50438
1313439
BD441
80507
80520
80587
130707
BDX18
BDX32
8E115
BF117
8E119
13E120
8E125
9E127
BF154
8E157
BF160
8E167
SF177
8E178
13E103

Ice I

0.06
0.10
0.08
010
0.10
0.10
0.10
0.10
0.40
0.34
321
2.60
1.20
0.90
0.68
0.46
0.50
0.26
0.26
0.28
0.30
0.30
0.29
1.60
1.82
0.50
1.58
0.46
0.70
0.52
0.57
0.54
0.60
0.40
0.62
0.30
0.30
036
0.38
0.76
058
0.64
0.85
0.85
1.05
120
0.88
0.80
1.00
1.75
0.32
0.50
0.82
0.38
0.42
0.44
0.14
0.46
0.23
0.32
042
0.36
0.27

ype roe
13E181 0.27
8E182 0,32
BF183 0.32
8F184 0.47
8E185 0.26
BF194A 0.15
13E195 0.12
BF224J 0.20
13E240 0.16
(3E241 0.18
BF244A 0.30
8E257 0.22
8E258 0.26
BF259 0.30
13E262 0.34
BF263 0.38
BF270 0.30
8E271 0.28
8E273 0.22
8F274 0.34
BF294 0.46
8E336 0.40
BF337 0.38
8E338 0.2/
BF355 0.42
BF371 0.27
BF450 0.30
8E467 0.36
8E051 0.36
BER61 0.32
BER90 0.86
8E141 0.68
BFT43 0.38
BFY50 0.32
BFY51 0.32
BFY52 0.32
8E090 0.00
13FY90S 1.34
60100 0.20
60101 0.76
60103 0.60
BR303 2.75
BRY39 0.80
BRY56 0.42
BSX20 0.20
BSY52 0.36
BSY95A 0.21
BT100A/02 0.90
131101/300 2.75
BT101/500 3.25
EIT102/300 3.60
8T106 1.15
8T116 1.20
BTI19 3.30
8T1381600 0.96
BT151/560R 0.90
BTY79/400R 2.80
50104 1.10
BU105 1.40
BU108 1.90
BU124AE 0.98
BU128 1.60

ype rrce
GU133 1.00
BU204 1.60
8U205 1.40
BU206 1.60
BU208A 1.50
BU326S 1.71
BU407 1.40
BUX80 2.90
BUY20 2.75
BUY69A 2.90
BUY6913 1.96
BY100 0.80
BY103 0.50
BY122 0.60
BY126 0,10
SY127 0.08
130133 0.10
BY135 0.35
BY164 0.45
BY179 0.60
BY182 0.50
BY184 0.38
8Y187 0.65
BY189 6.75
80198 0.64
BY199 0.72
SY206 0.14
BY207 0.16
BY210/400 0.21
8Y210/600 0.24
BY2104100 0.22
BY227 028
130228 0.60
130238 016
BYX10 028
BYX36/150 0.40
BYX36/600 0.48
130545/300 0.70
BYX55/600 0.30
BYX71/600 1.60
C106D 1400V/ 0.48
E1222 0.30
E5024
MCRlosis
ME0413
ME5002
MEU21
MJ400
MJ2955
MJ3000
MJE340
MJE520
MJE2955
MJE3055
MPSA05
MPSA12
MPSLO1
MPSUO5
MPSUO6
MR502
MR854
0A91

0.30
1.20
0.70
0.26
0.62
1.46
1.10
1.80
0.60
0.60
1,60
1.40
0.30
0.30
0.34
1.06
120
0.40
0.86
0.14

ype
ORP12
0200813
R20108
R2540
TIP30A
T1P31C
T1P32
TIP33A
T1P34A
TIP41C
TIP42
TIP47
TIP121
TIP2955
TIP3055
11508
TIS90
Y723
Y969
N4001
N4003
N4004
N400&7
N4148
N 5400
N5402
N5405
N5406
95408

292122A
2N2222
292904A
292926G
2N3053
293054
2N3055
293703
2N3773
258337
25C1098
25C1172Y
2SC1173Y
2SC1279
2SC1306
2SC1413A
2AC1449
2SC1507
25C1678
2SC1758
2SC1909
2SC1923
2SC1953
=1957
2SC1969
2SC2028
2SC2029
2SC2091
2SC2098
2SC2122A
2SC2314
2SC2335

ce
0.95
1.40
1.20
2.71
0.35
0.30
0.36
0.75
0.90
036
0.38
0.60
063
0.88
0.85
0.50
0.27
0.92
2.80
0.04
0.05
005
0.07
0.04
0.08
0.12
0.12
0.14
0.18
0.34
0.30
0.48
0.14
0.30
0.80
0.80
0.14
1.90
1.90
0.94
1.70
0.88
0.50
1.80
2.70
0.80
0.60
1.80
0.68
1.45
030
070
0.95
2.80
0.73
2.70
0.70
2.90
3.20
0.80
1.50

CZEM PC92
PC900

106
1.45

Enquiries are Peel. pCC88 0.n
corned for any other PCC89 0.80
valve not listed here. RCC189 0.10

Type Price ID PCF80 Ivo
PCF82 100

4241
4.51 PCF84

1.30
AZ31 0.10

OAF96
2.06 PCF86

1.06 PCF87 0.80

0K96
0.90 PCF200 2.000F96
2:70 pcPC,F201 2.00

0M71 1.26
0188437 0.70 PCF1101 1.10

CV850 155 PCF805
YIP) PCF802 1.10

2.05
00802

CV4015 2.86 PCF806 125
E180F 806 PCF1308 1.116

EABC80 105 PCLB2 1.06

EAF42 1.55 PCL83 2.66
5891 1.35 PCLEPI 1.06
EBC41
EBF80

2.06 PC188 066

ECC81
0.103 PC188

ECC82 0,56 PI3500
1.06 PCL805

ECC83 1.05 PFL200

ECC84 0.16 P133
ECC85 1.00 P136

ECC88 130 P182

ECC189 010 P195

ECFBO 1.25 P1504

ECF132 0.90 P1508

ECF83 1,95 P1519/509
ECH35 3.90 P1802

ECH151 1.46 P081/800 1.15

ECHIM 1.56 PY82 110
ECL85 0.90 P009

1.80 P0500A
0.15

ECL86 2.21
E F80 0.80 91801 0.76
EF88 ;le UABC80 0.90
EF91
E F95

205 UAF42
1.70

1.20

E F183 5.06 UBC41 3.01

5E184 1.05 UBC81 1.58
300 UCC85 0.10

5134 3.30 UCF80 125
2.30 UCH42 218E L38

ELB1 7.00 uCH81 2.06
ELBA 1.06 1.201.82 116
5185 122 11C183 3.30
5188
51509 .;..; UF41 1,30

U F89 216
51519 8.00
EMBO 0.90 0184 1.30

EM84 I .90 won 120
1.88

5051
180 2021
0.95 EATS 1.30

EMS?

E088/87 0.70 6AU6 1.05
Ey 0.80 604 1.05
50500A 2.55 601-185 125
EZ41 2.115 16
E Z8t 0 85 6.150T 2.

00501 1.415
13070 2.06

0232 1,215
6080 2.10

KTNIG.E.C.1 18.00 601), 6.15

0177 6511.50 6X4 1.

018810.8.C.1 11.00 30FL2 1.71
PC88 1.48 30E1.12 1.81

SHARP NIDL-0005 GE ZZ SHARP -0012
0006 SHARP -0013

SONY SLC5/7UB 10-01
SONY SLC6UB IK-02

3.06
3.05
5.16
4.70

AKAI ALL
FERGUSON 3V00/22/16/23/24/31/29/30
HITACHI VT5000E
JVC ALL
NAT/PANASONIC VE and NV FROM
SANYO ALL
SONY SLC 9U8/6/7/9/20/30/40/13000
TOSHIBA ALL

39.50
39.50
37.99
30.44
39.44
46.30
49.96
48.86

mizia Prices pot 10
20mm Gulch Now. 100, 125, 150, 200.250, 315, 400. 500, 530, 800InA. 1. 1.25,
1.8. 2. 2.5, 3, 4. 5. 8.34. 46p. 20vern Tim* Delay. 100, 125. 160, 200mA. 250.
31 . 400. 500. 630. 1130m.A. 110p. 1, 1.25. 1.6, 2, 2.5. 3.15. 4, 5. 8.3A 110p.
Marna 2. 3. 5, 7. 10, 13A 1.00.
CAR FUSES - BritishEuropeen Call 5/1, 14, 10A, 20A. 25A. 30A. 1 -79. 10 -
10p. British/Europeen/Japanese cars 7.5A, 10A. 155, 20A, 30A. 1- 12p, 10 -
too

METAL & VOLTAGE DETECTOR
Use. lo, delect,n0 pipes or catAes n wayls onor to drillino.
Battery operated Inot providedl 28.16

KNIVES - UTILITY complete with 5 blades stored in boitir.56

RETRACTABLE KNIVES complete with 5 spare bl2dee 12.81

oaFtMtal .20
Coax Plugs Plastic .10
Coax Chassis Sockets .12
Coes Lina Sockets 25
Coax Line Connectors 12
Coax Cable 75ohm 1/ Download

18p rn - Et 2.50 100m reel

.18/10
085/10

10/10
22/10
10/10

FULL RANGE OF LABGEAR
AMPURERS & TV ACCESSORIES

FIDELITY CTV 145/CTV140/13/CTV 2022 ALL
SONY HMK3000
SONY KV181OUB Mk.1/KV14000B ALL
SONY KV2212/XV2705/KV2252 ALL

2.16
SONY SLC5UEVSLC8UEVSLC7UB/SLC9UB ALL

1.10 '1IIINialIU8hsc
299too NAT/PANASONIC VDB01

1.16
JVC HR 7700 VDB02

En HITACHI VT 5000E VDB03

616 JVC HR 3360/HR3680 VDB04
SONY SLC7 VDB05LM
JVC HR3300/1-4R3320/FIR33300-103600 VDEl06

2.75 SONY SL8000 VDB07
520 NAT/PANASONIC NVE1600 VDB08
8.86 SONY SLT.7ME VD81

101311
VD812
VO813
VDB14
VD815
SANYO-012
SANYO-013
SHARP -020
SHARP -021
SHARP -023
SHARP -024
SHARP -025

SONY SLT-9ME
TOSHIBA V5470
TOSHIBA V5475
TOSHIBA V8600
NAT/PANASONIC NV300
SANYO 5600
SANYO 9300
SHARP VC381
SHARP C8300
SHARP VC7300
SHARP VC9300
SHARP VC9700

2.75
2.46
8.16
5.86

11030210010=1111:=M1
LoW 160 to 10M 1E12 Rangel 2p melt 110/10. 750/100
12W 202 to 10M (E24 Rangel 2p each. 159/10. 719/100
1W 100 to 2M2 1E12 Rangel Op each. 40p/10 3.00/100
2W 10I3 to 2M2 1E6 Rangel 1p each 609/10. 5.00/100

10.501-133=2211111111111=111-
062.
40

1.50
4.15
3.75
4.16
6.75
1.56
.99

.n
1.48
1.64
4.50
2.06
2.06
2.40
3.15
633
5.66
3.30
216

1,4W peck 10 each value E12- 100 to 1M 810 pieces 4.50
1/4W pack 5 each value E12 - 100 to IPA 305 pieces 2.96
1/2w peck 10 each value 512 -20210 2M2 730 pieces 775
12W pack 5 each value El) - 202 to 2M2 365 pieces 4.70
1W peck 5 aeon value 612 - 282 to 1M 353 P.m 13.75
2W peck 5 each value ES - 1DR to 2M2 317 pieces 21.75

11111=1111Z1=11111111 --
2.5W - 0.22 to 2700 - Available in preferred value. 026
4W - IRO to 10K - Available in preferred values 024
7W - 0.47R to 22K - Available in preferred values 0211
11W - IRO to 220 - Aveileble in preferred values 0.30
17W -100 to 22K - Available in preferred values 038

Boons
DATA VOLUME 1 - Trans. data & drawings
5 -BUY 0.16
DATA VOLUME 2 - a. above C -Z
DATA VOLUME 3 - 2N-2616735
DATA VOLUME 4 - 2SA & on
DIODES VOLUME 1
DIODES VOLUME 2

Both Volumes
I.C. CMOS
I.C. TTL
I.C. UN VOLUME
I.C. UN VOLUME 2

Both volumes
THYRISTORS A to Z
TRANSISTORS A to Z
TRANSISTORS 29.39

Both volumes

EAST CORNWALL
119 HIGH STREET
WEM
SHROPSHIRE SY4

110.76
11020
113.60
£10.75
810.16
22040
13186
17.141
ESN
18.11

113.00
110.46
15.40
25.130

110.00

e011 I II
MAINS
CARII

02nen I1A1 IA
metre. 11.16

075rnm 1681 30
metres 226

COMPONENTS

5TT TEL: 0939 32689
TELEX 35565

%1 111 1 511 11

( (In
( A1111

S,ngle elrnnt 6
metres
Blue 1.75
Twit 50rorn
metro Slick 22/
I -Cori 60eern tl
me.. Slick 12

THORN 850850 100+300+100+16/300V
1500 150.150+ 100303V
3000 1000433V
3500 176.400V+100.100350V
8000 400/350V

800043500 250002500/63V
8000 700260V

I 001170V
9000 400400V

Timer Amp 470025V
DECCA 10/30 400+400350V

1700 200+200+4001350V
GEC 2047 2048 2063 2084 2104

200,200.150.50100V
600/250V

ITT/KB 200+200.75.25150V
220400V 3 tag

PHILIPS GO 800100V 2 lag
GB 09 800/250V

611 470/250V
09 2200930

EKC01911 2000300/350V
Sane. 000/300V

RANK 300+300300V
A823 2500+2500/300

220/400V
805I300V

FULL RANGE IN CATALOGUE

5.50
140
0.90
3.00
168
2.25
2.50
0.90
3.50
115
3.70
4.90

2.10
2.40
3.00
2.10
2.50
140
110
1.35
450
150
375
115
/20
110

III PI ACI Mf NT IV MAINS DROPPERS
Dacca
GEC 2018
Pndips 08
Philips GO
Philips 70
Philips 300
RRI A640

58 + 167 + 100 ' 90 . 2K5
100 + 150 0 190  700 ' 63R 1888
2.2R + 68R
- 47R - 15W

118R + 1480 (with link)
250R + 140 + 156R SOW

RRI A818 302R + 70R  82R
Thorn 1500 350R  200 n 148R n 1.51( n 317R
Thorn 3000/3500 OR n IR . 1000 Fused
Thorn 8600 1K5  40R  50R

Pl. Many More. Please enquire.

1.75
1.15
1.00
0.48
0 ea
1.35
1.05
0.78
1.34
1.05
1.28

,orroti3ncr,7 Sisson ciorom,plets

ietate *9051 72.50

XS25 W Iron 1X/complete
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COVER PHOTO
Our cover photo this month shows a
logic probe and pulser being used in
the investigation of a problem with a
syscon panel in a Fisher VCR. The
probe and pulser are the Thandar TP1
and TP2 respectively. They are avail-
able from B.K. Electronics of Southend-
on-Sea - see advertisement elsewhere
in this issue.

CORRECTIONS
Our apologies for mislettering Fig.
38(a) on page 613 last month. DO, D1,
D3, D4 should have been shown as DO,
D1, D2, D3.

It would appear that the source and
gate two leadout connections were
shown reversed in Fig. 1, page 384 of
the April issue. We are investigating
this: the BF960 and BF961 appear to
have different encapsulations.

7.'11D[EDIN
End of an Era
We tend to think of Ferguson as a major TV manufacturer. It has, after all, been the
largest supplier of TV sets to the UK market for many years. But today TV manufacture
has to be considered in a global context, and looked at in this respect Ferguson no
longer appears as a major force. Thorn EMI's decision to sell its Ferguson manufactur-
ing subsidiary to the French Thomson group is probably the right one, though it's
nevertheless sad that such an established and respected manufacturer should pass from
UK control. Under its new owners Ferguson will be part of a group producing over
three million sets a year. This is still well below the annual colour TV receiver output of
the two world giants in the industry, Philips and Matsushita, but it does place the group
amongst the ranks of major manufacturers such as Sony, Hitachi and Toshiba.

Last year Ferguson produced some 680,000 TV receivers. Output is at present running
at a rate in excess of one million a year. But only a small proportion of this is exported -
some ten per cent. Ferguson designs, the famous TX series, are technically excellent and
economical to produce. Thorn has invested over £30m during the last two years in
modernising the Ferguson plants, but this still hasn't added up to profitability. Ferguson
had a bad year in 1984-5 when it made a loss of £25m. The following year saw a return to
a small profit but recently, following further price cutting in the UK TV market, it has
slid back into losses. Thorn must have wondered when and if it was ever likely to see any
profit in consumer electronics manufacturing. It was faced with the need for further
Investment to increase production capacity but came to the conclusion that it could
deploy the resources available to it more profitably elsewhere. One can understand the
hard decision that faced Thorn. It nevertheless seems to have been taken fairly hastily,
and came as a surprise to the industry. Thorn made an approach to Thomson in the
belief that Ferguson should be part of a major European consumer electronics group. It
had been forging closer links with Thomson in recent years. The situation was expressed
by Thorn director Dr. Jim Maxmin in the following words: "during the last year we
came to understand that however efficient we became, if we didn't have overseas
markets would couldn't compete".

The merger still leaves the group dependent mainly on the European market, which is
a saturated one relying largely on replacement and first-time homemaker sales and
rentals. One can't help speculating on whether a merger with JVC, with whom Ferguson
also has close ties - the Gosport plant is now producing a JVC designed chassis to meet
JVC's European sales requirements - would not have been more appropriate. Maybe
Thorn feared the political row that might have ensued, and maybe it felt that Ferguson
would retain a greater degree of independence in linking up with Thomson. Whatever
the reason, the decision is still a curious one. Thomson may be big, but has not been all
that successful in the past in the consumer electronics field. The state-owned company
has relied on considerable government support in modernising its operations. It's now on
the government's privatisation list. Will it find fund raising all that easy once in the
private sector? Seen in this light the link with Ferguson is certainly a favourable
development.

The departure of Ferguson from UK control leaves very little of the industry in UK
hands, though the UK remains a substantial base for TV manufacture. Matsushita
(Panasonic), Sony, Mitsubishi, Hitachi, Toshiba, Sanyo and Tatung all operate plants in
the UK. Only Fidelity, whose output has in recent times increased to over 250,000 sets a
year, remains in UK ownership, though Fidelity's parent company has made no secret of
its hope of hiving off Fidelity as part of a joint venture.

The sad thing in all this is how much design and research capacity, if any, will iemain
in the UK? Just over a year after celebrating the start of TV broadcasting in the UK fifty
years ago we suddenly find ourselves with an industry almost entirely in foreign hands.
It's a long time since design teams in thirty or so companies were working on TV. But
design has for many years been moving from the setmaker to the component
manufacturer. Even thirty years ago Mullard was supplying valves along with the circuit
designs for their use, and setmakers were adapting these to suit their purposes. Mullard
and others extended this to the production of complete receiver designs which formed
the basis of what many setmakers went on to manufacture. Ferguson at least maintained
a healthy independence throughout, with individualistic designs and a philosophy of
looking and planning well ahead. But as more and more circuitry disappeared into a
handful of chips setmakers' research and development work became more and more a
matter of checking on component parameters, compatibility and long-term reliability.
This is vital work of course, but it's not like starting on a TV chassis from scratch!

In retrospect, one should have seen the end of TV as a major indigenous UK industry
long ago. In the immediate post-war era the UK was isolated by its unique 405 -line
system. No one else was interested in producing 405 -line sets and UK manufacturers
were reluctant to develop sets for other standards. The collapse started with the use of a
common European standard (with minor variants). When the Japanese started to enter
the TV field they thought in terms of world-wide markets. This meant designs that with
little alteration could be sold anywhere, and guaranteed out of the carton reliability. UK
manufacturers subsequently achieved similar standards of performance and reliability,
but by that time the Japanese had come to dominate the international market for TV
equipment.
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Long-distance
Television

Roger Bonney

The month of May proved to be a spectacular one for
Sporadic E reception. Signals were received from most of
Europe and there were several exotics from Africa.
Tropospheric reception was encouraging, with several
periods of enhanced propagation in Bands I, III and at
u.h.f. The SpE log for the month, particularly from the
third week onwards, resembles a Band I station list for
Europe!

6/6/87 TVE (Spain) ch. E3.
7/5/87 ARD (West Germany) E2, 3; 'TVP (Poland) R2; CST

(Czechoslovakia) R2; TSS (USSR) R2.
8/5/87 TVE E2, 3, 4; +PTT (Switzerland) E2, 3; NRK (Nor-

way) E2, 3, 4; SR (Sweden) E2; NTV Sokoto (Nigeria)
E3.

9/5/87 TSS R1, 2; MTV (Hungary) RI, 2; TVR (Rumania) R2;
TVP RI.; ARD E2; JRT (Yugoslavia) E3, 4; 'I'VE E2,
3, 4; RTP (Portugal) E2, 3.

10/5/87 NRK E2.
14/5/87 TVE E3.
16/5/87 TVE E3.
17/5/87 TVE E2, 3; RTP E2, 3; RAI (Italy) IA, B; RETE A

(Italy) E3; JRT E3, 4; ARD E2; CST R2; MTV 121;
+PTT E3.

18/5/87 TVE E2, 3, 4; TVE-2 E2; RTP E2, 3; RAI IA; JRT E3;
ARD E2; MTV R1; TVP R1, 2; TSS Ill, 2, 3; CST R1;
RUV (Iceland) E4; Canal Plus (France) L3; RTT

E4; Arabic "wailing" E3, unidentified; DR
(Denmark) E3.

19/5/87 TVE E2, 3; TVE-2 E2; RTP R3; RAI IA, B; CST RI;
JRT E3; TSS R1; ORF (Austria) E3; YLE (Finland)
E3, 4; RUV E4.

20/5/87 TVR R2; JRT E3, 4; CST Ill; TVP 121; RAI IA; TVA
Canale A (Italy) E3; TSS R1, 2; NRK E2, 3, 4; SR E2,
3; JTV (Jordan) E3.

21/5/87 TSS R2.
22/5/87 TVE E2, 3; RTP E3; NRK E2; CST R2; TSS RI, 2.
23/5/87 TVE E2, 3; TVE-2 E2; RTP E2, 3; RAI IA, B; MTV

RI, 2; NRK E2, 3; TVR R2; ARD E2, 3; JRT E3, 4;
TSS Ill, 2; RUV E4; RTT E4; RTM (Morocco) E4 -
seen as floater over WIT at 1600-1700BST!

24/5/87 RUV E4.
25/5/87 TVE E2, 3, 4; TVE-2 E2; RTP E2, 3; RAI IA, B;

+PTT E2; Canal Plus L3.
26/5/87 TVE E3; NRK E3; DFF (East Germany) E4.
27/5/87 TVE E2, 3, 4; TSS RI; RTP E3.
28/5/87 TVE E2, 3, 4; TVE-2 E2; RAI IA, B; ORF E2a, 4;

JRT E3, 4; MTV RI, 2; TVE R2; ARD E4; CST RI, 2;
DFF E4; Canal + L3; SR E2, 3, 4; NRK E2, 3; RUV
E4; YLE E3; NCT (Italy) IA. Arab Band II f.m.
stations were also noted. There was blanket SpE
throughout Band I with m.u.f.s reaching 150MHz.

29/5/87 TVE E2, 3, 4; RTP E3; RAI IA; ORF E2a; JRT E3, 4;
TVR R2; TVP Ill; CST R1, 2; TSS 121, 2, 3, 4, 5; DFF
E4; NRK E2, 3, 4; SR E2, 3, 4; RUV E4; DR E31;
RTB-F Belgium from Liege on ch.E3 was noted via very
short skip SpE at Torpoint, East Cornwall. Blanket SpE
was experienced during part of the day.

30/5/87 TVE-2 E2; TVE E3, 4.
31/5/87 TVE E2, 3, 4; RAI IA.

1/6/87 NRK E2; TSS R2.

An excellent period then, made more interesting by the
evidence of ch. E4 outlets in Morocco and Tunisia. NTV

Sokoto ch. E3 was logged in Hastings and St. Leonards on
May 8th, with programmes from 1945-2030 BST preceded
by the test pattern and opening routine. TVE had been in
at the same time. Poland TVP-1 was seen using an
electronic test pattern not unlike the Channel 4 one, with
the identification "TVP-1" across the bottom. Signals
were received from several Italian "free" stations during
the month, including RETE A on ch. E3 (not IA) and
TVA on ch. E3 (though the caption indicated ch. IA!).
Spanish TVE-2 signals were received in chs. E3 and 4.
This turned out to be material from the TVE-2 centre in
Madrid being carried over the TVE-1 network - so take
care! NOS (Holland) has on occasion been seen transmit-
ting BRT (Belgium) programmes: at such times the
identification "BRT" is present at the top left-hand cor-
ner. The Russian 0167 electronic pattern has been seen on
ch. R1 with the identification "NTR" - any ideas? An-
other query comes from Bill Cotterill who noted the
caption "T.S. TELSUR" on ch. E4 soon after receiving
RUV on this channel. Help needed in identifying this!

There was tropospheric propagation over the period
May 7 -9th when many W. German, Belgian, Dutch and
French Band III/u.h.f. stations, also RTL (Luxembourg),
were received over much of central/south England. More
productive of signals was the spell during the 22nd -26th,
particularly in the east/north of England and Scotland,
again with signals from W. Germany, Belgium, Holland
and Luxembourg, plus DR (Denmark) and Scandinavia.
NRK chs. E3 and 4 were received in Aberdeen on the
22nd but later in the period reception shifted more to the
south. Ray Davies had an interesting catch when he
received the Dutch pirate "Orion TV Kanal 34", i.e. ch.
E34. The signal came from Alkmaar and consisted of
captions and a film. Time was 1950-2200 BST. We're
checking on power output etc. since this is the most
distant report so far of such a pirate station.

My thanks to the following for reports on their recep-
tion: lain Menzies (Aberdeen), Bill Cotterill (Tipton),
Roger Fussell (Torpoint), Simon Hamer (Powys), Tim
Anderson (St. Leonards), Dave Shirley (Hastings), Cyril
Willis (Norfolk), David Martin (Poole) and David
Philpott (Polperro).

A letter arrived from Hugh Cocks during the month
reporting on his reception in Portugal. He mentions that
on most days Ghana ch. E2 is received from 1845-2000
BST. A FUBK type colour pattern is now being used
instead of a grey -scale pattern. Programmes start at 1900
weekdays, earlier at the weekends. On April 17th Hngh
logged a System M (525 lines) signal on ch. A2, with
vas on the nominal 55.24MHz carrier. There was good
picture quality but no sound. Reception was from the
south west, suspected as being from south/central
America.

News Items
France: A ch. E53 transmitter carries PIT Telecom -1
downlink material during the early mornings - its test
pattern has the identification "Paris Poncelet". The direc-
tion suggests location in N.E. France in the approximate
area of Dunkirk. Apparently the transmitter carries the
M6 service later in the day.
East Germany: It has been announced that the Cottbus
ch. E4 transmitter, which carries the DFF-1 service, is to
be closed down and the v.h.f. mast demolished. DFF-1
will be moved to ch. E53 along with DFF-2 on ch. E23 -
e.r.p. 1,000kW in each case.
Denmark: The TV -2 transmitter network is to be as
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follows: Thisted ch. 28, Aalborg ch. 35, Lolland ch. 52,
Fyn ch. 22, Kobenhavn ch. 53, Svendborg ch. 32,
Sydsjaelland ch. 50, Aarhus ch. 26, Kalundborg ch. 48,
Sonderjylland ch. 27, Vendsyssel ch. 37, Sydvestjylland
ch. 33, Vejle ch. 30, Vestjylland ch. 40, Viborg ch. 54. No
powers have so far been announced.
Holland: Gosta van der Linden noted two -channel sound
from Lopik-2 recently on ch. E27, with Radio -1 left and
Radio -5 right. Tests are due soon from Lipik-3 on ch.
E30.
Poland: A transmitter has been commissioned to carry the
Czechoslovakian CST -1 service in Warsaw on ch. R51
(e.r.p. 20kW).
Satellite TV: A treaty on the W. German DBS services
has been signed in Bonn. Of the four channels one will be
operated by ARD, another by ZDF and the other two
will be run by private companies. The three beams will
cover the country as follows: north beam Lower Saxony,
Bremen, Hamburg and Schleswig Holstein; west beam
Hessen, North Rhine-Westphalia; south beam Baden-
Wurttemburg and Bavaria. The north beam will cover
West Berlin.

The MTV -Europe pop music service via the 27.5°W
Intelsat bird should start this month, using a full east spot
transponder. The BT -SRS horse racing service from this
satellite is now scrambled using BMAC.

It's likely that a second Astra satellite will be launched
some eighteen months after the first, into an adjacent
orbital spot, thus providing a total of 32 channels from this
direction.

Aerial Update
Details of an East European aerial with helical wound

elements were included in this column last month. It had a
seemingly very high gain considering the bandwidth and
the compact size of the array. Igor Hajek, who is well
versed in East European languages, has since looked
through the original material. He comments that the
initial article on the aerial was actually written in Bulgar-
ian and published in a Bulgarian hobbyist magazine. It
was subsequently edited and published in a Russian
magazine. It created considerable interest and both maga-
zines followed up with material answering readers' ques-
tions. The aerial covers 48.5-230MHz with a gain of 10dB
over the entire bandwidth. Its design is based on "spiral -
dielectric vibrators", the construction using glass/plexi for
the elements, boom etc. Suggestions for alternative ma-
terial include glass textolite/vinidur.

Tests of the Les Wallen short base aerials for SpE
reception in Band I continue. Some remarkable results
were noted during the recent good SpE periods. A
previously mentioned source of interference at 49MHz
(the Golden Eagle baby alarm), which is about half a mile
from my location, is strongly received by the 27MHz
aerial. Output from the 49MHz aerial is 8-10dB down in
comparison. With short/medium hop Band I SpE signals
the 49MHz aerial produces noticeably greater output than
the 27MHz version. This was rather unexpected. The
shorter skip (i.e. from a distance of 500-800 miles) signals
tend to suffer greater polarisation shift than those from
farther afield. With shorter skip signals the vertical aerials
provide better results than a standard four -element, full-
size horizontal Band I Yagi array. With more distant SpE
signals, such as those from the USSR, the Yagi array gave
the best results. Both the vertical aerials had poor perfor-
mance with such long hop signals.

The response of the 27MHz aerial is substantially level
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Access

with respect to ground but the response of the 49MHz
aerial increases with signals coming from an upwards
direction, i.e. it favours short -skip SpE signals that arrive
from a steeper angle. This observation is confirmed by the
previously mentioned fact that the 49MHz aerial had
poorer response to the local interference signal. A hori-
zontal "dipole" consisting of two 27MHz aerials with
signal combining via a low -loss transformer is being
constructed and will be mounted at about 40ft, adjacent to
the vertical aerials, to assess its performance with more
distant signals. The 19in. 49MHz Les Wallen paging aerial
certainly gave encouraging results during the recent good
SpE conditions. Experiments with these aerials continue.

6m Amateur Band
From June 1st both Class A and Class B radio amateur

licence holders are allowed full-time use of the 50MHz
amateur band, using all modes of transmission. There is a
suggestion that higher output powers may subsequently
be allowed. 50-51MHz is for primary users and 51-52MHz
for secondary users, i.e. sole and shared use respectively.
The 70-70.5MHz band has also been allocated to amateur
use, for secondary users. The e.r.p. output at 50MHz
must not exceed 14dBW carrier and 20dBW sideband,
taking into account aerial gain and feeder losses. Most
important is that interference is not caused to other
countries' services. Mobile operation is not permitted and
the aerial height must not exceed 20m a.g.l. The aerials
must be horizontal.

Several European countries now allow a restricted form
of 50MHz amateur radio operation on an experimental
basis, namely Gibraltar, Greenland, Eire, Portugal, Nor-
way, Iceland and Spain. Countries considering 50MHz
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Mount close
to diodes (bl P6991

Fig. 1: (a) Traditional Band I notch filter. L consists of 11
turns of 24-28g enamelled wire on a 1/4in. former, wound
over3/4in. and tapped at 5, 6 and 7 turns, with dust core. The
potentiometer is a subminiature preset and the trimmer a
miniature type. (b) Varicap tuned version.

In

Out

Fig. 2: Simpler notch filter using a ferrite toroid (Cirkit type
T50-12). L consists of 11 turns of 24-28g enamelled wire
tapped at turn 5-5. C is 3-30pF.

amateur operation include Cyprus, W. Germany, Malta
and Yugoslavia. The 50MHz band is extensively used for
amateur radio operation in other parts of the world - the
allocation in the USA is 50-54MHz.

There is naturally great interest in amateur radio circles,
.since given appropriate SpE/F2 conditions and the much
narrower bandwidths than those used for TV very distant
weak signals can be resolved - long before a TV-DXer
could resolve even a vague image from the same area on
an adjacent channel. So it's likely that the UK 50MHz
band will become very active during the SpE season. With
the considerable radio amateur population in the UK and
the congestion in the 144MHz band it's quite likely that
many Class B operators will move to 50MHz.

Up to the end of May 50MHz amateur operation has
not given TV-DXers too many problems, but from now
on we must expect interference in chs. E2, R1 and IA.
Since amateur radio operation is restricted to horizontal
polarisation a useful reduction in such interference should
be achieved by using a vertical aerial system. This will also
improve short/medium distance SpE reception due to the
polarisation shifts that occur. Use of a narrow i.f.
bandwidth within the TV receiver, a technique long
advocated in this column for weak signal reception,
should also help to minimise interference.

We don't at present have a design for a suitable
bandstop filter, and it's unlikely that one could be de-
signed with a notch at 50MHz while still allowing recep-
tion of the ch. R1 carrier at 49-75MHz. Sharp attenuation
over the 50-52MHz band with a steeply sided characteris-
tic and nominal loss outside the band would be a remark-
able filter indeed! Since the 50-50.1MHz part of the band
is for beacon use only, with s.s.b. activity starting at
50.1MHz upwards, I feel that a short-term solution would
be to use a notch filter tuned to approximately 50-4MHz.
This should give reasonable attenuation over the 50.1-
50-7MHz segment. An alternative would be a varicap
tuned notch filter with switched positions for various parts
of the band so that notches can be selected to minimise
the problem when interference occurs. An alternative

would be a fine-tune carbon potentiometer to sweep
across the 2MHz segment.

The notch filter circuits in Figs. 1 and 2 have been
shown before but are included this time in view of the
problems that are now likely to confront us. They are
simple but effective designs. Both cover Band I and with
the values given provide a notch depth of 24dB. The
design shown in Fig. 1(a) is a bit more complicated: the
windings should be held in place with glue or varnish. The
filter is tuned with the core, the preset potentiometer
peaks the notch and enables an extremely sharp char-
acteristic to be achieved in conjunction with the tuning
capacitor. Varicap diodes can be used in place of the
latter, as shown in Fig. 1(b). Fig. 2 shows a simpler filter
using a toroid that's available from Cirkit.

An alternative filter might consist of a stub tuned to say
51MHz. This would remove much of the band, providing
attenuation of around 25dB. Either an open -circuit quar-
ter -wave or short-circuit half-wavo stub can be used.
Experiments alorig these lines are being conducted and I'll
report back in due course. Meanwhile if any other TV-
DXers would care to comment on the problem or provide
suggestions for filters we'd like to hear from them.

Two -channel Sound
Stereo sound transmissions are now an established part

of the W. German TV network and NOS (Holland) is
carrying out experimental transmissions. Japan started
two -channel sound transmissions, using an f.m./f.m. audio
multiplex system, in 1978 - there's a main and a
subchannel and a further control signal to denote either
stereo or twin mono channels, the latter for bilingual
programming for example. The W. German two -channel
system started in the summer of 1981, using the standard
5.5MHz carrier (relative to the vision carrier) and a
second carrier at 5-742MHz. The system developed by the
BBC and accepted for UK terrestrial use has a second
digitally -modulated carrier at 6-55MHz. This is in addition
to the standard 6MHz f.m. sound carrier of course. The
second carrier can provide sufficient information for either
stereo or two -channel (e.g. bilingual) sound. The USA
uses another system, a single sound carrier with pilot tone
insertion of stereo or second channel information. The
MAC system to be used for DBS TV broadcasting allows
for two (or more) sound channels in yet other ways.

The BBC has been transmitting stereo sound on a test
basis for some time. Unfortunately no circuit details that
would allow a decoder to be built have been released. If
any reader has a circuit or other information that would
enable a decoder to be designed and built we'd naturally
like to hear from him/her! When they become available
commercial designs will doubtless use special-purpose
chips.

For diposal
A reader in the Bournemouth area has several items for

disposal to good homes. Apart from a Heathkit
wobbulator, factory aligned and new for £25, the rest are
free. There are two 19in. Ultra 800 series chassis 405/625 -
line TV sets, one modified for DX use; various Thorn 850
chassis spares; a Philips G6 chassis with valved line output
stage and another with a tripler; a 22in. Bush set with the
A823 chassis, varicap tuner version, with various spares;
Television magazines from 1967-1986; and a car cartridge
player plus two speakers. Items will have to be collected.
If interested, write in with s.a.e. and we'll pass this on to
the reader.
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BUY DIRECT

TOP QUALITY
EX -RENTAL TV'S & DEOS

:Panasonic JVC

HITACHI SONY
TOSHIBA PHILIPS AVAILABLE

VHS

SUPERB
CHOICE

OF
ELECTRONIC

DIRECT TO TRADE PRICES
NATIONAL TRADE NETWORK
 478-486 OLD KENT ROAD, LONDON SE1 TEL: (01) 232 0547
 247-249 HIGH ROAD, TOTTENHAM N15 TEL: (01) 809 4866
 221-225 WALTON ROAD, LIVERPOOL L4 4AJ TEL: (051) 207 1138
 426A HELEN STREET, GOVAN, GLASGOW TEL: (041) 445 6566
 618 GREAT HORTON ROAD, BRADFORD TEL: (0274) 502881

WI
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SP C A 0
S ON

PHILIPS YEARS AHEAD
THE CREDIT CARD CALCULATOR

SOLAR POWERED £3.75
NEW PHILIPS SBC 1833 Solar & Battery Powered Calculator £8.00

RECEIVER KI Tex Front Ponds with I.C.s (SAA3027P5AB301311104483281
£8.00

GEC 1060 Series Automatic Telephone Answering Machine. Ex Demo 115

GII 1110K Pots on Pond & Lead for 6 Push Button Unit
£2.00

14.30 Mains Switch remote 11.60

K35 Mains Switch remote
75p

K35 Aerial Socket and Plug in Lead to Tuner
11.50

KT3-K30 Slider Pols 4.7ku 47ku 2" molt

HI-FI MICROPHONE N8501 Philip
10.00

G8 ICNER V CAP on Pond
£3.50

G8 SPEAKER
75p

9,000 SPEAKER
11.00

THORN 9000 Sound OP Panel
1.30p

I. OAGE Froacs Pots. Fits Pye. GEC. ITT. Darn 7" ONE 1.0 K35 Decoder
17.00

G8 Power Supply Panel
f4.00
f..5 00

THICK FILM, Hitachi R&32 4A
£2.00

EX DECCA 811-100 Decoder
EX DECCA 80.100 Frame

OM
THORN 80004150041800 Deader

£6.00
K30 IF/K3.5 IF

12.00

THICK FILM, Hitachi Frame
1.5.00

GLASS BEADS Diodes 2110vil.2A
25 for 11.00

THORN Lopt 8500-8800
Gm

GII IF Pond
I8.00

GII Decoder Panel
gum

VIDEO HEADS JVC 31LSS
120

NEW and Model PS3B Mamas Equivalent to Sony BSR MR and 011/R4111R and RSV3B £20.00

G11 611 Condenser 470250V ITT
ELM

G9 Power Panel
13.50

G8 Line Panel
112 00

G8 6 Push Button
£9.00

G8 Tramductor
11.25

TX9 THORN Tuner Panel with ICS Pots
1.3.00

N.E.C. Light Emitting Diodes
20p

BV223 Replacement
30p

THORN CHASSIS 1600 41700 Series Mono
11000

THORN 1600 Rec. & Anode Cap
50p

KT3-K30 Slider Pots 4.7k
SIM fur 10

KTO-KT3-K30 Handset Replaci:ment
11E00

HT520 METER 20,000 Fuse Diode Protector Logic Test Facility
115 90 ET -614 UHF V (Al' Tuner

(2.09

K35 20 Turn Pots
6o each

9000 SERIES Decoder 01 929 014 080 Thorn
moo

HITACHI & GEC 2115 Pots
20 for (1.00

I. tTEST VIDEO
I -or Latest Philips. GEC. Pye and Hitachi. Front pond with memory chip and push button and pots and

LED's.
£6.00 NE".

KT3 K30 Sneaker
30p

Kli_So1/0 OP RIOS! KM in
13.00

21(AX GEC LOFT Panel with Split Diode
14.00

LOFT Siili Diode 2432871 11.°°
RANK 120 Fouces Pot

75p

RANK 718 Firms Pot
El 00

26' LOPE Split Diode 24323(11
DLOO

IN' LOFTS plit Diode 2433481
Ex Panel Split Diodes 2432871/2432901

0

Split Diode 2433752
T703A LOFT Transformer Rank with Focus Pots and Diode LIM

K35 12 wav Push Button Unit
11.50

K35 Lo.P.T. Split Diode
16.00

RANK T20 Front Panel
(6.00

Gli 6 Button 1. no. New TUX
(9.00

6 off LED DLSPLAYS. Mixed
£1.00

HAND SET TESTER, Infra Red
L8.00

PHILIPS SBC 471 2 WON Stereo Headphone with Volume Controls
117.00

HITACHI Maim Switch
504 AERIAL SPLITTER with filter

11.00

HITACHI AE Socket
30p_ DYNAMIC STEREO HEADPHONE EM 6146

£10.00

PHILIPS LNI DIRECTIONAL DInamic Microphone
£10.00

-I CONDENSER Mail Leads 450 A/C 12111 DC
op

20 TURN POTS with Band Switch
Ott

MAINS TRANSFORMER 240v in/20vilhe
£1.00

POSH DITTOS Mains Switch with Screw Mk, Fixing
4 lor (1

GREEN FLAT, NEC. LED's
3p each lull for 12

PYE 713 Line Irons
14.50

15V1115V I Amp Print Type f1
12+12V 2.8VA Print 1-81-

75p

8+8V 1 Amp Print
75p

PIK 731 Line Trans
£3.50

800 DIODES at 3 arms. Gt.., Beads
no each. 20 for LIAO

HITACHI 6 x 4 -141 Speaker
50p

ETS% UHF V/CAP Tuner. small
£2.50

FIDELITY Panels with I.C.
El.%

FIDELITY LOFT Split Diode AT21/7680
/3 00

GII 5 Touch Unit with Cable Form. (Drew Unit) Replacement £12.00

KT3 Line Output Transformer
15.00

9000 THORN Front Panel with POT& Push Buttons (4.00

AT X176/811
1500 THORN 8500 lime BOW

O.%

ITT CVC20 to 45 PANELS Send for list ISM each 7 SEG DISPLAYS 4 Bank Disolays z-60421-
SOp

PHILIPS KT3-KT.35 PANELS Send for list
L5.00 each SPLIT DIODE FBSI245AR

(5.00

MULLARD TELeTEX DECODER Type VM6I03
moo PHILIPS KT.) 4127 W.W. Resistor

IS for 11.00

LINE. TRANSFORMER Philips TX 12" and ir Portable 112.00
131:508D

,0 (1.00 each

WANDER PHONES Ke, Pad and !land Set No Caw. L2.00

2432211

2432301 SPLIT -DIODE
2432461

2432491 £6 EACH
2432871
2432981

2433212
2433581

2433751 L.O.PT
2411452 TX1011 THORN

33651
36072 1.0P.T
36362

.,63:, SPLIT DIODE
36482

36761 PHILIPS
36831

36832

36433 £5 EACH

AT20.36411
AT204101 I

AT2055
A12076/35
A12076/38 £1 0
AT2076/51
A12076/55 EACH
A12076/71T
AT2000/15
RCO ST CT3325
OTANI

S NDZ COMPONENTS
63 BISHOPSTEIGNTON, SHOEBURYNESS, ESSEX SS3 8AF.

SAME DAY SERVICE

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

Add 15% VAT, then £1 Postage. Add Postage for Overseas.
Callers: To shop at

212 LONDON ROAD,

SOUTHEND. Tel. 0702-332992
Open 9-1/2.30-6. GVMT + school orders accepted on official headings.

Add 10% handling charge.
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The 8mm Video System
Part 5

Because, unlike the f.m. audio, the PCM audio occupies a
totally different area of the tape from the vision signal it's
possible to dub the PCM track without upsetting the
picture. The existing PCM track is erased by feeding a
suitably timed burst of energy to the flying erase head.
The new PCM track is then laid down on the next video
head pass. During this time the ATF servo is in the
playback mode in order to maintain correct tracking and
ensure that the dubbed PCM section is correctly aligned
with the appropriate video track.

While the flying erase head is energised during the
dubbing process the very strong magnetic field in the
rotary transformer leaks into the signal sections, causing
interference to the playback picture - the PCM period for
one head coincides with a picture -read period of the other
head. To conceal this, a masking signal is generated and
used to mute the vision playback channel during the
relevant period. This is the job of IC111 (see Fig. 36). The
effect seen on the monitor during an audio dub is a
complete masking of the bottom section of the picture
plus, in the SP mode, a flickering bar about half way up
the screen. The material recorded on the tape is not
affected however and the picture is reproduced fully
during subsequent, normal playbacks.

Multi-PCM
As we've seen, the whole of a stereo sound programme

can be compressed into just 30° of each video head's
rotation. If the tape is to be used entirely for hi-fi sound
six such segments will occupy the length of each helical
track. This is referred to as the multi-PCM mode, which
permits six passes of the tape through the machine with a
different segment (and hence stereo programme) being
recorded or played back each time. Thus the total poten-
tial playing time for one P-60 cassette in the SP mode is 6
x 90 minutes = nine hours, or 6 x 180 minutes = 18
hours in the LP mode. Provision is included in the ATF
servo system previously described for reverse PCM read-
ing, so that the recording and playback can be continuous
in either mode with the machine auto -reversing at each
tape end.

For multi-PCM each helical track is divided into six
equal segments of 36° each, including a guard band of
about 6° between segments - the track layout is shown in
Fig. 40. It should be borne in mind that the segments are
unlikely to be aligned in a "straight queue" as shown here:
each segment is recorded at a different time by a pair of
heads whose path has no particular relationship to existing
segments, and which may be writing SP or LP tracks. In
other respects the data -on -tape format is identical to that
used for PCM sound plus video. Each of the 36° segments
has a data section of about 30°, with 26.3° of sound data
prefixed and suffixed by 2.06° clock run-in and run -out
periods.

An additional pilot signal at about 230kHz is continu-
ously generated and added to the PCM sound signal
during a multi-PCM recording. In the playback mode this
signal is picked up by the ch. 2 and ch. 1' heads which are
both in contact with the tape at the same time. It's used to
indicate which of the segments have been used to make a

Eugene Trundle

recording. With each recorded segment one of the heads
provides a small output and the other a large output.
These are combined to provide pulses while each "full"
segment is being scanned. After processing the pulses are
used to light up the section of the fluorescent "segment -
exist" indicator on the front panel.

PCM Adaptors
As a very high quality alternative to analogue audio

recording on reel-to-reel or cassette tape PCM got here
before the Video -8 format. Several years ago Sony pro-
duced the PCM-F1 digital audio encoder for use with the
SLF1 VCR - or others, including VHS machines. The
PCM-F1 produces a PCM signal for application to the
machine's video input terminal: so far as the VCR is
concerned the input data looks like a baseband video
signal, complete with line and field sync pulses, so that the
entire tape area becomes occupied with PCM signal to the
exclusion of any video signal. The system became very
popular with professional sound recordists and was used
to excellent effect for audio mastering, its only limitation
being the two -channel capability. For mastering CD
recordings a digital original is essential.

A PCM adaptor, Model PCM-EV10, is available for
use with suitably equipped Video -8 deck machines with
f.m. audio facilities only, e.g. the Sony EVA300. This
adaptor carries out all the processing required to a line or
microphone signal and provides picture with PCM sound
operation similar to that with the top -line deck machines
such as the EVS600 and ECS700. It hooks up via a multi -

pin socket at the rear of the EVA300.

Servicing Aspects
The main feature of the Video -8 format is miniatur-

isation, and full advantage is taken of the small cassette,
head and deck to produce very compact equipment. The
electrical components are also very small and are in
positions and of shapes largely dictated by the machines
and, where applicable, the optics. All the latest
miniaturisation techniques are used: chip (surface
mounted) components, double -sided PCBs, flexible
PCBs, 64- and 80 -pin chips and so on. To deal with them

Direction of
tape travel

HpDub margin

0.4
14.,

Guard
band

4.461mm

S.

Clock run-in

Guard band

Reference tape edge

Fig. 40: Arrangement of recorded segments in the multi-
PCM mode. Not all segments will necessarily be used, and
those that are may be in the SP or LP mode. Each segment
represents a different pass of the tape through the deck.
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Fig. 41: Linear presentation of the Video -8 tape path. Guide functions and alignment are described in the text.

you need a small, hot soldering iron, a good set of test
equipment with small probes, and an ability (so far as is
possible!) to diagnose faulty components in situ - in most
cases substitution tests are not really practical.

Here's a tip, passed on to me by a fellow reader, for
removing multi -legged chip components intact. First re-
move as much solder as possible with desoldering braid
and a hot, small iron. Next pass a length of 5A fuse wire
under all the legs and anchor it by soldering at the far end.
Pull the free end of the wire under the feet as each is
released in turn with the soldering iron, starting at the
near end. When fitting a chip component, anchor it with a
pinhead -sized blob of Blu-Tack before soldering it in.

Various jigs are available from the manufacturers.
Relevant to all makes and models are the following Sony
alignment tapes: tracking WR5-1C; r.f. sweep WR5-2C;
LP colour bars WR5-3CL; colour bars with PCM audio
WR5-3CSP. These are not cheap, and one cannot help
but wonder why their features could not have been
incorporated in a single cassette. Also available is the
J608 -082-4A forward/reverse torque cassette and a head
lapping tape for bedding in newly fitted heads. For
individual models a wide range of jigs, gauges, extension
leads and switch boxes is available.

Fig. 41 shows a linear presentation of the Video -8 tape
path. Guide 1 can be adjusted vertically: its upper edge
contacts the tape. It is set to poise the tape slightly above
the "shelf' machined on the lower drum, in preparation
for the action of guide 2 which is adjustable in respect of
height and tilt. Neither of this guide's flanges contacts the
tape. Its tilt biases the tape downwards on to the guide
machined into the lower drum casting - in similar fashion
to the slant poles in VHS machines. Guide 3 has little
effect on tape running or tracking: its main function is to
absorb tape tension fluctuations as the tape runs on to the
drum.

The first guide encountered at the exit side of the drum
is no. 4 which, like guide 3, smooths the running of the
tape. The main governor of the wrap exit angle is guide 5
which is adjustable for height and tilt. Its upper flange
contacts the tape and adjustment is made for a flat
waveform at the end of the head sweep of the alignment
tape. The alignment of guide 6, beyond the capstan, is for
tape running in the reverse mode. The following guides, 7
and 8, are not adjustable: they are tape -steering rollers on
the threading ring. Guides 9 and 11 are deck -mounted
pillars which define the tape's routing on its way on to the
take-up spool. They work in conjunction with guide 10
which is one of the pull-out poles used for tape threading:
its action was described in an earlier instalment in this
series.

The actual positions of the guides with the tape
threaded and running are shown in Fig. 42. The action of
the ATF servo system will mask a great deal of
misalignment of the crucial entry and exit guides - the
situation is akin to trying to tune in a TV set with the

Guide 7

Guide 5

Pinch
roller

Capstan

Guido 6

Guide 2

Guide 1
Supply

reel
Take-up
reel

Guide 3 rEEZ

Guide 8

Guide 4

Guide 9

Guide 10

Guide 11

Fig. 42: Plan view of the main deck components and the
tape route around them. Guides 1, 6 and 10 are responsible
for tape threading, followed by guides 7 and 8 on the
loading ring.

Guide 3

Guide 2

Guide 1

Guide 4 Guide 6

Guide 5

apstan

Guide 7

Pinch
roller

Supply reel Take-up reel

Fig. 43: The familiar -looking tape path in the compact
Video -8 camcorder Model CCD-MBE.

a.f.c. on. A track shift and monitor jig is available from
the manufacturers to overcome this problem: it gives you
back an "adjustable" tracking control potentiometer.

How do you set up the guides on the record -only
Handycam Model CCD-M8E? The above -mentioned
track shift and monitor jig provides a playback f.m. signal
envelope from this camcorder as well as "spiking" the
ATF circuit. The tape path in this compact machine is
quite different from that shown in Figs. 41 and 42 - in fact
it's almost identical to that of a VHS machine. Fig. 43
shows the arrangement. The guides have similar functions
to their counterparts on a VHS deck, nos. 3 and 6 having
the greatest effect on the tracking.

Many physically small fuses are used in Video -8 hard-
ware. The rating is stamped on them in coded form, i.e.
N10, F25 etc. Multiply the number by 40 to get the rating
in mA - this also applies to the same small fuses fitted in
JVC,/Ferguson equipment.

It's too early yet for any fault patterns to have become
established or to be able to suggest diagnostic procedures.
Very little has emerged so far by way of servicing
experience - apart from the fact that the heads have to be
cleaned at too frequent intervals! In fact the products are
proving to be reliable. The need for frequent head
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cleaning seems to arise from a ready migration of the tape
coating on to the heads. It's worse with some batches of
MP tape than with others. I've encountered the problem
to some extent with all makes of tape so far tried - maybe
they all come from the same factory anyway!

Regarding other faults and bearing in mind the need,
more than ever before, to separate the diagnostic and
repair procedures, it pays to study and analyse the
symptoms carefully. Thus corrupt or intermittently muted
PCM sound should lead first to a check on the alignment
of the entry guide; mistracking to an investigation of the
SELL and SEL2 lines and the effects of the TSA and TSB
outputs; unstable capstan operation to an initial check on
the SP/LP auto playback switching as an indication of TSB
functioning; incorrect chroma levels to a test for the
presence and effect of the burst -emphasis gating pulse;
and so on.

In Conclusion
There is tremendous rivalry on an international scale

between the protagonists in the battle between the Video -
8 and VHSNHS-C systems, led on one side by Sony and
on the other by JVC. Philips, originally a leading
contributor to the Video -8 blueprint, is currently selling
VHS -C clones, which seems a shame from where I'm
sitting. Apart from Sony, who have been backing the new
format very strongly, and Pioneer who currently market

Budget Variable
Power Supply

William Harrison

Eugene Trundle's test report on a commercial bench
power supply, in the May issue of Television, stressed its
many uses in the workshop. Impecunious engineers, or
those who need a unit for less exacting requirements than
E.T., may care to try this DIY model. The circuit is
shown in Fig. 1 and it can be built at very little cost. It was
originally made to power radio receivers, but its 2A
output is suitable for use with monochrome portables.
The output could probably be increased by using a
Darlington as the series regulator transistor, in conjunc-
tion with a larger mains transformer of course.

The design is based on the venerable 723 variable
voltage regulator chip. There's protection via the 0.3M1
current sensing resistor and feedback to the i.e. at pin 3.

ri 47k

Mains so OV

AC ,

i 2mm
jeLED

MI

15V

15V

C=0.47
D= 3A diode

4700=
25Vam

5k

470

"badged" Sony camcorders, those so far committed to the
Video -8 system are companies in the photographic frater-
nity: Video -8 products are currently available from Aiwa,
Canon, Minolta and Pentax - the Canon and Pentax
models are independent designs.

The performance of Video -8 tape and equipment seems
to me to be excellent. There are particular advantages in
the high quality sound systems, the long running time and
the tiny cassettes. Market surveys suggest that Video -8 is
taking a large and well -deserved section of the camcorder
market, and that home -base Video -8 decks are selling well
for both audio and video use. By the time this appears in
print the Sony "Professional" Video -8 CCD-V100 outfit
should have had time to become established. I for one
hope that Video -8 does well: it deserves to!

The Video -8 format does not at present cater for Secam
colour - only PAL and NTSC versions of the basic format
are available. For use with Secam TV signals an additional
chip and peripheral components are required in the
machine, in the form of a transcoder that works during
record and playback as a PAL interface.

My grateful thanks are due to the Technical and
Training Departments of Sony (UK) Ltd. Sony have gone
to a great deal of trouble to make available in-depth
technical information on the system and their products.
I'm in particular indebted to their Mr. Garry Godfrey, an
erudite and much -travelled soul who has answered my
questions with the patience of Job.

The reference voltage appearing at pin 6 feeds the set
voltage control which enables the output to be varied
between 1.8V and 15V.

Most of the parts required are on offer by advertisers in
the magazine. 15-0-15V mains transformers
from J. and N. Bull Electrical and from Sendz Compo-
nents - they are designed for use with monochrome
portable TV sets. Sendz offer 4,700µF or 2,500 + 2,500µF
electrolytics, 3A diodes and the 2N3055. The LM723 is
available from Grandata. The prices they quote won't
break the bank!

A multi -turn potentiometer for the set voltage control is
money well spent, also extra flexible wire with crocodile
clips and covers for the output leads. Get decent analogue
meters, an i.c. holder and a good heatsink for Trl -
suitable types are the Maplin FL54J and HQ70M, or you
could bolt the transistor to a substantial metal case area.

The formula for calculating the value of the ammeter
shunt resistors is Rs = Rm/(M - 1), where Rs is the shunt
resistance value, Rm the meter resistance and M the
multiplication factor.

11l£12

6

Set
output
volts

5

4.10

LM723 3

DIL pack

TO
2N3055

0-332.5w

470

13 0.1 390

M2
0 -1mA

100mA shunt--A.AA,---
R1

S2()R2MI -4-/O-"A".-
2A shunt

0-20V

Ou put

=1250

. g

Fig. 1: Circuit of the budget variable power supply. Ammeter M2 is shunted for 100mA and 2A f.s.d. - the formula for
calculating the values of shunt resistors R1 and R2 is given in the text. In the prototype S2 is a 10A rocker switch.
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Servicing with a Probe and Pulser

Perhaps the biggest problem that service engineers face
today is in coping with the complex digital circuitry
encountered when repairing VCRs. Hours can be spent in
trying to locate the cause of problems in the system
control circuitry - possibly with only one function refusing
to work. After a lot of testing expensive logic or
microcomputer chips may be ordered from the manufac-
turers, but when they finally arrive and are fitted the
problem may still be present. The VCR may then be put
aside while the engineer desperately tries to catch up with
a pile of TV sets and other VCRs, and the odd
microcomputer that awaits his attention - and here again
he encounters plenty of digital circuitry.

The use of a logic pulser and probe greatly facilitates
fault-finding in digital circuitry. In a previous article (see
Television, November 1985) we described the use of a
probe, something many TV engineers now possess. The
probe is extremely handy since by simply touching its tip
on the point under test an instant indication of the circuit
condition is obtained - it does this by indicating the
presence of a binary one (high), a binary zero (low) or a
fast -changing logic level. The probe is thus essentially a
signal tracing device that enables you to follow the
progress of digital signals through the circuitry. It can be
compared with the old-time signal tracer (used back in
radio servicing days) with which you could follow the
signal from the aerial to the loudspeaker. But instead of
registering the presence of an analogue signal the probe
registers the presence of digital information. What the
complementary logic pulser does is to generate digital
signals that can be detected by the probe, thus enabling
you to check the operation of logic circuits in detail.

Until recently several different pulsers were required to
cope with the various logic families. The cost of purchas-
ing them could be well over £100. It's now possible
however to obtain at modest cost a logic pulser that
operates effectively with all types of logic circuitry.

The circuit of a simple logic pulser you can build is
shown in Fig. 1. It generates a series of digital pulses at a
frequency of about 51-1z. If you like to experiment, this is
a handy circuit. It's not really suitable for practical
servicing however.

Pulser Features
When you buy a logic pulser, check that it has the

following features. (1) The ability to operate with d.c.
supplies between say 4.7-15V with reasonable current
consumption, and that it's protected against overloads and

5V d.c. 68k

Par
7400

k2

Pulse output

Fig. 1: A simple logic pulse generator circuit that will act as
a very basic pulser. The component values can be varied to
give different output frequency ranges.

David Botto

wrong polarity connection. (2) The provision of an addi-
tional (removable) chassis earth lead is handy so that the
pulser can draw power from the circuit under test or from
a separate power supply. (3) Full compatibility with
CMOS, MOS, TTL and other types of logic circuitry. This
should include memories and microprocessor/
microcomputer i.c.s etc. (4) The ability to generate a
continuous digital pulse train and single pulses, with
switch selection. (5) Indication of output and overload
conditions - coloured LEDs are generally employed for
this purpose. (6) The pulser should be light and easy to
handle and at the same time robust enough to stand up to
workshop conditions.

Fig. 2 shows the circuit of a logic pulser (Tandy)
suitable for professional TV, VCR and microcomputer
servicing. It employs a number of discrete transistors and
four nand gates which are contained in an MC14093BCP
chip. When switch SW1 is pressed pin 13, connected to
one of the inputs of nand gate one, changes from the
binary one (high) state to binary zero (low). With SW2 in
the pulse selection position the circuit acts as a one-shot
multivibrator, producing a single 5µsec pulse which is fed
to nand gate four. With switch SW2 in the continuous
position the circuit acts as a clock oscillator, producing a
continuous 5Hz signal. Nand gate four simply buffers and
inverts the signal which is amplified by transistors 012-
017 and fed to the probe tip. The signal at the junction of
R18/R19 is fed to the base of Q3 which drives the green
led LD1. This gives an indication as to whether a pulse or
continuous output is present at the probe tip. Dl provides
protection in the event of an incorrect polarity supply
being connected to the pulser. Conventional supply volt-
age regulation is incorporated. Should an overload at the
probe tip cause excessive current to flow the red warning
led LD2 will light. Fig. 3 shows the pulser's output
waveforms.

Logic Gates
By now you'll no doubt be familiar with the symbols

used for the standard types of logic gates and their truth
tables. For convenience they are shown in Fig. 4 and
Table 1 respectively.

A Caution
Before discussing servicing procedures, a note of cau-

tion. If the pulser is powered from a d.c. supply that's

The Micronta digital logic probe (top) and pulser (bottom).
Available from Tandy under catalogue numbers 22-303 and
22-304 respectively.
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Fig. 3: Outputs produced by the Tandy pulser.
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Fig. 4: Standard logic gate symbols. (a) And gate. (b) Nand
gate. (c) Or gate. (d) Nor gate. (e) Exclusive -or gate. (f)
Exclusive -nor gate. (g) Inverter - sometimes referred to as a
not gate.

separate from the equipment under test, make sure that
this d.c. voltage never exceeds the supply voltage of the A B C A B C
digital circuitry you are testing. Otherwise damage to the

L L L L L Hcircuit could result. In practice however the power supply L H H L H L
of the circuitry under test is almost always used. H L H H L L

useful to be able to check logic i.c.s out of circuit. Logic
i.c. testers can be bought but are very expensive. The TV/
VCR engineer will find that an inexpensive solderless
breadboard is handy for these tests - it will also help you
to appreciate digital logic circuit operation! The chips in
some of the equipment you service may be connected into
circuit via plug-in sockets and thus be easy to remove: or
you may wish to check a logic chip before fitting it.

Testing Gates
Fig. 5 shows the test method for an and gate (remember

that an and gate can have two or more inputs). All inputs
except one are connected to the supply line. The pulser's

Table 1: Logic gate input/output conditions.

And gate Nand gate

A B C A B C

L L L L L H
L H L L H H
H L L H L H
H H H H H L

Or gate Nor gate

H H H H H

Servicing Procedures
Exclusive -or gate Exclusive -nor gate

In most digital circuitry the logic inputs and outputs
change at a fast rate. By using the low -frequency pulses or A B C A B C
single pulse from the logic pulser the changing logic levels L L L L L H
can be slowed down and more easily checked with the L H H L H L
logic probe. Without the pulser you have to rely on the H L H H L L
pulse indication given by the logic probe alone. It's also H H L H H H
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output is connected to the remaining input. The output
indication obtained using the probe should follow the
input. Check each input in turn with the pulser while the
other inputs are connected via the switch to the supply
line. This test can reveal a logic gate fault where a static
d.c. test may not. Use the same procedure with a nand
gate, only in this case of course the output will be the
opposite to the input.

In practice the and and nand gates encountered in
servicing are usually simply two input only gates and in
domestic equipment are soldered into circuit. If you
suspect a particular gate in a piece of equipment first
check the supply voltage to the chip, using a digital
voltmeter, then simply desolder the gate's inputs. Connect
one input to the supply rail and connect the pulser's
output to the other - see Fig. 6(a).

With an or gate all inputs but one should be earthed -
see Fig. 6(b). Again the output should follow the input.
With a nor gate the output is inverted.

Testing Rip -Flops
You'll remember that a flip-flop is a two -state logic

circuit which stores one bit of binary information. Its two
outputs are referred to as Q and inverted -Q. When the Q
output stores a binary one (high) the inverted -Q output is
at logic zero and the flip-flop is said to be set. With the Q
output low and the inverted -0 output high the flip-flop is
said to be reset.

Fig. 7 shows a D flip-flop. To test this in circuit check
the T and D (data) inputs with the probe. Provided the T
input is high (or being driven at high speed by pulses from
a clock oscillator) the Q output should follow the D input.
Before replacing a suspect D flip-flop desolder the D
input pin and if the T input is not high, or is not being
driven by clock pulses, unsolder the T input and connect it
to the supply line via a 4705/ resistor. Feed the pulser's
output to the D input and monitor the Q and inverted -Q
outputs with the probe. If all is well you'll see the outputs
change as the D input changes. When the T input is
connected to chassis the flip-flop should ignore the output
from the pulser and stop.

You'll often encounter the JK flip-flop in VCR and
computer circuitry. A block diagram of the internal
circuitry of a typical JK flip-flop is shown in Fig. 8. Notice
that it has two main sections, a master and a slave flip-
flop. Two such flip-flops are contained in the commonly
used SN7476 i.c. First use the probe to check that the
preset and clear lines are high - these lines are internally
connected in some JK flip-flops. The JK flip-flop can
continue to respond to the clock signal only when both the
J and K inputs receive logic ones or are connected so as to
be permanently high. When a clock pulse is present at the
T input the logic probe should indicate that the JK flip-
flop is rapidly setting and resetting.

If you suspect that a JK flip-flop has failed and you're
not sure whether the flip-flop i.c. or associated circuitry is
faulty, desolder the pin for the T or clock input and
connect the pulser to it. With a continuous 5Hz input the
Q and inverted -Q outputs should set and reset at a rate of
2.5Hz. This is because the master flip-flop must set and
reset first before setting and resetting the slave flip-flop.
For this reason the JK flip-flop is sometimes used as a
frequency divider. Fig. 9 shows the duty -cycle waveforms.
It's easy to remove and check a JK flip-flop on your
breadboard: unfortunately in TV and VCR work they
always seem to be well soldered in!

SI
And/nand

Connect
pulsar

470
+d.c.

Gate under
test

Fig. 5: Solderless breadboard check for an
method is the same for a nand gate. For an or or nor gate
the common connection of the gate input switch is taken to
chassis instead of to the positive side of the supply. Dual in -
line pack switches (S2) are available from suppliers such as
Maplin (catalogue number XX27E).
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Fig. 10: Block diagram of a one-shot multivibrator.
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Another logic chip often encountered in VCRs and
microcomputers is the one-shot multivibrator, which is
sometimes called a retriggerable multivibrator. When the
one-shot multivibrator detects a trigger input pulse it
generates a single output pulse. Fig. 10 shows the circuit
symbolically. An SN74123 i.c. contains two complete one -
shots. To test 'the operation, first check that the CLR
(clear) input is low, using the probe. Then disconnect pin
1 (in this case) and apply to it a pulse from the logic
pulser. If capacitor Cl is of low value the output pulse at
pin 13 may be detectable only via your logic probe. If Cl
is of large value the pulse may last for more than a
second. Cl could be anything from 15pF to 1,000p,F
depending on circuit requirement.

Practical Servicing
When tackling a piece of equipment it's a good idea to

start by studying the service manual to try to see how the
system is supposed to work. Don't forget first to ensure
that the correct supply voltages are present. With VCRs
especially it's well worth making sure that the fault is in
the logic circuitry and is not due to some external cause.
For example, a slack loading belt in the Panasonic NV333
VCR will cause the capstan motor on signal from the
system control microcomputer to stay low when it should
be high. Also check that the various switches, such as the
cassette down switch etc., are clean and in good order.

The usual faults in digital/microcomputer circuitry are
short-circuits, open -circuits and incorrect logic levels, plus
problems caused by halted clock oscillators - and some-
times an off -frequency oscillator. Thus problems in digital
circuitry can in the main be tackled by the TVNCR
engineer with a digital voltmeter, a logic pulser and a logic
probe.

The pulser is particularly useful when fault tracing in
circuitry that consists of a combination of various logic
devices, perhaps contained in a single i.c. package. IC6002
in the Panasonic NV7000 VCR is such a package. At first
sight when you encounter it in the circuit diagram testing
might appear to be a formidable task. As Fig. 11 shows
however the i.c. simply consists of eight D -type flip-flops
and is thus quite easy to check.

The first in -circuit tests are made with the logic probe.
Pins 1 and 2 are supplied with clock pulses from the
controlling microcomputer chip. The probe should show L
+ P + very dim H at these pins. Remember that without
the presence of these clock pulses the flip-flops cannot
change state.

As the various VCR functions are selected the logic
levels at pins 3-6 will change. So too should the Q outputs

of each pair of flip-flops whose D inputs are joined
internally. For example, if the fast -forward button is.
depressed (with a cassette loaded of course) the logic
probe should indicate H + P at pin 3. Connect the probe
to pins 11 and 15 in turn and check that the logic levels
change.

If the chip doesn't seem to be functioning and you're
not sure if the problem is in the device itself or somewhere
else, first make sure that the clock pulses are present at
pins 1 and 2 then desolder pins 3-6. Set the pulser to
provide a continuous output and apply it first to pin 3.
Connect the logic probe to pin 11 then to pin 15. The logic
levels should change as the relevant flip-flops set and
reset.

If you next apply the pulser to pins 4, 5 and 6 you
should be able to monitor the changing logic levels of the
Q outputs at pins 10, 14, 9, 13, 8 and 12 in turn.

When checking microcomputer and microprocessor
chips it's best to use the probe - you've probably noticed
that Television servicing articles often include helpful lists
of the logic levels found at the pins of these i.c.s. The logic
pulser comes in when input signals to such chips are
missing. The pulser-probe combination enables you to
check the various devices that feed signals to the
microcomputer or microprocessor i.c.

Suppose that some or all of a VCR's functions fail to
occur when the relevant key -matrix function buttons are
operated. With many types of VCRs you'll often find that
a signal from the pulser applied to or near the function
control connections will initiate the relevant VCR oper-
ation without the button(s) being depressed. In this case
you'll know that the fault is in the small area of circuitry
near the function keys, making location of the fault an
easy matter.

Particularly in VCRs, various
circuitry. If the circuit doesn't operate as it should and the
supply rail d.c. voltage is correct, has the sensor unit failed
or is the problem in the logic circuitry? The fast way to
find out is to feed a signal from the pulser into the

Inputs
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30
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 8
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 14

15

Clock pulse inputs

0 outputs

Fig. 11: IC6002, type MN1201A, in the Panasonic NV7000
VCR contains eight D flip-flops.
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circuitry. If the circuit then operates the sensor is faulty.
Another handy test using the two probes is in speedy

location of print breaks. If, in the absence of a logic
signal, you suspect the printed circuit board tracks, trace
along the print with the logic probe. Should the logic
signal suddenly appear you know you've found the break.
If an input to a logic device is missing and you suspect the
print, activate the device with the pulser and check its
output with the probe. Move the pulser's probe slowly
away from the input connection to the device. If the
device suddenly ceases to work or changes state then
again you know you've located the print break.

Print shorts or an overload caused by some other faulty
component in the circuit often stop a suspect digital device
from working. If you think that this may be the case,
desolder the output pin(s) and check it again with the
probe and pulser.

It's not too difficult to check the digital channel indica-
tors used in TV sets and VCRs using a pulser and probe.
In fact when the pulser's signal is supplied to the serial
data input connection of the logic decoder that drives the
display the segment display should go round and round,
showing all the numbers in turn!

The logic pulser and probe are also useful when check-
ing the digital circuitry used in remote control and digital
tuning devices.

When servicing a TV set, VCR or microcomputer,
don't forget to make notes in the manual of the various
logic levels you encounter. Include in your notes the effect
of injecting logic pulses into various sections of the
equipment. Quite soon another of the same type of set or
whatever may confront you and you'll be glad you made
those notes!

Boolean Algebra
A basic understanding of Boolean algebra can be

Teletopics
THORN SELLS FERGUSON
In a move designed to create one of the world's largest
consumer electronics organisations Thorn EMI plc and
the French government owned consumer electronics com-
pany Thomson Grand Public have reached agreement on
the acquisition by Thomson of the Thorn TV manufactur-
ing subsidiary Thorn EMI Ferguson Ltd. Thomson will
pay approximately £90m to Thorn EMI on completion of
the sale, which is expected to be in early July, represent-
ing a premium over the current book value of Thom EMI
Ferguson. Ferguson has long held a predominant position
in the UK market and had a turnover in the year to the
end of March 1987 of £300m. Last year the company
produced 680,000 colour and monochrome sets and
production is at present running at the rate of over a
million sets a year. Thorn and Thomson nevertheless
concluded, after a joint study of the world consumer
electronics market, that both companies would benefit
from operating as a single, large European manufacturer,
with the improved economies of scale and market shares
that this would give. Thomson is at present producing sets
at the rate of 2.8 million annually. It has never had
anything other than minor representation in the UK
consumer electronics market, which is Europe's largest,

helpful when dealing with complex blocks of circuitry.
This subject is outside the scope of the present article but
a few basic points may be useful. Note first that the rules
of Boolean algebra differ completely from ordinary al-
gebra. Fortunately it's much easier to learn! Boolean
algebra serves as the special language of digital logic
circuits - it's the next step forward from truth tables.

For example, taking the and gate shown in Fig. 4(a)
with inputs A and B and output C, the Boolean expres-
sion for the action of this device is C = A.13, which is read
as C equals A and B. For the or gate - Fig. 4(c) - the
Boolean expression is C = A + B, the + sign indicating
the or function. For an inverter - Fig. 4(g) - the Boolean
equation is B = A.

In Conclusion
Once you begin to use a logic pulser you'll discover how

much faster and easier fault location in digital circuitry
becomes. You'll then find that the pulser and probe
rapidly become indispensible.

Logic pullers and probes are now available from
sources such as B.K. Electronics, Maplin, RS Compo-
nents, Verospeed and many other companies. The logic
pulser I use is a Tandy 22-304A which costs just £16.95. It
comes with an excellent instruction booklet. Most of the
above firms also supply solderless breadboards, miniature
8 -way SPST DIP switches and suitable connecting wire.
These, as indicated in Fig. 5, are useful for checking
digital i.c.s out of circuit.

Note that some of the comments in this article relate
specifically to the Tandy pulser just mentioned. Pulsers
from different sources differ somewhat in their char-
acteristics. With many of them checks can be carried out
with no need for any desoldering or PCB track cutting.
The moral of course is to read carefully the instructions
relating to the pulser you intend to use.

while Ferguson has had negligible sales overseas. World
output of TV receivers by the largest producers in 1986 is
estimated by BIS Mackintosh to have been as follows, in
millions of units: Philips 6.2, Matsushita 4.7, Sony 3.8,
Toshiba 3.2, Hitachi 3.1, Thomson plus Thorn -Ferguson
3, GE/RCA 2.8, Samsung 2.5, Sanyo 1.8, Sharp 1.7. The
merged company will be the second largest in the industry
in Europe, after Philips. Thomson already has substantial
representation in the W. German market, with ownership
of the NordMende, Saba and Telefunken brands.

Thorn and Thomson have for several years worked
together in the area of colour TV tubes and have been
associated, with JVC, in the J2T joint VCR manufactur-
ing venture. J2T is at present producing around 900,000
VCRs a year at plants in the UK, France and W. Berlin.
Thom is to support the new group by entering into a
formal, long-term agreement for it to supply sets to the
Thorn rental businesses (Radio Rentals, DER,
Multibroadcast and Focus TV). See leader comment on
page 669.

HUGHES TO BUILD UK's 7V SATELLITES
The contract to supply the satellites to be used by British
Satellite Broadcasting (BSB), which has the UK DBS
franchise, has gone to the Hughes Aircraft Company of
Los Angeles. The American company is now part of the
General Motors group. Hughes will be supplying two
HS376 satellites, equipped with 110W transponders, in a
deal that's worth some £200 million. The satellites are due
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to be launched in late 1989 and 1990. There has been keen
competition with British Aerospace and Comsat over the
deal to supply the satellites for BSB's services. It's under-
stood that the Hughes success is in part due to the fact
that it agreed to take on the financial risks of the launch.
The satellites are to be turned over to BSB only after they
have been tested in orbit.

UK TV BROADCASTING IN THE 90s
The government is planning to introduce a bill in late 1988
covering changes in UK TV broadcasting arrangements.
The main aim seems to be to increase competition
amongst the ITV companies, whose present franchises
end in 1991. One possible approach under consideration
for the next franchising round would be to apply quality
tests to applicants followed by tendering. The latter could
consist of an initial down payment, an annually adjusted
rent, and bids based on a percentage of advertising
revenue rather than the present levy on profits. The
arrangements covering the financing of Channel 4 could
also be changed. The government is thought to be consid-
ering the possibilities of adding further terrestrial chan-
nels. A study by US consultants CSP International,
commissioned by the Home Office, is understood to have
suggested a fifth national network in the v.h.f. bands and
local stations using low -power u.h.f. transmitters.

VIDEO PRODUCTION
The two millionth 8mm video unit was shipped by Sony in
the first quarter of the year, only 26 months after the first
8mm products rolled off Sony's production lines in Janu-

ary 1985. Sony points to increasing world demand for its
8mm video equipment and expects to deliver the three
millionth unit within a year. Sony is doubling the output
of 8mm camcorders at its W. German plant to an annual
rate of 120,000 units and has switched production from
the CCD-V100 to the new Handycam Auto CCD-V30.

Monthly output of VCRs at Sharp's Wrexham plant in
N. Wales is being increased from 22,000 units to 35,000.
Output of microwave ovens and electronic typewriters is
also being increased and the plant is being extended to
produce photocopiers.

Hitachi is doubling VCR production at its S. Wales
plant. Following an investment of some £4.2m the plant
will be able to produce 240,000 VCRs annually.

THE COMPACT VIDEO DISC
Philips and Sony, co -licensers of the compact audio disc
(CD), announced last February the development of the
CD with video format as an extension of the CD standard.
The two firms have since been holding discussions with
the industry on the official name and logo for the new
range of discs. Agreement has been reached as follows:
(1) The five inch (12cm) compact disc with video will be
called CDV. These discs will contain a maximum of five
minutes of analogue video information accompanied by
digital audio plus a maximum of twenty minutes of CD
digital audio. To differentiate them from the silver audio
only compact discs the CDV discs will be golden coloured.
(2) In addition, the words "CD Video" will be used as the
basic system name, the CD Video system including the
hardware (CDV Clip player, CDV Combi player, etc.)
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and the five inch CDV discs and the eight and ten inch
laser -read video discs (LD).

The following identification marks will be used: CDV
for the five inch discs, LD for the 8/12in. discs, CD CDV
for players that play CD and CDV discs, and CD CDV
LD for players that handle the whole range of discs.

SPARE PARTS ANNOUNCEMENTS
The supply of spare parts for Ingersoll, York and Thom-
son consumer electronics products that have been sold in
the UK has been taken over by Service All Electronics,
21/22 The Craft Centre, West Wilts Trading Estate,
Westbury, Wilts. Telephone 0373 826 739 or, after hours,
0373 865 214.

Spare parts for the Grundig VCR4000 and SVR4004
ranges of VCRs are now available only from Willow, Vale
Electronics Ltd., 11 Arkwright Road, Reading, Berks
RG2 OLU. Telephone 0734 876 444.

NEW FROM MULLARD
Mullard has released a new multi -standard teletext chip,
type SAA5250. This is described as a CMOS interface for
data acquisition and control (CIDAC) and performs the
dual functions of data capture and storage in a separate
memory for subsequent retrieval and processing. CIDAC
was originally developed for the French Antiope system
but will also operate in accordance with the UK and N.
American teletext transmission standards. It's designed
for use with the SAA5231 video input processor (VIP2)
chip. The CIDAC chip controls the separate memory
directly, without extra logic, and can be interrogated by a
microcontroller chip.

Mullard has also announced a four -chip set to imple-
ment pulse -code modulated (PCM) digital audio in VCRs
using the 8mm tape format. The four CMOS chips use
just 60mW power in total, making them ideal for use in
both battery and mains powered equipment. The chip set
comprises the SAA1133 analogue/digital interface, the
SAA1131 error corrector -1, SAA1132 error corrector -2
and SAA1136 optional ident word interface. The chip set
requires only the addition of some RAM to form the
complete PCM audio section of a VCR. The Video -8
PCM audio system was described in some detail last
month (see pages 609-614).

SHOWS, CONVENTIONS, ETC.
Next year's brown goods trade shows will be held over the
period May 15 -18th 1988. In the following years it's
intended to move the dates back to March, the provisional
dates for 1989 being March 5 -8th.

The next International Broadcasting Convention is to
be held in Brighton on September 23rd -27th 1988. As in
1986 the Convention will be at the Metropole Conference
and Exhibition Centre, the Grand Hotel and the Brighton
Centre, with the esplanade fronting and linking these
locations being used for outside exhibits.

The Institution of Electronic and Radio Engineers has
announced that the seventh international conference on
Video, Audio and Data Recording will be held at the
University of York on March 21st -24th 1988. For further
details contact the IERE at 99 Gower Street, London
WC1E 6AZ.

The next SIM-HI.FI-IVES consumer electronics and
musical instruments exhibition will be held in Milan on
September 3rd -7th 1987. The Italian Broadcasting and
Telecommunications Show, covering professional audio,

video and post -production equipment, will be held in
Milan on September 24 -28th 1987.

"Broadcast '87", the Frankfurt trade fair for film, radio,
TV and video equipment, will be held on October 14 -17th
1987.

THORN SELLS EX -RENTAL SETS
As an experiment, limited to the London area initially,
Thorn is to sell second-hand, ex -rental sets directly to the
public. The sets will be sold through servicing centres as a
separate operation under the name Multicare. If the
experiment is considered a success the idea might be
adopted in other areas.

UNIVERSAL REMOTE CONTROLLER
The Onkyo universal infra -red remote control unit is
being introduced by Natural Sound Systems of Watford
(092 326 499). It's claimed that the unit can be pro-
grammed to control almost any manufacturer's consumer
electronics products. It will sell for around £120.

VIDEO ROUND -UP
Mitsubishi has launched an S -VHS VCR, Model HVF23,
in Japan. Production will be at 5,000 units a month
initially and the selling price will be the yen equivalent of
about £935. Loewe Opta has announced its intention to
show an S -VHS machine at this year's Berlin International
Audio and Video Fair.

Sanyo's latest VHS VCR, Model VHR3100E, features
super -slim styling, being just 89mm in height. There's a
SCART socket as well as the usual standard u.h.f. output.
The suggested retail price is around £350.

Steepletone Products Ltd. (Park End Works, Northants
NN13 SRD, 0869 810 081) has introduced a video tape
winding and cleaning unit which is expected to sell at
about £30. It will rewind or wind forward an E180 tape in
two and a half minutes. Use of the winder reduces VCR
wear and enables a tape to be prepared for use whilst the
VCR is in operation. The winder has a resettable three -
digit counter, an auto brake arrangement and a button to
bring the cleaning system -a spirit impregnated pad - into
operation. The unit comes complete with six replacement
pads.

The latest issue of the Society of Electronic and Radio
Technicians' journal Electronic Technology contains a
useful guide to fault location in VHS machines. Well
worth study if you know a member who will lend you his
copy.

IN BRIEF
Matsushita is to supply its new video recording system, the
half -inch M2 format, to Thames Television in a deal likely
to be worth £8-10m over four -five years. The equipment is
already in use in Japan and USA for both studio and
outside broadcast applications . . . China has announced a
major order from Canada for 700,000 14 and 22in. colour
TV sets. The country already exports to Hungary and the
UK. There is also to be a joint Chinese -Canadian VCR
production venture . . . A US toy manufacturer, Fisher-
Price, intends to market a cheap camcorder that will
record eleven minutes of monochrome TV on a C90 audio
cassette (five and a half minutes per side). The Pixelvision
camcorder will be sold for about £95. It has a stationary
video head, a fixed -focus video camera and a deck that
will run for five hours on six AA alkaline batteries.
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The Computer as an Aid to Servicing
Part 3 Chas E. Miller

We've already looked at ways in which a computer can be
used to simplify the stocking and handling of spares, to
provide an indexing and locating service for manuals and
so on. We'll now examine the possibilities of keeping
useful service records for sets on rental or on maintenance
contracts. It's clearly of great importance to know just
how much is being spent on the upkeep of such sets -
apart from the advantage of being able to refer back to
see whether a particular part has been changed in the
past, and if so when.

In determining the best way to set up files we must
consider the provisions of the Data Protection Act, 1984,
which came into force last year. Briefly, the Act sets out
to control the storage and use of personal information in
computers and other equipment. It gives an individual the
right of access to any files which he believes might hold
such information, and requires people who operate per-
sonal data storage 'systems to register with the appropriate
government department. Exemptions are set out at some
length (part iv, 31-35) and come chiefly under four
headings - club membership records, domestic records,
payrolls and accounts. Only living individuals are covered
by the Act, so there's no restriction on the names of
companies, organisations and so on. Furthermore it's
permissible to file names and addresses only when these
are to be used for "preparing the text of documents". This
appears to mean that if you have entries such as "J.
Smith, 99 Peabody Buildings, Upper Spranfield" for the
purpose of making up say a monthly account or an
occasional bill registration is unnecessary. If you should
wish to add any additional information however, such as
"age 29", "bad payer" or "husband works funny hours",
you will have to register. Note that keeping written
comments of this type is not restricted. If you set up your
computer files suitably there should be no problem.

The sort of information that's likely to be most useful
when stored is the customer's name and address, the
make and serial number of the equipment, the date of
purchase or commencement of rental, the dates when
servicing has been carried out and the cost of this work.
With this basic information in mind we can set up a
suitable database file on the following lines - refer back to
the previous articles in this series (February and April
1987, and see also the letter in the June issue) for full
details of the procedure.

On receiving the prompt and entering the command
"create" we receive the usual request for a file name,
which might in this case be "Setrecords" or
"B:Setrecords" depending on which disc drive is used.
The various fields could be arranged as follows:

001
002
003
004
005
006
007
008
009

Name, C, 20
Address, C, 100
Set, C, 15
Serial, C, 15
Purdate, C, 15 (date of purchase)
Rendate, C, 15 (date of rental)
Serdate, C, 100 (date[s] of servicing)
Parts, C, 100
Costs, C, 100

The 100 character field width allows a fair number of

entries but can be modified to suit your own particular
needs. A specimen record might look like this:

001
002
003
004
005
006
007
008
009

Smith, J.
99, Peabody Buildings, Spranfield.
SuperTV 20"
12345
12th Aug 1980

13th Aug 1980, 20th Jan 1983, 4th Nov 1986.
Complete new chassis, 3.15A fuse, new c.r.t.
u/g, £5.50, £72.90

As usual, indexes can be made up to cover the appro-
priate fields. In this instance the customer's name, address
and type of set will probably be sufficient, for which we
use the commands:

. Index on Name to Namind

. Index on Address to Addind

. Index on Set to Setind

Records can be examined as required at a later date by
using one of the indexes:

. Use Setrecords index Namind

. Find Smith

. Display

Due to the large field widths you may well find that the
information is scattered about the screen - the dates
especially may be confused. To overcome this (and to
make alterations and additions) make a note of the record
number and enter the command:

. Edit 00001

whereupon the record as originally composed will appear
on the screen.

You might wish to add a new repair. Use the CR to
take the cursor down to field 007 and insert the appro-
priate date. CR will then take you on to field 008 for the
parts used and then to field 009 for the cost of the job. A
final CR will bring up the next record for editing. Should
you not wish to do this you can escape by using CTRL -W.

A handy way of making it easy to consult the records is
to write the set's file number somewhere on the back.
Details can then be called up on the computer as soon as
the set comes into the workshop and the information can
be up -dated as required.

Numerous other items of information can of course be
stored. For example a field could be devoted to the
monthly (etc.) date when rental or other payments are
due or when they are scheduled to finish. If rental sets are
disposed of after a certain time in service the projected
date for each set could be recorded and the records
checked periodically to weed sets out. Other possibilities
will no doubt suggest themselves to you. The scope is
pretty wide, as any record will accept a maximum of 32
fields, with a maximum of 1,000 characters overall.

Forms for registration under the Data Protection Act
are obtainable from main Post Offices or direct from The
Data Protection Registrar, Department 1, Springfield
House, Water Lane, Wilmslow, Cheshire SK9 5AX.
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VCR Clinic Reports from Christopher Holland, Alfred Damp,
Philip Blundell, Eng. Tech. and Eugene Trundle

Ferguson 3V31/JVC HR7650
The complaint with this machine was of intermittent
variation in the sound level. The actual problem was not
intermittent: there was variation of sound level in the
record mode on certain tapes. In fact the problem was
confined to a brand new Panasonic tape provided by the
customer and an old test tape of ours found lying around
in the workshop. Six other tapes we tried worked per-
fectly, while the two tapes that showed the fault worked
correctly in other machines. No displacement of the tape
could be seen during record, and small adjustments of the
audio/control head didn't improve the situation. A cure
was finally provided by a rather unscientific 90°
anticlockwise turn of the right-hand tape pillar. C.H.

JVC GRC1 Camcorder
Summer is here and it's time to get out the camcorder last
used at Christmas! Two of them came into our workshop
recently. The first needed no more than video head
cleaning but the second appeared to have a more difficult
fault. The complaint was that the microphone didn't
work, but in fact there was no audio record or playback
while the microphone gave good sound through a monitor
during recordings.

I always approach these units with a great deal of
caution - their intricacy and compact layout demand
considerable respect. Luckily this one turned out to have
no more than an open -circuit lead to the audio head.
Time to repair it: five minutes. Time to uncase and case it:
almost two hours - and that's following the instructions in
the manual! C.H.

JVC HRD140/Ferguson 3V44
This machine would work perfectly for long periods of
time but occasionally the capstan would start to speed up,
the effect being as if the machine was in the rapid forward
search mode but with the sound unmuted. If the tape was
stopped and ejected while the machine was in the fault
condition the capstan motor would continue to spin. The
problem was due to the presence of 10V d.c. at the base
of 0603. This wasn't leaking through diodes D606, D607
or D608 but apparently came from the collector of Q603
itself. Even though the transistor read perfectly when
checked with an ohmmeter a replacement 2SD637R pro-
vided a cure. C.H.

Mitsubishi HS306
HS306s don't like smoky houses! The typical fault is that
the machine stops playing after ten seconds and the
counter doesn't move. This is due to the take-up rotation
optosensor and reflective strips being dirty. Cleaning with
foam cleaner is all that's required. P.B.

Philips VR6462/Finlux VR1010
For low recorded sound with these machines, before
suspecting an audio fault try listening very closely to see if
the sound is wowing. If it is the sound is being muted,
most likely due to a capstan servo fault. If it isn't wowing
try cleaning and resoldering the pins to the audio/control

head where they connect to the PCB.
If you find poor take-up torque that doesn't respond to

replacement of the reel idler or omega spring, remove the
two reel carriers and check whether any metal debris are
sticking to the magnets on the underside. So far I've had
circlips, springs and hairgrips here. If they jam on, the
Hall sensor's reel rotation will stop. P.B.

Fisher FVHP615
This machine appeared to have a capstan servo fault: after
playing for a few minutes the voices would sound like
Mickey Mouse and tracking lines would appear on the
screen. A look at the servo board revealed that all the
i.c.s had been replaced. Someone had been beaten by this
one! Luckily I noticed that the reel belt was straining
when the fault occurred, so I checked the take-up torque
which was much too high. What was happening was that
the rewind idler was contacting the take-up spool which
was in effect in the rewind and play modes at the same
time. A new idler gear and leaf spring were required. P.B.

Ferguson 3V35/JVC HRD120
This machine would load, run for five seconds then
unload. Watching the head drum it was obvious to us that
the motor was running fast. As we had only five seconds
to measure voltages and scope waveforms before the
machine unloaded we decided to swap the motor with one
from a stock machine in order to rule it out. It proved to
be innocent, so the scope would have to be connected to
each test point in turn then play selected in the hope that
something would show. Fortunately the first test point
chosen revealed that there were no drum pick-up pulses.
The pick-up head was open -circuit. A.D.

Grundig VS180 and VS220
The problem with these two machines was intermittent or
no play, with Fl flashing in the VS220's display and the
pause light flashing in the VS180. The usual cause of this
is dirty contacts on the brake solenoid switch S4. Cleaning
the switch will restore normal operation - Grundig recom-
mend removal of the plastic dust cover. A.D.

Mitsubishi HS318
This machine refused to load a tape and produced a loud
clicking noise from the mechanism. Cam gears A and B
were jumping back as the machine tried to load. The fault
was in the first nylon gear driven by the loading motor -
every other tooth on the gear was either missing or badly
worn. Similar mechanisms are used in the HS306/7 and
HS337/8. A.D.

Ferguson 3V29/JVC HRD110
The customer's complaint was that the picture was poor in
the forward search mode - there was a large noise bar at
the top of the screen. The reel servo voltages didn't tally
with those shown in the circuit but proved to be correct
when compared with those in another machine. Swapping
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the servo panels failed to cure the fault so the drum motor
assemblies were interchanged. This cleared the fault.
When the customer was told the cost of a new drum
motor he decided that it was a fault he could live with.

A.D.

Panasonic NV7200
There was intermittent no play with this machine, the
fault usually occurring during loading, i.e. the tape would
load then unload. When the machine did load everything
worked perfectly. Checks on the drum flip-flop and take-
up sensor signals were inconclusive because of the nature
of the fault. We next decided to run the machine without
a tape and check for faults visually. While watching the
mechanism during loading we noticed that the cassette
lamp flickered due to vibration from the solenoid. No, it
wasn't an intermittent lamp but tarnished contacts on the
cassette detect leaf switch. A.D.

Ferguson 3V29/JVC HRD110
This machine would select the wrong modes, i.e. if the
play and record buttons were pressed the play, pause and
audio dub LEDs would light up while other buttons
including stop had no effect. There were voltage changes
at the input to the comparator on the mechacon board but
no changes at the output pin. A check on the output from
the D -A converter revealed only one staircase instead of a
repeated waveform. At the microcomputer chip's key
scan port each output produced only one set of pulses. A
replacement microcomputer chip cured the fault. A.D.

JVC HRD755
This machine would accept a cassette but wouldn't re-
spond to any commands either from the front controls or
the remote control unit. If the machine was switched off
then on again the cassette would be ejected. If the cassette
was then reinserted the machine might work. The fault
was eventually traced to a faulty cassette end load switch
in the cassette housing. A.D.

Akai VS2
Anyone familiar with these machine would consider this
fault old hat and wouldn't even reach for the service
manual. The machine would load a tape, play for five
seconds, then stop and unload. The reels were turning and
the clover leaf pattern indicated that the drum was
running at the correct speed. At this point we decided that
the problem was either in the syscon or that pulses were
not arriving at the syscon panel, so a service manual was
ordered. When it arrived a read through the circuit
description made everything clear. The reel pulses are
derived from a LED and phototransistor, the LED being
supplied via the cassette lamp. Replacing the lamp cured
the fault. At least the initial diagnosis of missing pulses to
the syscon panel was correct! A.D.

Ferguson 3V36/JVC HRD225

A very intermittent deck shutdown fault was present on
this machine. It made two fruitless journeys to the
workshop for soak testing before the fault put in an
appearance for us. The output pulses from the take-up
reel sensor were intermittently absent, triggering the
syscon into the alarm mode. We discovered that these

sensors can be checked by turning each spool carrier by
hand while the machine is in the standby mode with no
cassette present. This should result in jumps from zero to
5V at pins 3 and 4 of CN23 on the A/S/M panel - most
easily seen on a d.c. oscilloscope. This method gives you
the opportunity to check the sensor optocouplers while
they're being heated, cooled, prodded and generally
harassed . . . E.T.

Sanyo VTC5150

Now that these machines have given a few years' service
we've had several cases of tape chewing - not for the usual
Sanyo reasons but because of a worn pinch roller assem-
bly. The problem is easy to recognise: the tape becomes
creased and crinkled across its full width at random
intervals. E.T.

JVC HRD370

This brand new machine, straight out of the box, failed a
predelivery test - the clock functions couldn't be set. In
general the mode keys worked while the numerical ones
didn't. The cause turned out to be a "silly": the ribbon
cable from program board 23 was only half pushed home
into CN5 on timer board 15. Its half-cock angle was such
that the end half dozen or so of its contacts were making,
hence the registration of only some of the commands.
Had we not seen this a giveaway would have been that the
timer could be fully set up using the remote control
handset. E.T.

Panasonic NV100
This portable VCR had long been used with a JVC
GXN5E camera without problems but was eventually
brought in for service with the complaint that use of the
camera's run/stop trigger would sometimes put the VCR
into stop. On test we found that the stop mode could be
invoked very intermittently by going from record to
record -pause or vice versa. By a lucky chance we got
another GXN5E camera in for service at the same time:
the NV100 played the same tricks with this. A somewhat
inconclusive scope check around the syscon
microcomputer convinced us that the port expansion chip
16003 (type VCR 0060) was the culprit: replacing this
cured the problem - well, we've not heard any more
about it since the machine went back . . . E.T.

Ferguson 3V28 Tuner/Timer
The tuner/timer half of the 3V24/3V28 ensemble gives less
hassle than its partnering VCR. This particular one got
into trouble only because the yobbos at the local Youth
Training Centre had knobbled it by setting the mains
voltage selector to 110V. Not surprisingly the 1A mains
fuse blew when it was next powered from the 240V mains
supply. Several replacement fuses were fed in by the
supervisor before he eventually brought it in for attention.
The fuseholder is right beside the voltage selector switch,
which clearly said 110V!

Under the circumstances they got off lightly. The
massive mains transformer was unaffected, as were all the
1.t. fuses, the regulator transistors and main rectifiers.
Damage was confined to D3 (type 10E2) going short-
circuit and a burnt out safety resistor (R18, 211) on the
regulator panel. The resulting loss of the 40V line had
mercifully cut off the main 12V regulators, while the
reservoir capacitors had held out. E.T.

TELEVISION AUGUST 1987 687



Tiny Tim's Triple Trouble
Tim sat behind his bench and looked out at the world, or
some of it. Pretty girls looked at the door to get a
reflection of themselves - this was apparently their
favourite occupation. How could they tell their boy
friends they loved them? There just wasn't room. Not till
they got older and told their children they were selfish.

It's a funny place this world, thought Tim. Then he
realised he was the same himself. It was just that he didn't
show it so blatantly. He sort of covered it up and
pretended he cared for others. Like Tinker Bell really did
- not for Tiny Tim of course, but she seemed to care for
others.

His eyes strayed under the bench. How did those books
of naked girls get mixed up with his service manuals? Oh
yes. He was saving them for his brother who liked things
like that since he couldn't do anything other than sit in a
chair all day and read and watch videos and things. Tim
didn't like these rude books. It was just that he had to
make sure that his brother wasn't going to see something
that would upset him. Besides, he would have to keep
them until Saturday so that Phil could read them too.

Mr Golightly's K40
Just then Mr. Golightly opened the door and carried in

a Philips K40. "It goes off just when it's getting interest-
ing, and my wife's getting fed up with it and with me" he
explained.

Intermittent operation. Tim's heart sank. He wasn't
keen on K40s as he hadn't had much to do with them
as yet - not like the KT3, which he was always pleased to
see, with its unreliable tripler and probably a faulty chip
or two, or the usual problem of the 4.71/ resistor without
chip faults.

He removed the rear cover warily, switched on and
connected an aerial. A lovely picture appeared and re-
mained. Tim got out the hairdryer but nothing responded
to it. He then drew out the lower, centre power panel to
see whether heat on this would do anything. Now to get
this panel out you have to lower the main panel. Having
pushed the power panel back in Tim raised the main panel
and the set went off. He lowered it and the set came back
on.

"There you are" said Mr. Golightly, "on off, on off'.
Tim sighed and peered at the main board closely. A

tiny spark caught his eye. Yes, on one of the line output
transformer pins. Quick as a flash it was resoldered. "All
done Mr. Golightly. See you next year perhaps."

"What? When? Wait a minute!"
Tim moved the main board about and tapped it with

the screwdriver handle. "All done. Next gent please."
He wrapped it up and put it back in the car while Mr.

Golightly muttered about what his wife would say if it
happened again. We haven't seen him since - except
when he popped in with half a bottle of Bells for Tim. In
fact the poor joint hadn't been cleared that quickly. The
pin had been scraped clean before resoldering.

Tim's Second Trial
When two fellows staggered in carrying a big TV set

with doors Tim wondered what it was. It turned out to be

Les Lawry -Johns

a fairly old 26in. GEC set of the C2110 variety. Tim felt at
home with this type of set and had no qualms about
undertaking the repair. The two chaps departed, having
given their details, and said they would return later that
afternoon.

Tim removed the back cover and went straight to the
fuse on the upper left side. It had failed but wasn't
blackened. Tim fitted a new one and switched on. The
sound came on and the e.h.t. rustled up and Tim felt
pleased that he had taken this short cut. The fuse then
curled up an failed, and Tim stamped his foot in anger.

He checked the lower centre power unit which said it
was in order - the thyristor, the electrolytics, everything.
He then checked the line output stage carefully. Again no
fault. He remembered Beardy's 3500 and disconnected
the tripler, then fitted a new fuse and tried again. The
sound burst out but the new fuse died as the previous one
had. Tim reconnected the tripler and disconnected the
line output transistor. Another new fuse was fitted and
this time it held. Tim didn't suspect the line output
transistor but changed it just the same. He disconnected
all the I.t. lines from the line output transformer just in
case then tried again. The fuse failed after thirty seconds.
Feeling a bit fed up, Tim tested all the items associated
with the line output transistor's base. Everything was in
order, but then they would be if the failure occurred only
when the set was working. So it would have to be panel
replacement.

Tim thought hard, which was something he was not
used to doing. What if a replacement panel was fitted?
Would they be prepared to pay? Tim put the set to one
side.

When the owners (carriers) returned, Tim asked them
how much they were prepared to pay for the job.
"Somewhere between five and ten pounds" was the
answer.

"Clear off' said Tim angrily. So they carried it off and
Tim sulked. All that time and worry wasted. He would
have to change his ways. But why should he? He'd been
doing this job for forty years or so and he wouldn't change
now. Oh for a couple of nice Glls.

Mrs Fidler and the G11
Just then the phone rang. It was nice Mrs. Fidler who

lives on the outskirts of town. Tim had sold her a Pye Gil
some years ago and this was the first time she'd been in
trouble. Nice Mrs. Fidler, a young sixty year old, who had
her mother living with her.

"Hallo Mr. Tim. Can you come and fix my telly? The
tube's gone."

"How do you know the tube's gone Mrs. Fidler?"
"Because there's a white line across the screen. Our

neighbour had the same thing and Snappy Repairs took
the set away and fitted a new tube. It only cost them
eighty pounds."

"I'll come and see to it Mrs. Fidler, and promise it won't
cost you eighty pounds." Tim packed his bags and made
sure he had some 800mA fuses, a TDA2600 chip and a
chip holder. He sped up the road avoiding the dogs who
were chasing a bitch on heat. When he arrived he
whipped the back off the set and switched it on. There
was a supply to the field output stage so the fuse was
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intact. He unsoldered the TDA2600's heatsink and re-
moved it, having checked that the base of the holder had
not been overheating and had no dry -joints. The new
TDA2600 was fitted and the heatsink replaced. Upon
switching on a nice picture appeared.

"Oh Mr. Tim. It wasn't the tube after all."
"No dear. You're not the only fiddler in town I fear."
By the time Tim got back to the shop the phone was

ringing. "The white line is back Mr. Tim."
Tim cursed himself. He hadn't checked the 470µF h.t.

reservoir capacitor. He sped back, carrying a replacement
capacitor and another TDA2600. Tim looked sheepish
when he got there. He removed the 470µF capacitor from
the power board. It was a red one and the tags were
blackened. After fitting the new welded one and the
TDA2600 Tim was rewarded with a nice clear picture.
"You're lucky Mrs. Fidler. This could have cracked the
tube."

Letters
THE TX9 THYRISTOR PSU

Gordon Haigh's article on servicing Ferguson TX9
thyristor power supplies, in the July issue, was timely and
interesting. Anyone who has to face these sets in the field
will welcome the wealth of advice and information given
in the article. Although the TX9 chassis was basically very
reliable, the PC1001 and PC1040 versions were prone to
fuse blowing caused by repetitive spikes on the mains
supply at or near the a.c. waveform's zero -crossing point.
Ferguson introduced several modifications, mentioned in
the article, in an attempt to overcome the problem. These
were successful to some extent but the problem of fuse
blowing persisted until the arrival of the PC1044 version
with its switch -mode power supply.

If the fuse blows while the receiver is working, a
replacement fuse restores normal operation and all seems
to be as it should be in the receiver it's likely that the
cause of the fuse failure is a spiky mains supply - domestic
appliances in the same house could be producing the
mains interference.

A few years ago an "unofficial" modification appeared.
This altered the operation of the power supply in a way
that avoided the spiky mains problem. It consisted of
adding a second thyristor to the circuit. An outline sketch
of the arrangement is shown in Fig. 1. Both thyristors are
triggered via transformer T1 and both are fed with mains
a.c. at their anodes. Ferguson made the modification

Mains
AC

Trigger circuit.
VT62, SCR3, etc.

X Indicates cut in track
 additional components

L65

231I

Fig. 1: Thyristor power supply modification for the Fergu-
son TX9 chassis. Note that in the PC1040 version W66 is
omitted and R165/W67 are interchanged.

"That's what I told you, Mr. Tim."
"I . . . er. Oh, never mind. Just joking. Goodbye Mrs.

Fidler. Have a nice day."
Tim slunk back to his little shop and told Tinker Bell all

about it.
"I've heard you tell a million people about that capaci-

tor and what it can do. And when it comes to it you don't
bother to check it yourself' she said.

"I know, I know. Silly me."

Wickman Fuses
Oh, incidentally, Wickman fuses (see last month).

Ferguson don't call them that. They refer to them as
"circuit protectors". They seem to be the same however,
like a small black transistor with two legs. But order them
as circuit protectors from Ferguson, Wickman fuses from
Philips.

available for the PC1040 board and developed a small
modification kit which was issued to some of the more
desperately plagued dealers. It can also be applied, with
care, to the PC1001 version. The extra 470(1 resistors are
1 W types and the thyristor labelled SCR4 should be of
the same type as SCR1. Where W66 is fitted it can be
removed: the network C142/R173/W74 across SCR1 can
also be removed.

This modification made life a lot easier for many service
engineers.
Harold Raven,
Nottingham.

THE FLAT SATELLITE TV AERIAL
Publicity has been given recently to a small, flat, wall -
mounted domestic aerial for satellite TV reception. It's
certainly an extremely appealing idea and has been gen-
erally welcomed. For the present and for the forseeable
future however it's likely to remain just a concept. There's
no question of a new generation of flat "dishes" suddenly
replacing the conventional parabolic dish. In the fullness
of time the flat satellite TV aerial will undoubtedly come
into its own, but at the moment its development is
inhibited by manufacturing costs and the challenge of
perfecting viable electronic steering from satellite to
satellite.

It's claimed that the cost of a flat dish aerial is thirty per
cent higher than that of a parabolic dish giving the same
performance, and that a smaller surface area is required
for the same performance. This cost figure could be a
gross underestimation in view of the fact that the main
receiving elements on the flat aerial must be etched to
provide 1/4 or 1/8 wave sections with a manufacturing
tolerance of less than a thousandth of an inch. The
distances between the large number of these sections have
to be maintained at an even closer tolerance. In addition,
the surface must be kept perfectly flat. If these criteria are
not meticulously adhered to the signal picked up by some
of the sections may be out of phase with the signal picked
up by other sections, the result being phase cancellation.

At its current stage of development the flat aerial,
whether mounted on a roof or wall, would need a
conventional azimuth/elevation mount and would require
the same degree of care in alignment as a conventional
parabolic dish. An electronically steerable flat aerial could
indeed be mounted in an arbitrary position, but electronic
steering is a long way off and is unlikely to be available in
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the consumer satellite TV market. Electronic steering is
expensive because it needs a powerful microprocessor to
provide control. The flat aerial would have to have a
larger surface area than a parabolic dish that's mechani-
cally steered to point directly at the satellite - deviation in
either azimuth or elevation reduces the effective area of a
flat aerial. The flat dish is really suitable for use only with
the high-powered DBS satellites that are not due to start
transmitting to the UK until 1989/90.

I hope that these observations will have put the flat dish
development into a more realistic context and timescale.
Yes, the flat aerial is coming. But not yet. The conven-
tional TVRO parabolic dish will be with us for a good
long time to come.
Michael J. Stone,
Chairman and Technical Director,
Satellite Technology Systems Ltd.,
Bristol.

RECENT PHILIPS TV CHASSIS
I found Harold Peters' article (June issue) on recent
Philips CTV chassis most interesting. My own set is an
upmarket stereo "glass plate" model fitted with the
System 4 chassis. The overall performance is excellent,
though I've experienced many of the problems outlined in
the article plus a few others.

My receiver has the TRD4 tuning system and has
suffered from the usual drifting symptoms on BBC -2
(channel 64) only. Philips advised tuning the set upwards,
in the manner described by Mr. Peters, some five -ten
minutes after switching on from cold. D6107 also failed,
causing height shrinkage with top foldover.

The most obscure problem to date however was a
tendency for the power supply to shut down (usually
preceded by field collapse) and then immediately start up
again. This would occur at intervals after about an hour
from switching on, and seemed to be aggravated by
thumping the back cover in the region of the line output
transformer. I searched for dry -joints to no avail. For
some reason, probably rage, I gave a sharp tap to the side
of the large (small) signals panel and the fault revealed
itself. The power supply started to switch on and off
continuously and El appeared in the display. I could hear
a faint clicking from the line output transformer and
noticed a tiny flashover. Choke L5163 in the h.t. feed to
the line output transformer was mounted very close to the
transformer's body and was arcing across. Moving it
sideways cured the problem.

I also have a Model 934 fitted with the KT3 chassis.
This is six years old and is 100 per cent reliable. I would
like to modify it to take a 1V p -p composite video input
and would be interested in hearing from anyone who has
done this.
John Wood,
John Wood Photography, Newcastle-upon-Tyne.
Editorial comment: Since the KT3 has a live chassis a
mains isolating transformer would be required for a start.
We would be happy to pass on or publish any comments
from readers on the feasibility of this modification.

MAINS SUPPLY PROBLEMS
I am grateful to L. Hutchinson and Peter Chadwick for
raising the important points in their letters in the June
issue.

The advice concerning the repositioning of the anti-

glitch capacitor to avoid supervisory tones blowing 50mA

mains fuses was supplied in the first instance by the
importer of the merchandise affected, and I cannot claim
originality for it! Tones of quite large amplitude were used
at the time. They could be heard in some appliances, like
electric radiant heaters with a slack element that vibrated.
The advice was given to the trade and presupposed a
degree of common sense in the choice of fuse for the
mains plug. Doubtless the practice is now falling into
disuse as digital techniques take over.

In attempting to keep strictly to the point in my article
in the April issue I unfortunately had to miss out refer-
ence to RCCB- and PME-type installations. In my experi-
ence the installation of an independent earth completely
free from any connection to the water supply or the earth
provided in the domestic electrical installation is fraught
with problems. Whatever one does is relatively short
lived. Buried copper plates corrode away in the soil and
require frequent watering to remain efficient: even
galvanised copper rots away eventually. My QL computer
refuses to work for long on "raw" mains and has to be run
either from batteries or a constant -voltage transformer.

The moral of course is that you must be careful with
raw mains - I still keep one hand behind my back!
Whenever there is any doubt about an installation the
area Electricity Board should be consulted. They are
usually very helpful. Sometimes an isolation transformer is
required to make a completely safe installation. Often
such a transformer is in itself sufficient to remove any
unwanted garbage, though the cost is naturally greater
than that of a filter.
J. LeJeune,
Nottingham

COMPUTER AS A SERVICING AID
I have been using a computer in my business for about
five years now and have therefore been interested in the
articles published recently in Television on the use of
computers for storing service data.

In some cases the search for relevant information on the
set that's being repaired can take as long as the repair
itself, and is thus both time consuming and costly. The
articles have referred mainly to the dBase II program,
which runs on the IBM and its clones. This is complex -
some of the command instructions must be frightening
and seem almost gibberish to the beginner - and expen-
sive unless you already own or use one of these machines
and are familiar with its operation. All is not lost how-
ever. There are easier and cheaper database programs
that will do almost as well on a more readily available
home computer.

I use the well known and now very cheap Sinclair
Spectrum computer, with an Opus Discovery disc drive.
Any Spectrum will do (except the early "beige key
version", issue one, which cannot be upgraded to 48K
memory now as the bridge panel is no longer available).
Spectrums may be found lying around unused or can be
bought for around £40. The Opus disc drives cost around
£80 if you can find one secondhand. Even new Spectrum
Plus computers sell for only £70.

The database I use is Masterfile, by Campbell Systems.
It will hold about 29,000 bytes of information. I use it as
an index file with all the relevant data from your contents
page plus the model(s) and number(s) of any sets referred
to in the articles. I find that an index for a full volume
(twelve issues) occupies around 24K, so there's room for
extra "special references" to be added.

My method is to use the computer to search for the
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pages that refer to the set I'm working on in the volumes
of Television and then select these copies from my collec-
tion of the magazines. I use three search routines: Title of
article; Details of the first part (128 characters) of the
contents' description; and Extra details, which covers the
rest of the description. I use D for the most frequently
used references to sets I service and E for the less
frequently used items in TV Fault Finding, VCR Clinic,
Service Bureau and similar articles, and from these three
searches I can find all the articles in a particular volume in
a very short time.

I can load any other volume index I've compiled from
the Opus discs in about twelve seconds. It would take
about three minutes from tape. So finding the articles
takes quite a short time. There's not enough room in the
Masterfile database for much technical data, but it's very
easy to delete references that may not be used regularly
and thus make extra room for such details as may be
required. I've compiled full indexes for volumes 35 and 36
and would be prepared to supply copies of such data files
on tape at £1.80 each, including VAT, post and packing,
to anyone who already has the Masterfile program. If
there's a demand for them I'll compile indexes for earlier
volumes, and of course for volume 37 when this is

complete. I would be prepared to give a fuller description
of the way to modify the data and how I use the files. For
example, since I service mainly Philips and Pye sets I went
through the existing Master data files and eliminated the
references I didn't need. I saved these as Philips 1, 2 and
3, then using a combined program I have for Masterfile
datafiles I combined all these three into one. This would
be possible for any make of set, and the Masters can be
retained unharmed. It makes searching very much faster
for the brands a dealer may handle. Anyone who has a
Masterfile for the Spectrum could load the indexes from
my tapes and use them straight away or modify them as
required.
John H. Cowing, High Humbleton,
Wooler, Northumberland NE71 6SU.

A WORD OF WARNING
A few weeks ago someone planted a colour TV set full of
old PCBs and rubbish, including a spring -terminated 6V
battery, on my doorstep at around two o'clock in the
morning. My dog barked but the clowns had gone. I've
also had TV sets etc. left on my doorstep with a note
attached saying please repair and I'll call in two days' time
- sometimes a phone number is included. One of these
sets was a joker. On taking the back off there was a
microswitch stuck to the cabinet, with its button held in by
the back cover. This was wired to a battery and a
Veroboard with a 555 timer circuit and a buzzer. It was a
bit of a surprise when this went off but thank goodness
I'm here to tell you!

When I thought about this it reminded me of the hoax
bomb made up of a water -filled balloon with batteries tied
to it. This was found at the Christmas party in our local
gay club disco. We got rid of it during a break in the
festivities, but what if it had been a real bomb?

It seems that the targets of this sort of thing are mostly
dance and disco and gay clubs. If you find one, get the
battery out and treat the item as suspect. I try to help out
repairing appliances, TV sets and so on belonging to
fellow unemployed people. In conclusion, I'd urge readers
to take care.
Ian Ruddock, G8NCZ,
Stanstead Abbotts, Herts.

next month in
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 INTERFACING THE VM6101
In the September 1985 issue Keith Cummins de-
scribed the use of the Tifax XM11 decoder as a
teletext adaptor for the Sony KV182OUB, showing
how a set not originally designed for such use
could be modified to give satisfactory teletext
operation. Unfortunately, changes to the broadcast
teletext signal since then have caused problems
with the XM11 decoder, which was designed be-
fore the final teletext transmission standard was
agreed. So Keith decided to redesign the adaptor
project for use with the Philips/Mullard VM6101
decoder, using a programmed 8748
microcontroller chip to interface a modified XM11
type keypad with the VM6101. The exercise ended
up giving very good results.

 MAINS SUPPLY CHECKER
The possibility of electrical shock from equipment
connected to the mains supply is ever present,
especially when a customer's supply has been
incorrectly wired. Gordon Haigh describes a very
simple plug-in checker, using just three neons, that
enables you to see at a glance how the socket
outlet has been wired. Something that field service
engineers should find well worth carrying with
them.

 COAXIAL CABLE TV
In the second part of his account of cable TV
techniques J. LeJeune describes the planning of a
coaxial distribution system and the vital passive
hardware used for signal splitting, teeing off and
tapping.

 A LOOK AT SALORA SATELLITE RECEIVERS
Time we thought to take a look at the signal
processing in a representative satellite TV receiver
unit The Salora units provide a good example,
with straightforward and easy to follow circuitry.

PLUS ALL THE REGULAR FEATURES
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ECONOMIC DEVICES & QUICK SAVE T.V. SPARES
15/80H 3.71 234940 0.59 2SC535 0.79 AFI 80 0.55 8A656 5.46 BC560C 0.14 80X634 1.96 BFY52 027 BYX71-350 1.40
15/85R 3.30 234940-2 2.14 2SC536 0.33 AF181 0.53 1347100 11.35 80635 0.36 BDY20 1.21 BFY79 0.49 BYX94 0.16
16039 0.79 234950 0.72 2SC537 254 AF186 0.53 BA841A 28.98 BC636 0.42 BDY8 1 1.18 BFY90 0.61 BYY56 120
16181 1.04 234951 125 2SCE05L 1.16 AF239 0.43 BA843 3.96 BC637 0.24 BF115 0.40 BLY49 2.20 BZY93C30 1.86

16182 1.04 234966-Y 115 2SC620 1.46 AF279 5,55 BA854 5.76 BC639 020 BFI 17 0.66 BMOC 022 BZY88 RANGE 0.10

16334

16335

0.98

0.94

234999
238774

1.36

1.15

2SC643A
2SC668
2SC681

1.54
0.67

4.40

AL113
AN115

1.36

3.98

BAV18
BAV19
BAV20

021
0.11

0.31

80640
BC879
B C880

024
0.39

0.31

BF118
BF121

BF123

0.67
025
021

86101
BRIM
B R303

0.65
0.75
123

BZX61 RANGE
BZX79 RANGE
C1060

0.18
0.10
0.46

16446 0.98 2SB185
1.."13 250682 1.88

AN 155 1.89
BAV21 0.34 130X34 0.40 0F127 0.13 8110116 0.61 C106M 0.76

16600 1.38 2SB375 4.. 2SC684 1.66 AN206 158 BAW62 0.19 BCY70 0.30 BF 1 37 029 B R C300 201 C1129 0.58
16802 1.27 2SB400 0.40 2SC693 Ile AN 208 3.55 BAX12 0.44 BCY71 0.21 BF153 0.58 BRC5296 0.77 CA3046 2.55
17052 5.61 2SB405 1.03 2SC710 0.69 AN210 21* BAX13 0.11 BCY72 020 BF154 0.26 BRC6109 0.83 CA3089 0.83
17053 5.61 2SB449B 628 2SC711A 0.50 AN211 325 BAX16 0.11 BD115 0.46 BF157 0.33 BRC82 1.08 CA3093AQ 3.25
17074 9.30 2SB511 2.50 2SC717 128 AN214Q 275 BC107 0.13 BD116 0.70 BF158 0.18 B R C83 2.19 CA3094 2.20
17089 3.45 2SB54 139 2SC734 1.43 AN234 5.92 8C1074 0.11 130124 1.31 BF159 0.18 BR C84 2.06 CA3131EM 3.12
17127 3.51 2SB 546 3.75 2SC761-Y 0.95 AN 236 3.78 BC 107B 0.16 8B124P-KIT 0.69 BF 1 60 0.31 BRX44 0.60 C8F16848N-071 1.56
17376 1.58 2SB56 233 2SC783 3.98 AN 239 6.95 BC108 0.15 BD 1 31 0.57 BF167 0.38 BRX49 0.67 CD4001 0.34
17523 1.95 256618A 222 2SC790Y 1.73 AN240P 1.52 BC108B 0.15 BDI 32 0.42 BF173 0.34 BRY39 0.69 C04002 0.27
17524 132 258631 315 2SC828 028 AN241 1.71 BC 109 0.12 130133 0.53 BF177 0.35 BSS38 0.87 004008 1.35
1N4001 0.06 256643 0.61 2SC8674 3.84 AN245 4.49 BC1096 0.15 130135 0.36 BF178 0.40 BSTB0140G 525 CD4011 029
1N4002 0.06 25 6669 3.67 2SC876 026 AN253 297 801090 0.12 B0136 06 BF179 0.36 BSTCO246 6.99 C04012 0.24
1N4003 0.06 258681 336 230930 0.54 AN260 325 BCI 13 0.14 B0137 0.36 BF180 0.36 BST CO233 725 004013 0.33
1N4004 0.013 2SB695 1.96 2SC935 4.13 AN262 1.98 BC 119 0.36 BD138 0.46 BF I 81 0.32 BSTCC0143 3.07 CD4016 0.46
1N4005 0.08 25675 1.04 2SC936 8.66 AN272 7.92 BC126 023 130139 0.34 BF182 0.34 BST0104.3 285 004011 0.82
1N4036 0.08 258774 0.61 2SC940 4.68 4N28 I 6.65 50132 0.14 BD140 029 BF183 039 BSV57S 3.49 C04020 123
I N4037 0.07 256819 0.89 2301128 220 AN 295 5.52 BCI 35 0.14 BD144 1.70 BF184 0.43 BSW68 0.60 CD4021 0.39
1N4148 0.03 2501034 6.75 2301138 0.84 AN301 3.60 BC137 0.18 BD150 125 BF185 039 BSX19 16 CD4023 028
1N4448 0.05 2501050 5.06 2S01273 1.36 AN302 3.99 BC138 0.34 B0157 0.67 BF194 0.14 BSX20 0.34 CD4025 0.64
1N5401 0.14 2SC1096 1.16 2S01453 539 AN303 439 BC139 026 B0160 1.60 BF195 0.14 BSY52 0.50 CD4028 0.84
1N5402 0.15 2SC1104 3.96 2SD152K 264 AN305 8.95 BC140 0.45 130163 0.71 BF196 0.17 BSY79 0.51 0040406 0.85
1N5403 0.16 2SC1106 4.54 230198 3.17 AN315 246 BC141 0.34 B0165 0.62 BF197 0.18 BT1004 1.61 C04047 1.06
1N5404 0.15 2SC1114 325 253234 0.49 AN316 5.53 BC I 42 0.34 BD 166 0.42 BF198 0.17 B1106 1.55 CD4049 0.46
1N5408 0.35 2SC1116 435 230235 0.60 AN318 5.44 BC143 0.19 BD168 0.73 BF199 0.17 87108 1.45 CD4052 0.75
1N914 0.04 25C1124 128 2SD24 2.29 AN320 5.47 BC147 0.08 80175 0.60 BF200 0.37 BT119 1.76 004066 0.30
1113403 5.00 25C1129 0.34 230257 2.94 AN321 225 BC1484 0.10 BD179 0.49 BF218 036 BT120 2.17 004069 029
131555 0.31 2SC1131 0.64 230292 2.59 AN322 516 BC 1486 0.13 80181 0.99 BF64 0.17 BT121 2.48 C04070 0.66
1344 0.10 2SC1158 333 2S0313 239 AN33I 4.59 BC 1 48C 0.11 80182 0.99 BF237 0.66 BT123 138 004081 0.35
1350124 0.81 25C1162 1.05 2S0325D 226 AN337 3.81 8C149 0.11 BD183 039 BF240 0.17 TBA970 3.06 C04093 0.72
13921 0.10 2SC1172 212 230348 16.13 AN340P 1.17 8C1498 0.13 BD184 121 BF241 0.17 13715160R OM C04511 1.10
2N1303 038 2SC1195 590 230350 522 AN355 538 8C153 0.14 801 87 0.53 BF245 0.50 BTT6018 242 C04528 204
2N22194 0.33 2SC1212A 1.97 2SD350A 220 AN362 1.75 BC154 0.14 80189 0.69 BF245A 0.52 51114124 4.89 CD4556 1.47
2N2222 0.38 2SC1213 0.89 230353 8.38 AN370 3.95 BCI 59 0.36 130190 ass BF245B 0.49 BU106 248 CR02AM -8 1.55
2N2646 OM 2SC1226 1.46 250389 2.41 AN5010 5.70 BCI 60 0.49 BD 201 028 BF2464 2.52 BU 108 1.50 CV12E 4.09
2N2904 036 2SC1293 0.90 230401 135 AN5111 2.92 BC161 016 80202 0.60 BF255 0.20 BU 109 2.6 CX095D 3.14
2N2905 0.43 2501306 198 230414 138 AN5120N 4.50 BC168 0.36 BD203 0.50 BF256 0.38 BU110 5.69 CX104 9.64
2N2906 038 2SC1316 1025 230471 213 AN5132 439 BC169C 0.16 BD204 0.61 BF256LB 0.42 501110 4.16 CX108 10.50
2N2926 0.15 2SC1317 0.87 230560 2.95 AN5250 3.96 BC 1 70 0.16 130207 1.79 BF256LC 0.42 BU125 248 CX109 736
2N3053 027 2SC1364 0.49 2SD588A 2.36 AN5435 3.08 B C171 0.11 80208 034 BF257 0.34 BU126 1.3 CX130 8.76
2N3054 0.99 25C1383 120 230600 325 AN5610 2.85 8C172 0.13 BD222 0.49 BF258 0.36 130137 6.53 CX134 12.32
2N3055 0.61 2SC1 391 245 2S D601R 0.65 AN5612 4.68 801728 027 BD225 0.6 BF259 0.34 BU205 1.011 CX136 11.49
2N3442 1.56 2SC1398 0.94 230613 123 AN5613 4.63 8C173 0.17 BD228 0.63 BF262 0.57 BU206 121 CX139 11.83
2N3702 0.14 2SC14134 3.05 230621 126 AN5630 3.95 801748 027 BD 229 1.05 BF263 0.57 BU 207 1.65 CX157 4.84
2N3703 0.18 2SC1446 125 230636 0.55 AN5701 N 1.66 BCI 77 035 80232 0.50 BF271 0.34 BU208 1.46 CX158 5.52
2N3705 0.16 2SC 1 447 2.07 250639-R 0.77 AN6250 295 BC178 026 80234 0.42 BF273 020 802602 1.97 CX177 6.46
2N3706 0.14 2SC1475 0.37 2313655 038 AN6300 4.40 BC179 026 BD237 0.47 BF274 020 BU2084 1.12 CX187 6.84
2N3707 0.16 2SC1505 1.00 230657 3.50 AN6310 8.74 BC 1 82 048 80238 029 BF324 035 BU2080 1.95 CX755 12.95
2N3711 0.11 2SC1514 1.6 2306614 06 AN6320N 4.28 BC182L 0.10 BD239 0.45 8F336 0.33 BU209 133 CX8854 6.85
2N3771 0.70 25 C1573Q 122 230731 2.45 AN6340 11.00 BC 1 82LB 0.14 80240 0.37 BF337 0.40 Buns 2.95 DEC1 2.20
2N3772 171 25 C 1578 8.74 230773 0.33 AN6341 5.98 BC183L 0.11 80241 0.39 13E338 0.33 80326 220 DEC2 2.20
2N3773 2.3 25C1583 1.17 230811 716 AN6342 1.61 BC183LB 0.26 80242 0.39 BF355 029 BU326A 220 DS3486N 4.33
2N3819 0.42 2SC1617 3119 2313823 1.98 AN6363 16.00 BC 184 0.13 8D2434 0.33 BF362 0.66 803265 220 DS3487N 4.33
2N3823 1.17 2SC675 1.41 230837 1.56 AN6371 924 BC184L 0.14 802430 029 BF363 0.60 80406 1.49 01222 0.40
2N3904 0.62 25C1678 1.98 25D841 36 AN6387 10.65 BC184LB 0.26 B0244 0.51 BF371 0.50 BU406D 1.79 E5024 028
2N3908 0.62 2SC1741 1.3 230856 1.45 AN6531 1.95 13C186 027 802440 0.79 BF391 025 BU407 022 E5386 025
2N4101 1.73 25C1810 1.70 2SD857Q 1.84 AN6551 1.35 BC187 0.6 BD245C 039 BF417 0.84 804070 1.09 E9903 0.46
2N4240 3.30 25C1815 0.66 230882 1.50 AN6552 0.68 BC204 0.16 BD246C 125 BF418 1.87 BU412 9.15 E9005 0.50
2N4444 1.73 2SC1826 0.65 230894 163 AN6610 2.40 BC207 0.14 80253 145 BF422 023 BU4264 1.13 ESM310BP 4.15
2N5293 0.50 23C1829 3.34 2S0898 3.45 AN6677 8.95 B C2I 2 0.11 BD2784 OM BF423 0.52 811500 1.95 FND500 5.78
2N5294 0.50 2SC1875 5.85 2SK105H 215 AN7111 145 BC2128 026 BD317 260 BF450 035 BU5084 1.75 GC374 1.65
2N5296 0.49 2SC1881K 2.98 2SK152 295 AN7114E 8.54 8C213L 0.10 BD318 225 BF451 029 BU 536 5.80 60243 4.95
2N5297 0.50 2SC113E3 302 2SK34 0.76 AN7115 3.38 8C213L5 0.15 BD375 0.42 BF457 0.41 130608 265 GF758 0.84
2N5298 0.61 2SC1906 028 2SK41 127 AN7120 4.65 BC214 0.10 BD380 0.76 BF458 0.39 BU705 225 GH3F 1.82
2N5771 1.18 2SC1921 1.37 2SK79 228 AN7145 280 BC214L8 026 BD410 0.52 BF459 0.52 BU806 1.79 6411215 4.50
2N6109 1.58 2SC1923 1.07 40408 0.50 AN7146 4.35 BC n5 0.40 00433 0.47 BF460 020 BU807 0.80 HA11211 2.53
2N6130 0.72 2SC1929 2.3 40594 1.53 AN7151 2.26 BC237 0.10 BD434 0.49 BF469 0.31 BU826A 215 HA11225 4.29
2N6133 1.25 2SC1 942 423 40636 1.43 AN7156 2.85 BC237BJ 0.12 BD435 0.49 BF470 0.55 BUW84 1.39 HA11226 10.44
2N6180 0.95 2SC1 945 7.99 4EX581 OM AN7158 6.75 BC238 0.10 80436 0.60 BF471 033 BUX84 1.00 HA11229 0.85
2N6292 1.65 2SC1959 0.45 741 0.30 AN7218 1.E4 6C2384 0.13 80437 0.49 BF472 023 BUX85 1.10 H411235 2.48
2N696 0.43 2SC1957 1.09 7805-7022 063 AN7223 425 6C2388 0.13 B0438 0.40 BF479 0.61 800694 2.04 6411124 525
2N698 0.43 2SC1 953 1.93 7806 0.73 AU 107 3.50 80239 0.12 BD441 1.42 BF480 1.38 BY126 0.13 6411244 2.82
2341006 1.50 2SC1962 1.93 7808 OM AU110 225 502398 0.3 BD442 1.41 BF491 139 BY127 0.08 HA 1 1251 4.47
2341011 1.65 2SC1969 3.10 7812-7022 1.16 AU113 525 802514 0.31 130509 1.65 BF495 0.64 BY133 0.13 H41125 4.29
2341015 0.49 2SC 1983 835 7815 0.64 AY105K 208 BC294 0.50 80510 1.07 BF506 0.43 BY164 0.47 1441137W 2.87
2341012 1.3 2SC1985 1.55 7818 022 AY106 1.09 BC300 035 130519 1.50 BF509 0.41 BY176 0.52 H41138 5.03
23410200 0.89 2SC2009 0.34 7824 0.64 BA524 821 50.301 0.45 80529 132 BF523 024 BY179 1.08 H411414 5.65
2541027R 0.45 2SC2029 233 7905 OA 5250 265 BC302 033 80 530 1.18 BF532 0.45 BYI 82 035 HA1144 7.87
234473 0.75 2SC2028 211 9368 10.70 1340 1.55 13C303 1.04 60533 0.67 BF596 0.18 50184 0.47 H41156 1.16
2S4766S 4.95 23C2063 039 4A133 0.12 BA130 0.14 BC307 0.18 80534 0.53 BF597 027 BYI 87 0.77 H41160 4.78
2SC 1 173Y 125 2SC2078 3.11 AC133 0.12 841310 128 BC3074 0.14 BD 535 0.79 BF694 0.22 BY189 1.79 HA1166 1.96
2SC 1474 125 2SC2073 2.3 AC123K 0.43 841320 138 BC308 0.18 110536 0.61 BF757 0.59 8Y198 162 HA1166X 5.36
2SC1 509 1.35 2SC2085-Q 1.40 ACI 27 0.27 BA1322 3.95 BC3084 0.11 BD 537 0.74 136159 0.47 80201/2 1.50 HA1167 5.36
2SD1391RL 3.95 2SC2091 130 AC128 0.34 841330 275 80309 0.17 130538 1.45 BF761 1.05 50203,20 039 HA11706 9.50
2341095 3.74 2SC2141 1.86 AC138 0.24 B4145 0.19 803174 0.13 805448 0.83 BF762 0.75 BY207 022 HA11705 8.00
2341103 6.55 2SC2166 16 AC141 029 134148 0.25 BC327 0.15 80598 1.73 BF869 0.47 130208 0.46 6411703 4.95
2S4329 0.40 25C2216 0.69 AC142K 0.44 54154 0.40 BC328 0.11 80677 0.56 BF870 030 80210-400 0.19 HA11701 4.56
2S4489 1.17 2SC2233 2.20 AC151 028 84155 0.12 BC337 0.08 80679 0.57 10959 0.42 80210-600 027 H411710 9.50
2S4490 225 2SC2236 1.65 AC176 030 BA156 0.05 BC338 0.34 80680 0.76 BF960 0.49 80210-800 0.34 HA11713 9.75
2S4493 2.25 2SC2278 1.69 AC179 028 BA159 0.15 50368 0.24 80681 1.48 BF970 0.69 BY218 1.64 HA11711 20.16
234562 0.57 2SC2314 217 AC183 0.72 BA182 024 130440 1.09 80696 247 BFR39 0.44 130223 123 HA11715 3.25
2S4564 0.75 2SC2335-K I 10.41 AC187 0.39 134222 1.66 BC441 0.44 60699 3.49 BFR61 0.50 8Y224-600 1.88 HA11714 9.75
234614 4.88 2SC2551 126 ACI 87K 0.43 134302 124 BC454 0.36 813700 3.70 BFR62 0.50 130225-100 1.13 HA11716 13.10
2S4628 1.14 2SC2565 3.92 4C188 0.47 84311 1.32 BC460 0.42 50707 1.06 BFR79 029 BY226 025 HA 1 1725 18.26
2SA639S 1.75 2SC2570 2.88 4C1 -01 0.49 BA312 1.05 130461 5.47 80709 1.12 BF601 1.65 BY227 0.49 HA11725MP 16.00
234659 0.49 2SC2577 3.58 AC188K 0.43 BA313 0.76 BC462 1.15 80710 0.80 BFR86 198 BY228 0.60 HA117555P 623
2S4673 1.50 2SC2578 6.75 AC193K 016 84317 0.08 60463 0.64 80809 025 BFR89 1.63 80229-106 1.12 HA11781 8.90
234684 1.61 2SC2671 1.99 AC194K 0.65 BA318 0.02 80477 031 BD810 0.69 BFR904 0.70 60229-600 0.92 HA1180 5.15
234697 0.82 2SC2826 207 AD 140 196 54328 4.77 50478 032 BD879 0.74 BFT42 0.43 80255 0.69 HA 1 196 7.43
234699 1.75 2SC288A 1.85 A0143 1.93 BA333 1.37 BC479 0.41 80880 0.79 BFT43 0.43 60295-600 1.03 HA13001 2.25
234715 0.95 2SC3153 56 40145 1.69 64335 627 BC532 028 80895 2.31 BFT84 0.40 BY298 0.36 HA1306 226
234747 10.74 2SC372 1.40 AD 161 0.56 6451024 2.86 BC546 0.17 BD899 2.48 BFW10 0.60 BY299 0.45 H41338 7.50
234748 136 2SC373 1.16 A0162 0.45 BA511 2.92 BC547 0.10 B0901 0.79 BFX29 0.34 BY407 0.90 HA1339 2.33
234817 0.65 25C383 1.33 A0262 1.3 BA514 226 BC548 0.10 BD902 0.84 BFX84 0.37 BY409 1.49 HA13402 7.87
234818 122 2SC388 0.50 4F114 247 84521 252 BC549 0.10 BDW83C 1.56 BFX85 0.41 130448 1.35 HA13342 2.65
2SA835 2.50 2SC394V 0.81 4F115 124 BA524 8.94 BC550 0.10 BDW84C 1,56 BFX86 036 BY713 1.10 HAI 3365 4.02
234836 0.89 2SC403C 0.60 AF118 120 BA526 738 BC556 0.16 BDX32 1.15 BFX87 0.55 BYW19/1000 269 HA1366WR 1.86
2S4844 0.65 2SC41 219 AF127 0.50 BA527 2.98 BC557 0.10 80X534 4.93 BFX88 0.34 BYW56 0.34 HA1367 4.32
234872 0.70 2SC458 039 AF139 0.53 BA532 1.56 BC558 0.10 BDX538 1.85 BFX89 0.44 BYX10 019 HA1368R 2.45
234884 2.15 2SC495 0.92 AFI 78 1.45 BA536 295 BC559 0.10 80X548 2.16 BFY50 0.32 547(55-500 0.19 641368 207
2SA937R 0.97 2SC515A 285 AF179 0.55 646209 5.52 0055913 0.11 80X624 215 BF451 0.50 BYX71-600 0.90 641370 3.71

pLe181IZ .4 .4178734UIel 45k'41'i ZNaUlU06aiL . 1. 1. ±
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PO BOX 15, WOLVERHAMPTON, WV2 4A7_ fia TEL 0902 712083
HA1374 4.80 LR3419 9.37 NE565N 1.33 SKE4F2/08 1.24 STK3042 10.75 TA7312P 2.45 7062105P 2.50 TDA3560 5.3 TUA2000 8.98
HA1377 4.98 LR3471 9.37 NE645BN 3.35 SKE4F2/06 0.85 STK3044 5.75 TA7313AP 1.36 TD62104P 2.50 TDA3571Q 2.97 TV106 1.86
HA1389R 205 LU1141 727 NP1106 860 SKE4F2/10 1.24 STK4019 4.50 TA7314 594 TD62706P 4.50 TDA3576 7.09 TY6010B 2.97
441389 2.39 LU52012 5.55 0A202 0.11 SKE4G2/02 0.96 STK430 1135 TA7323P 3.15 TDA1001B 231 TDA3590 5.79 U05G 1.14
HA1392 165 LU52011 14.95 DA47 0.16 SKE5F3/10 1.60 STK433 625 TA7325P 115 TDA10133A 225 6.45

2 A3,,,
ULN2204 11.45

HA1394 3.95 LU03112 12.37 0A91 0.09 SKS1/10 2.15 STK4332 83 TA7339P 1.75 TDA1005A 222
TT .,52,,1

' ''''''''' 7.95 UPA53C 4.94
441397
441398
HA1406

3.76
3.98
2.47

M193
M21 C

12.75

1.13

0495
0C28
0C29

0.12
295
2.15

SL1310

SL14307
3.14

2.32

516435
STK4352

5.94

1225

TA7340P

TTAA7760961:RAP

5.06
3.10
323

TDA1006A
TDA1010AF

211
425,,

TD43652 2.95
TDA3651ACI 2.%
TDA3651 1.95

UPC1003 5.95
UPC1009C 8.95
UPC1025H 3.00

HA1452 0.85 M23C 223 0036 128 SL414 3.69 STK436 4.70 TA7611AP 420 TDA1011 -... TDA3651A 2.75 UPC1026C 124
HBF4030AF 2.48 M293 6.95 OC44 cm SL432A 3.44 STK437 93 TA7616P 525 TDA1010 125 TDA3g50 295 UPC1028H 200
H014538 2.07 M51102L 6.35 0C45 0.18 SL439 2.48 STK4372 39 TA7622AP 894 TDA1011A 325 7044051313 3.95 UPC1020H 2.77

HD38702-A2 8.95 M5115P 524 0072 0.44 SL471 4.78 S11(439 725 TA7628P 598 TDA103 2.45 TDA4280 720 UPC1032H 0.62
HD38750A53 8.95 M51203L 3.15 0075 0.44 SL480 3.98 STI(441 1025 TA7629P 750 TDA1034B 2.42 TDA4290 4.47 UPC1042C 8.95
H038750A-7 1.25 M51231P 0.95 064236 1.06 SL490 2.44 STK443 1029 TA7630P 2.98 10410355 2.95 TDA4400 2.21 UPC1156H 2.96
HD38800A50 14.09 M5134-9341 4.13 ON782 1.98 SL901B 6.95 S110157 13.45 TA7640AP 229 70410351 1.85 TDA4420 4.02 UPC1158 5.84

HD44801A05 1825 M51353P 525 OT121 1.45 SL918A 6.98 STK460 6.95 TA7672P 2.40 TDA1037 1.78 1044422 326 UPC1161C 4.50
HEF4001BP 0.61 M51381P 5.09 PT6042 2.45 SN16861ANO 4.95 STK461 9.68 TA7676P 70410370 2.05 9.00 UPCI182H 122
HISH1010
HISH1004

8.59
6.00

M51393AP
M51394P

9.35
11.97

P18504
R1038

4.96
2.19

SN16862AN
SN16966N

2.98
1025

S110463

ST10466

11.53
11.77

TA7726P
TAA320A

""
1.27

1041044
1041047410

2.62 TDA4431 227
3261041440

UPC1186H 1.05
UPC1181H 1.25

HISH1002 9.50 M5142P 6.85 81033 2.19 SN29717N 1.19 STK4833 16.95 TAA350A 6.45
.2-9J 044442 4.75 UPC1185H 1.95

HM6231 9.81 M5144P 4/5 8200813 1.33 SN29716N 3.66 STK501 6.32 TAA570 1.74
TDA1059B 0.98 1044600 4.8 UPC1188 7.40

HM6232 10.65 M51513L 2.55 82009 19 SN29715N 6.04 STK502 5.74 TAA621AX1 4.85 TDA1054M 1.35 1044600 2.84 UPC1212C 1.72

HM6251 625 M51515BL 3.73 R20106 1.33 SN29722 11.95 STK5314 1222 TAA621412 214 11341060 160 TDA4610 4.80 UPC1225H 325
HM7103 4.85 M51517L 3.71 82029 1.33 SN29723AN 7.65 STK5730 3.95 14.466113 262 1041082 33 1044620 4.78 UPC1230 5.24
HM9032 322 M5192 2.20 82030 1.33 SN29764AN 138 ST1(7216 14.50 TAA691 858 1041151 1.21 TDA5500 6.03 UPC1238 4.09

HM9012 322 M5194AP 5.74 R2257 3.71 SN29767 4.98 STK772 6.95 TAA700 3.75 TDA11705 225 1045700 2.75 UPC1263 4.09

HM9015 324 M5231L 1.95 R2265 1.49 SN29770BN 184 S1'R1096 5.45 14.49313 4.87 1041190 2.11 1047270$ 225 UPC1277H 5.85

414297 17.16 M53274P 1.33 R2305 1.18 SN297728N 4.91 STR4090 1138 TAA970 213 TDA1190Z 3.96 7048190 2.47 UPC1278H 5.80

H14208 18.75 M54532P 2.15 82322 0.59 SN29771BN 1.48 STR440 7,85 14.4110 2.52 TDA1200 1.50 7049403 235 UPC1351C 111

45401 0.11 M54544L 4.75 R2323 0.76 SN29791 2.98 STR441 6.95 14G232-600 0.79 1041235 338 1049503 2.92 UPC1350C 140
82403 425 M58478P 877 R2354A 2.01 SN29798N 5.56 STR451 5.54 140626-600 120 1DA1236 48 1049513 5.44 UPC1353 1.85

R2C05 4.75 M58485P 13.65 R23546 2.01 SN2709 0.44 STR453 816 TBA120AS 124 1041270 3.55 TDB1033 2.68 UPC1355C 2.13
R3P06 225 MA06 1.07 R2443 0.88 SN7400N 034 STR454 7.50 TBA120SB 113 10413214 1.33 TDE1081 7.05 UPC1363 4.20

R3P08 4.95 MA8001 092 R2461 1.50 SN7401N 0.36 ST86020 8.31 TB41207 0.95 1041412 1.05 7E626 1.49 UPC1362 2.98
R94558 6/5 M49303 1.16 R2540 1.95 SN7402N 0.65 16029V 5.75 TBAI2OU 250 TDA1420 2.55 TEA1002 2.55 UPC1365C 698
S751 225 M83705 118 R2540X 3.30 SN7404N 024 16035V 0.73 TBA120A 116 TDA1440 3.45 TEA1009 1.86 UPC1366 8.38
TT425 0.18 MB3712 1.85 R2615 0.67 SN7408N 0/7 16036 0.67 TBA1440 2.03 TDA1470 225 TEA1014 3.30 UPC1360C 4.51

Z0003GE 5.37 MB3713 1.69 RCA16029 2.01 SN7410N 027 16037 2.11 TBA1441 1.62 T0A1470P 425 TEA1020SP 821 UPC1378H 4.25

Z00200E 5.93 MB3730 2.94 RCA16600 1.38 SN74121 1.60 76044V 0.97 TBA1440G 520 TDA1506 7.85 TIC106C 0.61 UPC141C 3.75
K174YP 3.46 MC13002 3.69 RCA16802 1.08 SN7413N 0.37 T6045 18 TBA1441 210 1041510 628 TIC106M 0.57 UPC1458 8.66
KA2101 2.92 MC1310P 2.25 RCA17074 6.60 SN74141N 215 16049 1.45 TBA240A 3.99 041512 3.69 TIC116Y100 2.07 UPC151C 2.95
KC581C 621 MC1327P 1.33 RCA17376 1.58 SN74151AN 1.51 76052V 0.87 TBA395 1.10 TDA1515 6.97 TIC44 172 UPC2032 1.48
KC582C 3.97 MC1330P 2.88 RCA17524 0.83 SN74154N 117 16058 3.08 1043950 1.10 TDA1559 3.15 T1C45 0.77 UPC30C 2.51

KC583C 6.63 MC1350P 1.61 RCA17523 013 SN74190 135 16059 2.71 TBA396 2.90 TDA1670 4.48 11047 035 UPC324C 4.11
1200CV 1.69 MC1351P 3.96 RCA2060 2.00 SN7420N 0.34 19003V 125 1134403 2.39 TDAMO 3.85 TIP120 18 UPC32C 5.25
LA1201 1.02 MC1352P 2.50 RGP01-15 1.65 SN7430 0.49 19005V 238 TBA440P 156 7041905 1.76 TIP110 0.45 UPC339C 4.90
LA1210 1.56 MC1357P 2.15 RGPIO 08 SN7440N 027 79011V 0.49 16448013 1.30 TDA1908 1.95 TIP112E 0.85 UPC41C 4.10
LA1230 2.87 MC1358P 1.55 RGP30M 0.40 SN7472 1.54 19013V 7.96 TBA500P 6.58 041940 1.95 TIP112 0.88 UPC4558C 215
LA1320 2.87 MC14001 2.40 81402 1.58 SN7474N 0.44 79014V 2.60 TBA510 2.11 041950 295 TIP117 0.95 UPC474 5.11
LA1352 1.75 MC14013 0.41 1119354 2.38 SN7493AN 0.93 19016 1.02 TBA520 114 TDA2005 3.95 TIP121 0.87 UPC554C 1.85
LA1357N 1117 MC14493P 11.95 S1299 7.98 SN74LS26N 0.53 19019W 138 TBA520Q 1.8 T0A2006 1.55 TIP126 0.73 UPC566H 2.95
141323 18 MC14494P 2.15 5175 31.48 SN7613131N 126 19034V 1.45 TB45.313 130 TDA2004 227 TIP132 1.40 UPC574 3.3
LA1364 3.8 MC14497 3.16 52062D 2.07 SN76013NO 7.50 79035V 233 TBA530 130 10421302 0.90 11P137 1.50 UPC575C2 2.40
LA1365J 3.44 MC14510BAL 3.15 62800D 5.54 SN76023N 5.15 79051 78 TBA540 1.15 TDA2003 1.75 TIP29 0.84 UPC576H 258
141385 1.94 MC14511BCP 1.10 S2812 3.47 SN76023ND 3.96 19054V 3.95 T845400 1.15 1042010 1.68 TIP2955 0.95 UPC577H 1.3
LA1387 810 MC14528BCP 2.70 S2818 4.05 SN76033N 3.65 19057V 0.70 TBA550C 1.40 1042020 235 TIP29A 0.46 UPC57BC 8.70
LA3155 125 MC1712 3.88 S37025 6.15 SN76110N 0.90 79062V 0.49 TBA560CCI 18 1042030 1.99 11P2913 0.63 UPC580C 4.13
LA3331 18 MC5192 19.50 S4OW 1168 SN76115AN 1.61 T9064 1.03 TBA570Q 1.60 1042140 1.59 TIP29C 0.40 UPC581C2 1.34
LA3350 1.43 MC7724CP 3.49 660806 11.10 SN76131 1.92 746002 435 TBA570A 1.71 1042150 68 TIP290 0.75 UPC592H 2.15
LA3361 3.89 MC7818C 2.18 SA8063 5.17 SN76227N 1.33 747027 4.80 TBA641Al2 4.13 1042151 2.07 T1P3055 0.75 UPC595 2.95
LA3365 338 MCR100/7 18 SAA1006 1.75 SN76226DN 1.8 7470513 1.74 TBA641872 3.03 1042160 4.01 TIP30A 0.41 UPC5% 128
LA3390 425 MCR106-5/6 025 SAA1020 4.76 SN76228N 317 747051 1.74 TBA651 0.87 1042161 1.85 TIP30C 0.16 UPO1514C 8.95
LA4030P 4.71 MCR220/7 223 SAA1025 4.40 SN76242 8.95 747054 255 704673 2.60 1042170 3.45 TIP31A 0.34 UPD2819C 4.98
1A4031P 320 ME0402 0.17 SAA1024 2.81 SN76243 8.50 TA70613AP 0.71 1134700 135 042270 4.65 TIP31B 0.38 UPD4013B 4.03
LA4032P 235 ME0404/2 0.47 SAA1075 625 SN76396 2.90 TA7061AP 127 TBA7213 265 1042510 78 TIP31 C 0.50 UP04066B 4.%
LA4100 125 ME0411 028 SAA1121 7.44 SN76533N 2.47 747069 3.13 113A730 355 042520 2.37 TIP32A 053 UP0553-164 1915
LA4101 1.30 ME6002 026 SAA1124 3.3 SN76532N 2.95 TA7070P 113 TBA750Q 290 1042522 3.46 TIP32B 0.69 UP08049C-1 11.50
LA4102 2.81 ME6102 0.28 SAA1130 4.99 SN76545 327 TA7072P 2.57 TBA760 1.71 0A2524 4.50 TIP32C 0.40 x000nA 4.68
LA4112 0.56 ME8001 0.34 SAA1174 7.77 SN76546N 3.47 1A7073P 5.86 1134800 015 1042521 3.71 TIP33 085 X0022CE 5.75
LA4125 2.25 ME0411 0.75 SAA1250 4.15 SN76549 2.59 TA7074P 133 7648105 1.61 042525 310 TIP33A 115 X0029CE 7.09
LA4138 3.45 MJ2501 330 SAA1251 515 SN76570 3.08 TA7076P 79 TBA810T 150 042532 2.50 TIP33C OA X00310E 4.95
LA4140 1.15 MJ3001 1.76 SAA11351 495 SN76611 2.59 TA7089P 3.10 TBA810AS 1.00 1042530 2.70 TIP34 3.54 X0035TA 5.98
LA4192 429 MJ481 1.53 SAA3027P 10.65 SN76620 2.59 TA7092P 8.65 TBA820 152 7042541 2.48 TIP41A 0.49 X0040TA 4.50
LA4220 1.62 MJ802 4.90 SAA5000 2.95 SN76660N 2.48 T47033P 3.99 TBA82064 1.10 042540 2.15 TIP41B 0.65 X0042CE 4.35
LA4250 6.75 MJE2955 1.89 SAA5010 5.39 SN76666N 1.41 TA7102P 5.88 TBA890 2.50 10425450 5.94 TIP41C 0.49 X004.3CE 2.75
LA4400 3.92 MJE3055 1.05 SAA5012 510 SN76708 4.86 TA7106P 1.61 TBA920 1.89 TDA2560 2.17 TIP42A 0.49 X0056CE 6.3
LA4420 1.72 MJE340 0.49 SAA5020 5.78 SN76709N 25.54 TA7109 171 TBA920Q 2.31 T0A2575A 0.50 11P4213 0.53 X0057GE 6.00
LA4422 1.72 MJE520 0.49 SAA5030 825 SN76707N 5.11 TA7122B/P 032 TBA940 127 0425764 2.85 TIP42C 0.33 X0062CE 6.52
LA4430 1.56 ML231 3.33 SAA5050 7.74 SN76705N 1.34 TA7124P 234 TBA950 134 TDA2571A 3.66 TIP47 0.65 X0065CE 4.3
LA4440 2.95 M1232B 3.26 SA81009B 538 SN76730 6.00 TA7129P 150 TBA970 3.56 MA2578A 2.57 TIP48 0.92 X0074GE 10.00
LA4445 3.95 ML237B 251 SA83011 7.34 SN76810N am TA7130P 1.27 704990 18 10425764+6 1235 TIP49 3.61 X0077GE 15.96
LA4460 222 ML238 5.77 SAB3013 5.61 SN76832N 325 TA7136AP 1.27 TBA990Q 1.68 10A2581 1.98 TIP55A 165 X0079CE 4.95
LA4461 295 M1923 3.35 SAB3021 730 SN94041 5.54 TA7137P 0.98 TC4001BP 3.3 1042582 1.45 11S43 1.43 X0092CE 4.95
LA4505 7/5 ML926 328 SAB3024 6.36 SN94042 5.54 TA7141AP 327 TC4011BP 3.50 TDA2591 2.50 TIS90 0211 X0096CE 5.98
LA5112N 2.98 MM5314N 4.02 SAB3209 522 SP8385 0.55 TA7146 2.50 TC4013BP 175 TDA2594 3.3 11011CP 0.95 X0109CE 11.3
LA7020 1316 MM5316N 9.16 SAB3210 149 SPS5384 1.98 TA7t46P 423 TC4016BP 3.15 1042593 2.47 TL072 1.85 X0113CE 2.07
LA7025 11.97 MM5318N 3.11 SAF11332P 550 ST1702L 0.99 TA7148P 1.67 TC4053BP 4.34 10425910 0.83 11494CN 835 X0195CE 7.50
LA7027 10.92 MM5369N 2.01 SAF1039 3.35 STA401 6.76 TA7149P 326 TC4069 225 1042595 3.65 TL072CP 2.55 X0204CE 8.74
LA7040 920 MM5387AA/N 620 SA65010 839 STA441C 3.00 1A1152P 2.09 TC4071BP 2.74 042030 6.50 TMP4320 1900 X02610E 8.75
LA7042 3.58 MM5841N 6.64 SAS5605 2/6 STA471C 7.56 TA7161P 5.45 TC4081BP 325 TDA2611AQ 2.98 TMS1024NLL 1125 X1222AF 3.63
LA7800 265 MN1400VL 1165 SAS5607 5.42 STK0029 5.54 TA7162P 325 70401-1000 138 0A26120 4.68 TMS1025N 16.95 IX01110E 2.95
LA7801 122 MN 1405 128 SAS5701 5.42 STK0039 5.11 TA7169 7.95 TC45148P 5.44 0426114 125 TMS3720ANS 19.50 Y969 022
481214 3.08 MN1435VX 11.48 SAS570S 2.61 STK0040 12.78 TA7172P 1.41 TC9002BP 11.34 042610 2.19 TMS3748NS 14.95 1043310 2.15
LC7800 920 MN6016A 208 SAS580 285 STK0050 7.72 TA7176P 2.48 1042781 1.71 1042620 235 TMS3755 1113 ZPY120 325
103120 1.13 MP1192 5.07 SAS6600 133 STK0080 9.16 TA7193AP 14.05 TCA27OS 127 1042630 1.96 TMS3894NL 19.3 ZTK33 0.43
103150 225 MP2794 4.00 SAS660 2.97 STK011 5.08 TA7193P 7.75 TCA270SQ 19 7042631 2.73 MS5102NLL 625
LM1017N 429 MP2812 5.01 SAS6700 1.33 STK013 9.3 TA7291P 271 TCA290A 239 T042640 2.95
LM1877 10.92 MP8512 1.57 SAS670 3.96 STK014 98 TA7203P 218 TCA420A 216 TDA2652 13.45

Full list available with order1M224 1.75 MPC596 2.13 SAS6710 1.93 STK015 7.75 TA7204P 216 TCA440 225 TDA2653 365
LM2808 625 MPF256C 1160 SBA750 1.61 STK016 8.45 TA7205P 138 TCA530 2.24 TDA2654 6.18
LM2877 525 MPS6570 0.48 SC84203 19.35 ST1(022 5.25 TA7206P 6.35 TCA640 736 10A2670 2.54 or SAE please 9" x 4"
LM317CKC
LM324N

1.38

0.54
MPSA42
MPSA56

0.65

027
SC9504P
S0A2006

1.95
18.95

STK025
S1K031

12.50
12%

TA7207P
TA72f6P

334
2.15

TCA650
7046600

2.04
3.30

1042680
TD42690A 3202.65 Telephone 0902 - 712083

LM339N 0.80 MPSA92 0.49 SDA2112/2 12.85 STK040 9.40 TA7210P 3.58 TCA730 181 1042740 6.00 (24hr. answering machine
LM340K 11.85 MPSUO5 0.86 SG264A 6.45 STK043 13.44 TA7214P 3.63 TCA750 2.25 TDA2780AQ 5.14 for Access & Barclaycard users)
LM342P 10 MPSU10 1.56 SG613 8.87 STK054 7.13 TA7215P 2.58 TCA800 6.95 MA2795 2.78
LM342P 1.62 MPSU56 0.78 SG629 827 S1K058 1625 TA7217AP 1.45 TCA830SQ 238 TDA2791 2.5 TELEX 338490
LM342P 1.62 MPSU60 1.98 SG6533 11.96 STK077 7.67 TA7222 135 TCA890 5.44 TDA/910 1325 Stock queries by post only
LM348N 2.15 MR818 0.33 SI-1020H 10.89 STK078 8.91 TA7226 3.57 TCA900 2.04 TDA3000T 2.75 For quantities of 18+ per line - Please
LM380N 2.80 MR854 0.72 SI-1125HD 17.63 STK080 16.50 TA7227P 2.81 TCA910 2.04 104330013 6.98 ask for special quote.
LM384N01 3.75 MR914 18 511125H 7.50 STK082 11.86 TA7229P 4.45 TCA940 2.47 043330 2.95

Orders from Govt Institutions, Schools,
LM567CN
LM6402/011

1.71

1023
MSM5816RS
MSM5840H

17.35
9.70

SI1225HD
511630HD

1927
21.98

STK086
STK1039

13.59

5.75
TA7230P
TA7232P

4.98
660

TCA940E
TCE330

2.93
38

7043506
TDA3501

7.98

725
Nationals etc., accepted with official order.

LM6402A093 10.15 MVS460-02 0.61 S16900 12A0 STK2110 733 TA7233P 3.15 TCEP1000 1075 TDA3500 4.3 All goods should be dellyered
within 4 working days

LM748 1.92 NE542 2.50 SKE1/02 18 STK2145 1625 TA7240AP 783 TCEP100 9.61 043510 455 All items previously advertised
LM8360 3.81 NE545B 4.86 SKE2F1/04 139 STI(2230 7.70 TA7245P 592 TD3406AP 3.98 1043520 9.71 by Quicksave T.V. Spares are
LM8361
482612

3.57

11.95

NE555
NE556

08
0.95

SKE2G3/04
SKE4F1/06

18
035

STK2240
STK2250

14.40

1895
TA7270
TA7310P

750
2.15

TD3F8CIOR

TD3F930H
4.16
4.16

MA3540
1DA3541

6.99

360
still available from us
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TV Fault Finding
Zanussi ZA374 Chassis
We fitted this set with a teletext adaptor kit. After doing
so we found that no pages above 199 could be selected.
Several days were spent testing, phoning and
headscratching before the cause of the problem was found
- the ITV text transmissions from certain transmitters
were out of tolerance. The following procedure provided
a cure:
(1) Switch the set on and select ITV text.
(2) Select mix.
(3) Ground pin 22 of CI1 (SAA5230). This will give the
effect of weak sync.
(4) Adjust the crystal trimmer C28 until the text informa-
tion begins to run from left to right across the screen - the
text information should take approximately three seconds
to run across the screen.
(5) Remove the ground link from pin 22 of CIL

This adjustment cures the fault which is caused by a
variation in the timing of the transmitted text signal and
the inability of the crystal, because of its precise fre-
quency, to cope with this variation. The crystal used in the
latest teletext conversion kits has a wider bandwidth, so
this fault should not occur. It's possible that a similar fault
could be experienced with some Philips chassis that use a
similar combination of CPU chip and crystal. A.R.

Mitsubishi CT2627
This new set suffered from height variations and occa-
sional field collapse. The fault was very intermittent and
the use of a hairdryer and freezer didn't help. We found
that the problem lay with the field output transistors Q402
and 0403. Mitsubishi say that the output coupling capaci-
tors C412 and C413 (both 330µF) should also be checked
- their value is critical. M.Du.

NordMende FV Chassis
Set dead was the complaint. H.T. was present up to the
anode of the flyback thyristor DU16 but there was no
other life. A scope check showed that there was line drive
output at pin 15 of line oscillator panel Z. There was also
a waveform at the gate of DU16, but no other life. While
we were working in this area the set suddenly came to life.
The problem was traced to a dry -joint at one end of one
of the line output stage tuning/coupling capacitors, CU16
(82nF). When we had resoldered this the set worked
correctly, but after a few hours on test it failed. We had to
replace DU16. M.Du.

Sharp C1415
This set had been dropped and the complaint was that the
search tuning intermittently wouldn't work. We traced
this to a crack in the print around the rear edge of the
board, at the back of the tuner. M.Du.

Sanyo CTP5101
This elderly colour transportable came in with the com-
plaint that the sound was o.k. but there was no picture.
We checked the tube voltages and found that the grids
were at 200V negative. This was because R617 (330k11)

Reports from Aled Roberts, GW6BMP,
D.A. Brown, Mick Dutton, Lawrence Ingram,
Eugene Trundle, Roger Burchett, Hugh MacMullen,
Michael Dranfleld and Steve Leatherbarrow

which provides bias from the first anode supply had gone
open -circuit. When this resistor was replaced the set
produced an excellent picture with the tube still in good
condition. We also had to clean the push-button assembly
and the line hold control. M.Du.

Etron EC142
This imported colour portable came in with the complaint
that the tuning would intermittently drift off. The fault
appeared on soak test and we found that a gentle tap on
the front panel near the push-button unit would restore
normal working. When we removed the front control
panel the cause of the problem was obvious. 0700 in the
33V supply to the tuning presets had been soldered into
the board and then twisted, with the result that its legs
were intermittently shorting. Untwisting it cured the prob-
lem. M.Du.

Decca 80 Chassis
The complaint with this set was that it was dead. We
switched on and found that the output from the power
supply was correct. Our next suspect was the 5.1k,f1 (or
6.8k11) line oscillator start-up supply resistor. This proved
to be o.k. however. When we started to make voltage
measurements around the TBA920 line oscillator chip we
found that the set sprang to life when the meter was
touched to either pin 3 or pin 4. Once it was working
however the start-up resistor still got hot, with the 12V
supply voltage low at 8V. The problem turned out to be
that D302 (1N4148) was open -circuit. This diode provides
isolation between the 12V rail and the line oscillator's
start-up supply. M.Du.

ITT 80 Chassis
This fault had everyone baffled. The set produced a blank
raster with a bright squiggle down the centre, like partial
line collapse. The electronic tuning wouldn't tune either.
The fault turned out to be due to the mains rectifier's
reservoir capacitor C606 (220µF) which was open -circuit.
As a result there was ripple on the h.t. line. D.A.B.

Fidelity ZX2000 Chassis
The TDA2581 chopper control chip and the chopper
transistor were both faulty. These were replaced but no
reason for their failure could be found - all the usual
things were tested. We noticed that an enormous amount
of lacquer had been applied to the set and when we
switched on we found out why! Arcs flew everywhere
from the top of the line output transformer. After replac-
ing this there was no field scan as the TDA1170S chip had
failed, then no colour because of another faulty chip
(TDA1365). L.I.

Sony BT871 Tuner
The BT871 u.h.f. tuner is used in several older Sony CTV
models including the KV1400 and KV1810 - it's the long
narrow one with quasi-phono sockets for the signal input
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Fig. 1: Trouble spot in the Sony BT871 tuner.

and output. We've had several examples that have suf-
fered from intermittent tuning drift which can usually (but
not always!) be instigated by tapping or squeezing the
tuner. The cause has in all cases been a bad joint between
the earth print land and the screening wall on the r.f. side
of the mixer/oscillator compartment. Fig. 1 shows the
trouble spot. E.T.

Rank T22 Chassis
This set came in with a leaky BU208A line output
transistor. After checking for other faults the BU208A
was replaced and the set was put on soak test for a couple
of hours. A few days later it was back with the same fault.
This time we discovered that someone had fitted a 1.511
instead of a 111 resistor (5R8) in series with the BU208A's
base. Assuming that this was the cause of the trouble we
replaced 5R8 and the BU208A. This time the BU208A
lasted for only a few seconds. Careful examination of the
BU208A's base circuit revealed a dry -joint at pin 3 of the
line driver transformer. Resoldering this and fitting yet
another BU208A produced a good picture and no further
trouble. M.D.

Sharp DV1600
This set would intermittently go into the standby mode.
Due to the intermittent nature of the fault it took us a
long time to discover the cause. Once it had gone into
standby, which could take anything from three hours to
three weeks, the set couldn't be switched back on unless it
was allowed to cool for about an hour. The last time it
went into standby repeated switching on and off gave the
fault away - there was a vertical line from top to bottom
(line collapse). Now the line scan coils are connected to
the collector of the 2SD869 line output transistor via a
bolt which is soldered to the print: the other bolt that
secures the transistor is connected to the line output
transformer. A circular ring (dry -joint) was noticed round
the former bolt. This was the cause of the fault and after
resoldering with a 140W gun to provide a good solid joint
there was no further trouble. M.D.

Thom 9600 Chassis
This set had no sound or picture, though e.h.t. was
present. When we made a quick check on the power
supplies we found that the 34V supply was missing, with
F511 (500mA) open -circuit. An ohmmeter check from the
fuseholder to chassis showed a dead short which was
traced to C171 (6.8µF) on the decoder panel. After
replacing this item and the fuse the set was found to be
tripping. This time the 34V rail was a good 10V low at

24V. The cause was traced to the 24V regulator transistor
VT812 which was short-circuit collector -to -emitter. When
this had been replaced normal working was restored.

M.D.

Rank T20 Chassis
I still get these sets with a BU208 fitted instead of a
BU208A. This one was starting up and there was plenty of
audio noise. Occasionally a channel could be tuned in.
The h.t. voltage was varying wildly around 110V instead
of being steady at 200V and there was no e.h.t. of course.
The BU208 had developed leaks between all three
connections. The owner swore that the set had had only a
replacement on -off control. Oh yes, and they'd been
having trouble with the line collapsing. Another fine burn
up you've got me into Stanley! R.B.

Murphy V1400
No field scan on this Hitachi -looking set was due to C408
(1µF) being open -circuit. R.B.

Rediffusion Mk. 3 Chassis
The problem with one of these sets was low, distorted
sound which at first was intermittent. Replacing the audio
driver transistor's load resistor OR71 (82011) provided a
cure - use a 1W resistor in this position. Another of these
sets had washed-out video, with the contrast and bright-
ness controls inoperative. The cause was the chroma
demodulator chip 2IC1 (MR1327P). R.B.

Pye 731 Series Chassis
The fault with this set was no green. The usual voltage
checks were made and the resistances in the circuit
appeared to be within normal tolerances. I noted however
that the TBA530 matrixing chip's green output load
resistor R458 was about 43kS/ instead of 39kfl, and to my
amazement found that the relevant part of the chip shuts
down when the load resistor value exceeds about 42kf1,
thereby switching off the output transistor. H.MacM.

Grundig GCS 100/200 Chassis
The fusible resistor R607 would open now and then. I
eventually found that the cause was that old favourite with
the G8 and G11 chassis - the insulating pad under
thyristor Ty501 sometimes read about 500f1 to chassis.

H.MacM.

GEC C1407H
The fault with this set was no colour and weak contrast,
with all three controls (colour, volume and brightness)
doing very little. We went about this in rather the wrong
way, by checking the voltages around the single chip
decoder. No significant errors were found and the
sandcastle pulse was present. A helpful GEC technical
representative suggested a careful check on the shape and
amplitude of this pulse as the decoder chip does odd
things if this is even mildly incorrect. The pulse was
correct however and after further investigation we found
that the 12V supply to the controls was missing due to a
hairline crack. Isn't it strange how you can convince
yourself that a fault is going to be a pig even before you
start, then you lead yourself up the garden path! S.L.
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Servicing Mechanical VCRs
Part 5

In the last instalment (June issue) we looked at the rather
horrendous but clever part of the mechanism whose sole
function is to make the drive arm move one way when
play, record or audio dub is selected and return it when
stop is selected. The bulk of the mechanics below the deck
are concerned with this operation and don't cause too
many problems.

The drive arm is the prime mover for the loading arms
and for the first part of the pinch roller's travel, before the
solenoid takes over. Subordinate functions are: moving
the loading arm lock levers which operate the "stoppers"
that hold the guide rollers and slant poles firmly in
position; releasing the reel brakes; allowing the back -
tension device to engage; and moving the take-up clutch
into position.

All the electrical functions are carried out by the row of
microswitches above the keys, the UL and AL switches
on the deck, and the two slide switches on the audio/servo
or audio only (3V16) board. The first two of the above
groups mainly switch supply rails: the slide switches are
concerned with audio and erase switching. Control of
much of the servo and signal circuitry is achieved by
switching supply rails.

Loading Arm Mechanism
We'll start this month with the loading arm mechanism.

Movement is initiated by a pin on the slide plate: it
engages with a slot in the drive arm - see Fig. 1. The
adjustable link at the other end of the slide plate moves
the rotary lever and its two attached links which move the
loading arms into position. At the completion of loading a
wire link from the rotary lever partially rotates the tension
cam: a projection on this passes up through a slot in the
deck. This projection releases the back -tension arm from
its parked position, allowing the pole to contact the tape.
The back -tension device is in fact a mechanical servo: the
brake is pulled off if the tape tension increases.

The drive arm also operates the loading arm lock
levers. Primarily (see Fig. 2) these move the two lock
arms into position during the final part of the loading
cycle. These lock arms carry the alloy impedance rollers
(plastic on the Mk. III deck), also the stoppers that lock
the slant pole/guide roller assemblies (see Fig. 3) in
position. The lock arm on the supply side also carries the
full erase head. A projection on the loading arm lock
lever on the take-up side moves the pinch roller slide plate
(see Fig. 2) which brings the pinch roller into the pause
position, releases the reel brakes, and engages the take-up
clutch.

It's useful to study the detailed operation of the slant
pole/guide roller assemblies as they tend to cause prob-
lems in ageing machines. Each assembly consists of a cast
base into which a slant pole is pressed and a guide roller is
screwed, the latter being locked with a setscrew - see Fig.
3(a). The guide roller has a plastic centre section which
should rotate freely on the metal pin. The guide rollers
are vertical, but the slant poles incline in opposite direc-
tions. The only other item in the slant pole base is a steel
pin that engages in a notch in the locating block (part of

Mike Phelan

the drum base). This determines the height of the
assembly when loaded. The slant poles also locate in a
pair of V notches in each block, giving registration in the
horizontal plane.

An angle bracket to carry the slant pole base is screwed
on to the end of the loading arm. The base is not rigidly
attached to this - it's allowed considerable freedom of
movement. This is achieved by means of a screw with an
integral spacer and an enlarged hole for the bracket. The
purpose of this arrangement is to allow the base to be
located purely by the pin and slant pole without the
loading arm having any influence on its position. Further-
more, although the angle brackets are firmly screwed to
the loading arms the holes are large enough to allow
adjustment.

During the loading cycle, once the loading arms are iii
position the lock arms move forwards and the stoppers
engage the guide rollers, holding each assembly rigidly.
It's important that the stoppers don't play any part in
moving the loading arms into position. If, through
misadjustment, this happens the guide rollers and slant
poles cannot be rigid.

Problems
The problems that occur are many, and are often

increased by previous unskilled repairs. The loading arms
and associated parts are critical as they determine the path
of the tape.

Probably the most common problem is caused by the
method of driving the loading arms. They are both
propelled forwards by adjustable links attached to the
rotary lever. That on the take-up side has a peg which
projects down through a curved slot to take the link. This
peg occasionally becomes loose, requiring rerivetting or
replacement of the loading arm. The supply loading arm is
moved by a short arm which is attached to its pivot by a
single screw. The pivot has two flats to locate the short
arm. If the screw works loose the flats wear and the hole
in the short arm gets chewed up. The cure is to replace
both components. See Fig. 4 for details of this trouble
spot. To check for this problem, press play with the
machine switched off, then turn the flywheel until the
machine is half loaded. Grasp the right-hand (supply)
loading arm and check for excessive movement in the
direction of travel.

It's important that the loading arm pivots are free and
lubricated - they sometimes seize up due to corrosion of
the plating. Unfortunately they have to be dismantled to
lubricate them - this requires removal of the lower drum
assembly. A useful tip here is to unplug the pre-rec board
instead of unsoldering the rotary transformer leads, then
remove the board and lower drum as a unit.

Tape path errors caused by the loading mechanism
require careful observation while the flywheel is being
turned by hand. The pole/roller bases must not foul the
deck or drum base, and they must be free to locate in the
notches without being forced one way or the other. If the
latter occurs the angle bracket is probably bent or mis-
placed. Slacken the screws, load, then tighten. Both bases
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Fig. 3: (a) Details of the right-hand slant pole/guide assem-
bly and the left-hand side opposite angle. (b) Cross section
when in the loaded position.

must reach the loaded positions simultaneously. If one
gets home first either the flats on the supply arm are worn
or the adjustable links have been altered.

It's sometimes easier to check the movement of the
loading arms after removing the slide plate, but note the
positions of the polythene washers.

The back -tension cam doesn't give any trouble, but if
anything is sticking here the back -tension pole can remain
outside the tape loop, causing incomplete tape wrap. The
result is that in the record mode approximately a third of a
previously recorded picture remains - this produces a very
wide noise bar on playback.

The pinch roller slide plate can get stuck to the deck

Fig. 4: Details of the loading arm links.

plate with spillage, causing sluggish action.
The loading arm stoppers should contact the guide

rollers squarely: watch out for misplaced erase head
wiring that prevents this.

A fairly common fault with several causes is the inter-
mittent appearance of a noise bar at the top or bottom. It
can be cleared by adjusting the guide roller(s) but
reappears in time. The most common cause is that the
setscrew on the guide roller is loose. If it's not slackened
before adjustment the thread will be damaged. Slacken
only sufficiently to allow the roller to be moved - if it's too
loose the tape motion can disturb the adjustment before
you tighten up. The same symptom can be caused by
anything that prevents positive location of the pole/roller
base assembly. One reason for this can be a burr on the
notch that takes the pin. Another is foreign matter
compressed into the same notch. Don't forget about the
drive arm lock roller (see previous instalment). If this
jumps out at the completion of loading the loading arms
can move back imperceptibly.

Don't alter the positions of the two locating blocks.
This is no consolation if someone else has! All you can do
in this case is to hope that the locking paint gives a clue to
the original positions.

It goes without saying that parts such as the slant poles,
guide rollers and impedance rollers should be smooth and
undamaged. The same applies to the full erase head,
whose surface is rather brittle and easily damaged.

Reel Assemblies
There are not too many problems when it comes to the

reel assemblies. The height of the reel discs, which is
adjusted with shims, is not too critical, but the discs are
prone to seizing on their pins, especially with the Mk. III
deck. Note that the Mk. III uses plastic rings in place of
circlips to retain some parts, including the reel discs.

All rubber tyres require replacement periodically. The
first one to wear out is that on the take-up reel. It
becomes glazed and slips instead of the clutch slipping.
The result is a squeak on record and playback.

The take-up clutch is the real villain of the piece here.
The felt friction washers become polished and the clutch
then slips, driving the tape erratically but sufficiently to
chew it up before the Hall sensor operates and stops the
tape transport. The Mk. III version is better in this
respect. Replacement is the only cure.

The unloading and reel idlers, and indeed the clutch,
are prone to seizing up due to fluff winding itself around
the spindles, but the first two give little trouble otherwise.

A loud screech on fast forward or rewind should direct
attention to the counter pulley which loses its lubricant
after a while. If it seizes up the machine trips out. This can
be very intermittent and baffling - the clue is to watch the
counter closely. A drop of oil suffices.

The brake mechanism gives little trouble if kept clean
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and lubricated. Check that the unloading operation does
indeed wind the tape back into the cassette -a fault here
can be missed.

Back -tension Band
The back -tension band needs replacement periodically,

and the back tension must then be readjusted. If a gauge
is not available, a rough and ready way is to set it so that
in playback the right-hand impedance roller is just moving

and the back -tension lever is at about half travel. If the
back -tension arm moves about considerably during
playback, suspect a faulty pinch roller or take-up clutch or
tyre - but try another tape first.

To Follow
In the final article in this series we'll talk about the key

assembly and any other odds and ends that have not so far
been discussed.

Vintage TV: Early GEC Receivers
GEC and Sobell were part and parcel of the same group
for so many years that it's difficult to recall the early days
when the companies were separate and GEC produced
some highly individual designs of its own. GEC is in fact
one of the oldest names in the industry, its radio sets
dating back to the earliest days of broadcasting. Sobell
came along rather later, at the end of the second World
War, and quickly gained a reputation for reliability - as
evidenced by the unprecedented length of its guarantees.
When the merger took place, in the early sixties, it was
the latter company's designs that survived. The name
GEC became yet another badge engineering job.

GEC had been in on television from an early stage, and
at this point I must shamefacedly admit that many years
ago I let one of their pre-war models slip through my
hands. This was on the celebrated occasion (recorded in
this column some time ago) when I had the job of clearing
out a radio and TV shop's stockroom above a cinema in
Newcastle-under-Lyme. There were two old TV sets
amongst the spoils, one being a 5in. Marconiphone and
the other a monumental GEC which in a moment of
incautious generosity I gave to one of my erstwhile
assistants. So, Gerald Horrox, if you read these words . . .

The BT1091B
I must start therefore with the first post-war GEC set I

encountered, a 9in. table model known as the BT1091B.
Its moulded cabinet held a large, single -deck chassis that
carried 21 valves and the c.r.t. A two -screw quick -release
system was fitted to make service access easy. Considering
the general design of TV sets at around this time (the
BT1091B was released in August 1949) the GEC set was
refreshingly sensible and straightforward.

The receiver section was of the superhet type, using
mostly Z77 miniature r.f. pentodes, but oddly enough an
octal -based L63 triode was used as the local oscillator.
The sound i.f. was extracted in the Z77 mixer pentode's
anode circuit via a trap, there being no common vision/
sound i.f. amplifier stage. There were two vision i.f.
amplifier valves followed by a diode demodulator (half a
D77) whose output was passed to yet another Z77 which
was used as the video amplifier. This stage was interesting
(see Fig. 1) since it was an early example of what was to
become quite common practice, the use of h.t.-derived
standing cathode bias to improve the stability and overall
frequency response of the stage.

The c.r.t. was driven at its cathode, the other half of the
previously mentioned D77 acting as an interference lim-
iter. Four preset clipping levels were available by altering
shorting links across the resistors in the D77's anode

Chas E. Miller
circuit. The interference limiter in the sound channel was
unusual, employing both sections of another D77 in a
negative feedback arrangement that muted the first a.f.
amplifier stage (DH77) in the presence of short -duration
interference pulses. Younger readers, reared on 625 -line
TV, might well wonder what all the fuss was about. With
the modulation system used for 405 -line transmissions the
receivers were very vulnerable to impulsive interference,
especially from motor vehicles. This could result in large
white splashes on the screen, accompanied by a machine-
gun effect from the loudspeaker. In the days before the
compulsary fitting of interference suppressors the BBC
used to put out a short film designed to press home the
need for them. An irate viewer, unable to stand the
annoyance caused by a nearby car any longer, hurled a
brick at his TV screen whereupon the set, and the car,
both went up in two glorious bangs! The car, by the way,
was an old Austin Seven, which would now be worth
thousands of pounds. I wonder if they really did blow it
up?

The sound output was from a KT61, a large octal -based
"kinkless tetrode" capable of providing 4.3W as a class A
amplifier. Another of these valves was used in the field
output stage, but was in this case triode connected. It
worked as a multivibrator in conjunction with an L63
triode, and had transformer coupling to the low -resistance
scan coils. Both the height and linearity (referred to as
"form") controls were in its cathode circuit, consisting of
lkfl and 10k0 potentiometers respectively.

The line timebase circuitry was unusual enough to
deserve illustration (see Fig. 2). An L63 was used as a line
sync pulse inverter whose output pulses were coupled to
another L63 via the secondary winding on the line output
transformer and C56. The line output valve was a Mullard
EL38 output pentode, which must have been a bitter pill
for the designers who would no doubt have much pre-
ferred to stick with GEC valves, but an equivalent type
was not available. The L63 and EL38 acted together as a
multivibrator, the drive waveform being generated across
C57. At the end of the scan there was feedback via the
line sync pulse path. Wonder of wonders, flyback e.h.t.
was used, provided by an overwinding on the transformer
and a U37 soldered -in rectifier. The nominal e.h.t. voltage
was 6.5V.

Focusing was provided by means of an electromagnet
which was fed from a negative supply derived from the
centre tap on the mains transformer's secondary winding.
This supply was bypassed by a variable resistor. The
current through the coil was of the order of 150mA, the
voltage being between 28-37V. Normal h.t. was supplied
by a pair of MU14 rectifiers, each rated at 120mA and
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Fig. 1: The video circuitry used in Model BT10918. Much
work had gone into the design of the video output stage.
Note the bias stabilising by means of R34 and the use of
both series (L20) and shunt (L21/22) h.f peaking coils. As a
result of partial decoupling (C29) there is I.f negative
feedback at W's screen grid while at very low frequencies
R36 is added to V7's anode load due to partial decoupling
by C30.

delivering 348V after smoothing. The mains transformer
was of the fully isolated type, and an obscure feature was
the provision of a separate 1.t. winding for the D77 sound
interference limiter valve. Although this valve had a
heater voltage rating of 6.3V the winding supplied only
5.8V and was centre -tapped, the centre tap being con-
nected to the focus coil's supply. Possibly a portion of this
supply was used as bias for the valve.

The BT2147
In July 1950 the BT2147 made its appearance. This was

a compact 9in. table model in a plastic cabinet. It was an
excellent set with an advanced design for the period, but it
tends to have been forgotten compared to the similar but
more famous Bush TV12. GEC marketed models for
London and Birmingham, the only difference being the
detachable r.f. unit which made it easy to convert a set for
use in a different area.

For some inexplicable reason the earlier superhet de-
sign was abandoned in favour of a t.r.f. receiver, but the
rest of the circuitry took on a more modern appearance.
There were on fewer than four vision r.f. amplifiers, again
the redoubtable Z77s, three of them being common to the
sound channel. A crystal diode was used as the vision
demodulator, with the contrast control as its cathode load
(see Fig. 3). The wiper of this control was d.c. coupled to
the video amplifier valve's control grid (a Z77 again). This
time the video amplifier had a single low -value resistor
(5kCI) as its anode load and its screen grid was connected
directly to the h.t. line, with no decoupling. Half the
inevitable D77 was used as an interference limiter, the
other half being used as an interlace filter for the field
.sync pulses.

A B36 double triode did duty as the blocking oscillator
in both timebases. The line output stage now used a boost
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Fig. 2: The line timebase circuit used in Model BT1091B, an
early example of the use of the output stage as part of a
multi vibrator circuit.

Fig. 3: The video circuitry used in Model BT2147. This time
an RC 1.f attenuating network was incorporated in the feed
to the c.r.t. cathode. C61 was 1.5kp in Midlands sets.

diode, but the voltage gain thus obtained was by no means
as great as that in later designs. Once again a U37
provided the e.h.t., now 7kV. Marconi-Osram (the valve
company jointly owned by GEC and EMI) had by now
produced its own line output valve, the KT36, which was
used here.

A permanent magent was used to focus the c.r.t.
Normal h.t. came from a metal rectifier in a conventional
a.c./d.c. circuit, and all the heaters were series operated.
Voltage tappings were provided for mains inputs of 200-
250V, with part of the rectifier being shorted out on the
lower d.c. ranges.

A single separate sound r.f. amplifier had its output
demodulated by the diodes in a DH77 which was followed
by a much simpler crystal diode interference limiter
circuit. N37 miniature output pentodes were used in both
the audio and field output stages.

Later versions of this set had a superhet receiver unit
which was tunable to all the Band I channels. I remember
buying one of these from a customer, at a nominal price,
more or less to do him a good turn. I casually asked what
was wrong with it, and received the reply that "Mr. Blank
(a well known local dealer) said the tube had gone and it
wasn't worth repairing". The set had been sent in for field
collapse! It was far from being the first time that I'd come
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across this sort of thing in connection with Mr. Blank, but
as always it was hardly worth persuing the matter. The
fault was in fact due to an open -circuit blocking oscillator
transformer, and when this was repaired the set gave an
excellent picture.

A Portable Conversion
This was in the days before portable TV sets were

generally available, the sole example at the time being the
Ekco TMB272. The little GEC set seemed a suitable
candidate for a conversion job. I fitted a 13 -channel tuner
and wired all the valve heaters for series -parallel 12V
operation, replacing such valve types as necessary with
6.3V equivalents. The line output valve was changed from
a KT36 to an EL81 for example, and the U31 boost
diode was changed to an EY81. H.T. was provided by an
external vibrator power pack obtained from an ex -govern-
ment surplus store and intended for use with the No. 19
tank set. The results were excellent, the sensitivity being
more than adequate for most areas even with a short rod
aerial. But I didn't enjoy them for long. The set was seen
by a long-distance lorry driver who was so impressed that
he made me an immediate, non-refusable offer. I often
wonder what became of that set, for I never saw it again.
The battery drain was fairly high - around 6-7A as I recall
- but this would have been of little account with a heavy-
duty lorry battery.

Later GEC Models
GEC stayed with the removable r.f. chassis idea for

many years. In fact the basic design of GEC chassis varied '
little during the following years, apart from the fact that
the timebase chassis was changed to vertical mounting.
For a time the mains dropper resistor was replaced with a
barretter, which was fine for dealing with mains variations
but became difficult to obtain when it failed.

An ingenious converter was produced for use when
ITV came along. It consisted of a plinth about four inches
deep to house the tuner unit. This assembly was screwed
to the bottom of the original cabinet. The selector switch
was in a convenient place, central beneath the tube, and
there was no need for elaborate drilling and fixing. These
converters were difficult to obtain at one time, causing
customers who had seen "Snow White and the Seven
Dwarfs" to comment "some time my plinth will come",
which proves that what this column may lack in class it
makes up for in sheer nerve. Seriously though, the tuner
was of the incremental type, having one Band I and two
Band III positions. Since each channel had its own
separate adjustments, it was possible to peak them up if
need be to obtain extra gain at the expense of bandwidth.
GEC used this type of tuner for a number of years, the
performance being perfectly adequate as regards the
choice of channels.

When 110° c.r.t.s appeared towards the end of the
fifties GEC brought out its famous bow -fronted range,
which had two vertical chassis and a twelve -position turret
tuner. The line output stage was mounted horizontally
beneath the tube, between the two receiver and timebase
sections. Various versions of this basic layout took the
company into the sixties and thence to the time of the
merger with Sobell.

A Look at Capacitors
Probably the least understood, though important and
often referred to, expression in electronics is that "capaci-
tor current leads the voltage by 90°", i.e. the current
flowing is at maximum when the voltage is starting to rise
from zero and vice versa (see Fig. 1). This gives rise to the
question "how does the current know what the voltage is
going to be?" Capacitive current is given by the expres-
sion V/Xc, where Xc is the capacitive reactance or the
capacitor's opposition to a.c., but this doesn't get us very
far. In textbooks Xc is given as 1/27rfC where f is the
frequency and C the capacitance in Farads (so 1,000,000
must be placed above the line for µF calculations). Thus
the reactance of an 0.01µF mains filter capacitor to the
50Hz supply is roughly 81(1/, and 0.03A will seemingly be
taken by the capacitor though it won't affect the supply
meter. At the other end of the scale an 0.01µF capacitor
will have a reactance of some 1611 at 1MHz, and by
simple proportion the reactance of other capacitor values
at other frequencies can be determined.

It's easy to appreciate that the current in an inductor
lags 90° behind the applied voltage, since the application
of d.c. to a coil induces an equal but opposing e.m.f. at
switch on when the current is zero, rising at a rate dictated
by the LR values until finally, when the counter e.m.f. is
minimal, the current is at maximum and is dictated by the
voltage applied across the coil's resistance. To a.c.
voltages of course I = VIX1, where Xl is the inductive
reactance or 2nfL.

Thus only a switch -on pulse is needed for the line

George Wilding
output transistor to initiate the rise of current though the
highly inductive combination of the line output transform-
er's primary winding and the line scan coils, this current
rise being limited, for scanning purposes, to the initial and
most linear portion of the current curve. As the field
frequency is only about a third of one per cent of the line
frequency the loading presented by the scan coils is
predominantly resistive, with only a small reactive compo-
nent. Thus to obtain a sawtooth current rise we must
apply a sawtooth input to the output transistor(s). Therein
lies the reason for the totally different approaches re -

0 90 180' 270 360
Phase -a -

Fig. 1: Capacitor current -voltage characteristic - current
leads the voltage by 90°. Because the voltage rate -of -
change is at maximum when it crosses the zero line, though
the instantaneous voltage is zero the resulting charge/
discharge current flow is then also at maximum.
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quired to field and line output stage design.
Back now to the capacitive VI relationship. Consider

first a battery shunted by a crowbar. The terminal voltage
across such an almost perfect short will be minimal, but
the current will be at maximum, with virtually all the
battery's e.m.f. being developed across its internal resis-
tance. The power output, being the product of V and I,
will also be zero - since V is zero. Similarly, at the instant
when a capacitor is connected across a d.c. supply source
the voltage will be reduced to zero, subsequently rising in
the usual manner to the initial supply voltage. Again we
have the situation where zero voltage occurs at the same
time as maximum current flow.

Turning now to the application of a capacitor in an a.c.
circuit, consider the situation when the applied voltage
waveform is falling in amplitude and is approaching zero -
refer to Fig. 1 again. This rapidly changing voltage
coincides with a high current flow that reaches a momen-
tary peak when the voltage rate -of -change is at maximum.
This is the point where the instantaneous voltage is zero,
and the current is reversing from the peak charging rate in
one direction to the peak discharge rate in the other
direction. Later, when the voltage reaches its peak value,
the current is simultaneously at zero - there is no longer
any charge or discharge current.

Power Factor
We can now see why capacitive current is termed

wattless: the charge a capacitor accepts when the voltage
is rising is returned to the supply when the voltage is
falling. To a series connected ammeter however this
current ebb and flow, constantly reversing in polarity,
produces the same reading as the true current flow
through a resistor of equal value to the capacitor's Xc.
Clearly then when measuring a.c. power we must include
another factor in addition to V and 1, to allow for the
phase relationship between these two. This is called the
power factor, and ranges from zero in a purely capacitive
or inductive circuit, when the phase relationship is 90° (as
shown in Fig. 1), to unity in a purely resistive circuit when
V and I are in phase. Power factor is expressed as cos 4:0, RI
Z or true watts/apparent watts.

The aim of the power supply engineer is naturally to
keep the power factor as close as possible to unity, for the
"wattless" current of a pure capacitor or inductor will still
cause a power loss when passing through the resistance of
the power supply cables etc. The "goodness" of high -
value, high -voltage capacitors is sometimes expressed in
terms of power factor, thus covering both shunt leakage
and series resistance losses.

Capacitor Uses
In the component lists contained in manuals capacitors

will, if their purpose in the circuit is given, be described
variously as reservoir, smoother, filter, coupler,
decoupler, pulse shaping, tuning, ramp generation and so
on. Whatever their use, the end result depends on the
ability of a capacitor to hold a charge, offer an apparent
current flow path to a.c. or fulfill both functions at once.

Thus while the reservoir capacitor in a mains rectifier
circuit must take up sufficient charge during the rectifier
diode's conductive periods to maintain a reasonably level
voltage during the rectifier's non-conductive periods, the
associated smoothing capacitor must provide a low
reactance path to the 50 or 100Hz ripple and act as the
power supply source for the following circuitry. Obviously

the effectiveness of this reactance is improved by increas-
ing the value of the series resistor in such a circuit, so that
this component develops across it most of the ripple.

With switch -mode power supply circuits that operate at
a much higher frequency the values of the reservoir and
smoothing capacitors used can of course be drastically
reduced while still maintaining the same level of smooth-
ing. This arises because for the reservoir capacitor the
time between the charging pulses is very much shorter,
while the high ripple frequency means that the smoothing
capacitor's reactance is reduced in direct proportion.

The capacitive reactance required in any application is
largely determined by the circuit resistance or impedance.
Thus to filter out the residual i.f. from a video signal
applied to an emitter -follower stage with an input imped-
ance of about 100kfi the reactance of the shunt filter
capacitor must be a fraction of this value - but not so low
that it would offer a relatively low reactance path to the
higher video frequencies. With the i.f. at 39.5MHz and
the top video frequency at 5.5MHz, giving a ratio of just
over 7:1, the optimum value is fairly critical. In practice
therefore a series choke would be used with a shunt
capacitor to form a low-pass filter. Whatever value capaci-
tor is decided upon will have negligible effect if it's
connected across the emitter load resistor. This arises
because the value of the load resistor is only a fraction of
the input resistance. For this reason emitter -follower
stages are widely used following the detector in discrete
component circuitry.

Similarly, a stray capacitance of say 100pF across the
12k0 or 15kf load resistor in an RGB output stage will
produce more h.f. attenuation than 100pF across the
stage's 1k11 or 21(11 input impedance.

Decoupling
Everything depends on capacitive reactance values in

relation to circuit impedance or resistance. To be at all
effective the reactance of the capacitor shunting an
emitter resistor must be a fraction of the resistor's value -
ten per cent is the accepted figure.

Thus for i.f. and chroma amplifier stages only stall
capacitors are needed while for complete emitter
decoupling of an audio or field output transistor an
electrolytic type is called for.

With RGB output transistors and the video output
transistors used in monochrome portables only partial
emitter decoupling is employed. This is done to linearise
the frequency response. Due to the increasing effect of the
load shunt capacitance towards the top end of the spec-
trum the gain tends to fall off. By using a small -value
emitter decoupling capacitor the stage gain is maintained
at the higher frequencies but, due to increasing negative
feedback, decreases as the frequency is reduced, thus
maintaining a linear overall frequency response. By care-
ful choice of RC values, with often more than one RC
combination, the stage gain can be tailored to yield
optimum performance.

Without any emitter decoupling the base -to -chassis
voltage applied as the input to a transistor is reduced by
the oppositely phased waveform developed across the
emitter resistor - these two waveforms are effectively in
series opposition. For full decoupling, the capacitor
should charge as the emitter current rises, the charge
being returned as the emitter current falls. In this way the
voltage change across the parallel emitter RC pair is
minimised and the base -to -chassis input is almost wholly
developed across the transistor's base -emitter junction.
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Cable Television Techniques
Part 1

"Cable television" is a general term used to describe the
distribution of primarily TV signals over a closed-circuit
network - as opposed to radiating the signals so that
anyone can pick them up via a suitable aerial. The term is
applied to a variety of systems from a small community -
aerial installation serving a block of flats to the mammoth
multi -channel networks that cover whole towns and cities
both here in the UK and abroad. Within the cable TV
fraternity the preferred term for a small communal system
is MATV, or "master aerial television", while large
networks fall into the category of CATV, which has been
variously defined as "community aerial television" or
"coaxial television" - the latter term excludes of course
the large number of multi -pair networks that don't use
coaxial cable, so the all -embracing term "cable television"
is most appropriate here.

Having established the basic terminology we should
next consider the reasons for installing a cable television
system. Today cable distribution may be adopted for any
of the following four reasons - or a combination of the
four. (1) To provide signals where reception is difficult or
impossible due to site geography. (2) To allow a single
array to be shared by a number of receivers in an attempt
to prevent a mass afforestation of aerials. (3) To provide
additional channels to those available off -air, as a
commercial undertaking, using the closed nature of the
network to prevent piracy of the signals. A charge is made
for receiving such a service. (4) To provide an integrated
communications network, with two-way traffic to allow
viewer participation, and normal telephone and data
transmission within the area covered by the network.
Aims (3) and (4) can include the provision of a local TV
channel for local news etc.

Radio Relay

These latter arrangements are a long way from a simple
MATV system, and this is in turn a long road from the
humble beginnings of cable TV. In fact cable distribution
of signals began in the early days of wireless, when there
was but one programme and radio sets were expensive
and beyond the means of many people. In those days it
was usual to have a d.c. mains supply and it was a
relatively simple matter to superimpose on the supply an
audio signal that could be picked off at the terminal unit
by means of a capacitor, with chokes to isolate the audio
from the appliances used in the house. This "radio relay"
system brought the pleasures of wireless to many who
could not afford a radio set, for the installation was cheap
- just a loudspeaker with a transformer, a switch and a
volume control. Commutator ripple from the generators
at the local power station was a problem, and when more
than one radio programme became available this method
soon fell into disuse, helped by the widespread conversion
to a.c. supplies.

Subsequently audio networks sprang up in towns where
the population density was sufficient to warrant the cost of
installing distribution cables. Various names were used for
them - radio relay, wireless relay and wired wireless were
amongst the most popular, though use of the word
wireless was a terrible misnomer. Open pairs were used,

J. LeJeune

carried on porcelain "dollies" in a similar fashion to the
telephone wires of the same era. A pair of wires was
required for each programme carried. The audio signals
were distributed at high level from the receiving station: a
power of 1kW into 6001/ was common, giving an r.m.s.
voltage of approximately 800V!

For obvious reasons such a high level was not practica-
ble for direct subscriber connection. The power of the
trunk lines was stepped down for local distribution pur-
poses, using bridging transformers that preserved the
balance and impedance matching of the trunk lines. The
directional properties of the bridging transformer pre-
vented disturbances occurring on a branch of the distribu-
tion network affecting the whole system. Resistive
attenuation was used for the subscribers' connections,
giving a power of 100mW per programme - a level that
was perfectly adequate and was unlikely to cause annoy-
ance to neighbours. Programme selection was carried out
by means of a multi -way, two -pole rotary switch. The
volume could be regulated by a 25fl potentiometer in the
speaker transformer's secondary winding connections.
The system was not designed for maximum quality but for
efficiency and simplicity.

Adding TV
When World War II came to an end and the television

service was restarted relay operators, as they were called,
began to devise methods of carrying television signals on
their networks. The attenuation introduced by the audio
cables was too high to permit their use for v.h.f. signals,
and this in turn made it impossible to use standard off -air
receivers. The relay operators distributed the TV signal at
lower frequencies, in the band from 3-10MHz, where the
attenuation introduced by the cables was tolerable and the
losses could be compensated by electronic means. The
two major operators at the time, Rediffusion and British
Relay, adopted this scheme, though their networks were
not identical. Rediffusion allocated one pair of wires per
TV channel, with the sound distributed, at audio fre-
quency. British Relay managed to add TV to an audio
channel, the TV sound being on a 100kHz subcarrier. This
latter arrangement gave cable economy, requiring fewer
pairs.

The high TV signal attenuation caused by the cables
required the use of repeater amplifiers to restore transmis-
sion levels whenever these fell to an unusable level. These
repeater amplifiers had to be of a high linearity standard
to prevent picture distortion and of a high reliability
standard to ensure continuity of service. The subscriber
terminal unit, as the receiver was called, consisted of an
ordinary TV set minus the tuner and vision/sound i.f.
section. In place of these latter items a signal -frequency
strip amplified the signal selected from the distribution
network to a level suitable for detection - the British
Relay unit also required a 100kHz sound section.

Multi -channel networks depended on the maintenance
of accurate balance in each pair to prevent crosstalk
between them. Special cables were developed to aid this
aspect of the operation, and latter-day networks are
capable of good performance with simple equipment. As

702 TELEVISION AUGUST 1987



a result of the general availability of good off -air signals
and the continuing decline in the real cost of TV receivers
however many of these h.f. multi -pair networks closed
down, the companies concerned generally diverting into
television rental. The nature of h.f. multi -pair operation
made it feasible only for large networks - the economics
mean that large numbers of subscribers are required to
make a network viable.

VHF Distribution
With the spread of the television service to more

remote parts of the UK in the fifties, and with advances in
valve, ferrite and coaxial cable technology, others entered
the cable TV field, developing v.h.f. TV signal distribu-
tion via cables similar to those used for aerial downleads.
V.H.F. operation permitted standard receivers designed
for off -air reception to be connected to the system. This
had the advantage that the user was freed from the limited
choice of receivers on offer from the h.f., multi -pair
operators. Subscribers could shop around for their sets,
and if they moved house to an uncabled area they could
take the set with them. Moreover one coaxial cable could
carry several channels, with obvious advantages in terms
of cable costs and aesthetics.

Increasing System Capacity
In more recent times satellite distribution of material

for cable TV networks has meant that networks require
greater channel capacity. Coaxial systems have for some
years had greater channel carrying capacity than the
programmes available - only in places such as Belgium,
with four other countries on its borders, could sufficient
channels be found to fill the network capacity. Holiday
makers in Ostend will know that BBC and ITV pro-
grammes can be seen via the town's cable network.

To increase the channel capacity coaxial operators have
gone to the u.h.f. bands, using trunk lines operating at
v.h.f. (where cable attenuation is less than at u.h.f.) to
distribute the signals for long distances with less need for
frequent amplification. This gives better quality pictures at
network extremities. Block up -conversion is carried out at
the point where subscriber feeds occur, allowing standard
u.h.f. receivers to be used. On the Continent, distribution
at both v.h.f. and u.h.f. is used to achieve maximum
coverage of the TV bands, standard receivers there being
capable of v.h.f. and u.h.f. operation. Large networks
such as these frequently use twin trunk lines, both operat-
ing at v.h.f., with alternate channels on the twin trunks
(see Fig. 1). One trunk line is used with up -conversion to
feed the subscriber distribution lines, the other feeding
v.h.f. directly to them.

To allow more economical use of its existing networks
Rediffusion followed British Relay practice, adding TV
channels to pairs previously occupied by radio programme
audio signals, with the TV sound on a 2MHz subcarrier.
This made all the pairs in the system available for radio
and TV simultaneously.

The h.f., multi -pair companies made one further devel-
opment in an attempt to modernise their systems and
increase the channel carrying capacity without having to
add extra cables over the entire network. This was the
Rediffusion "dial -a -programme" system (see Fig. 2).
Prime -quality signals are sent by trunk line to the areas to
be served, where they feed distribution lines or spurs
which carry the signals through the neighbourhood. Sub-
scribers are connected to the system via exchanges. A
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Fig. 1: Use of twin trunk v.h.f. distribution lines.
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Fig. 2: Basic Rediffusion "dial -a -programme" arrangement,
a method of increasing syslem capacity.
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Fig. 3: Simplified "dial -a -programme" installation.

single pair couples the exchange to the subscriber's termi-
nal unit and also carries pulses from a dial that functions
as the channel selector. The dial is depicted in Fig. 3 as an
older, rotary telephone type, but others of more modern
design can be employed.

The dial -a -programme concept is ingenious: it has
obvious economies in terms of cable, is expandable, and
the subscriber connections constitute less of an eyesore.
The overall vulnerability of the network to pirating by
people with a suitable terminal unit is minimal, and only
the siting of each local exchange has to be considered
carefully. Nevertheless, in the UK at any rate, the de-
mand for cable TV services of this kind decreases an-
nually. There's a danger of these mighty h.f. networks
falling into disuse, as indeed so many already have.

In this first part we've looked at the history of cable TV
and the reasons for it. For most readers interest in this will
be only academic and it's pointless to go into h.f. system
hardware. In part two we'll be looking at the development
of v.h.f. and u.h.f. coaxial networks and in this case the
kind of hardware in use will be described in some detail.
Knowledge of how a coaxial network is planned, designed
and commissioned is of benefit to readers who may either
use such a system or service receivers connected to one. A
good relationship between TV receiver suppliers and
cable system operators is essential, and knowledge of each
others' problems is a help in achieving this.
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Service
Bureau

Requests for advice in dealing with servicing problems
must be accompanied by a f1.50 cheque or postal order
(made out to IPC Magazines Ltd.), the query coupon and a
stamped addressed envelope. We can deal with only one
query at a time. We regret that we cannot supply service
sheets nor answer queries over the telephone.

PHILIPS KT3 TELETEXT
There's a problem with teletext on this set - on all
channels. The TV picture is o.k. with no ghosting but
there's an intermittent teletext fault that varies between no
text on the screen, or a jumble of letters, or a correct
teletext display. Applying freezer to the teletext decoder
chips and to various parts of the RGB circuitry hasn't
pinpointed the cause of the fault.

Your problem is not likely to be due to chip failure in
the teletext decoder though the SAA5030 VIP chip could
be intermittent. We suggest that you check the tuning
very carefully, retuning each station for best performance
in the mixed mode. Note if this condition deteriorates
when the drawer is pushed back. If so this would indicate
that the a.f.c. is off tune. Mistuning can seriously affect
teletext reception without showing the slightest impair-
ment of the TV picture.

HITACHI VT9300
The following fault on this machine is intermittent. When
play or record is pressed the tape threads and moves but
there's no picture or sound on the monitor. After about five
seconds the tape returns to the off position. The pause and
search controls have no effect when the fault is present, but
if the pause control is pressed on and off repeatedly the
tape will continue to play - still with no picture or sound. If
pause is pressed then released when the machine is work-
ing correctly it switches off, leaving the tape loose in the
machine.

It's likely that these problems will disappear if you
replace the loading belt (across the rear of the deck) and
fit a new reel idler assembly of the modified (blue
coloured) type.

DECCA 120 CHASSIS
The soft touch channel selector cannot be moved from
channel one - even when the button contact is unsoldered.
Since this channel cannot be tuned into anything but a very
distant transmitter I suspect a supply voltage fault. Chang-
ing the SN76705AN chip on the channel selector panel has
had no effect.

First check that the 12V supply is present and correct at
pins 9 and 10 of the i.c. Then check RM17 (560k1). If this
is o.k. and you are sure that the replacement chip is in
good order change the four resistors, one diode and one
capacitor associated with pins 2 and 8 of the chip.

GEC C2110 SERIES
The picture collapsed to a 2in. vertical band then the set
went dead. On checking we found that the fusible h.t.
resistor was open -circuit and that R617 and C605 in the

raster correction circuit had burnt out. Is there anything
else that should be checked?

In addition to replacing C605 and R617, replace the
raster correction transductor T602 and check the con-
dition and jointing of the associated components R615
and L603. If there's still partial field collapse when this has
been done it's likely that the field output transistors will
have been damaged.

SONY SLC5
Prerecorded tapes play back perfectly, but when one of the
machine's own recordings is played back there's colour
noise on the screen - short, fine dark horizontal lines
moving into light areas. The sound is unaffected.

The symptoms you mention are typical of worn video
heads, which is a common enough thing with these
machines now that they are ageing. Prerecorded tapes will
play back o.k. until the wear becomes greater because
they have only one pass of the faulty heads - self -recorded
tapes have two passes. It's unlikely that cleaning the head
surfaces will provide any improvement though it's worth
trying.

TV SETS AS COMPUTER MONITORS
My Acorn Electron computer works perfectly with a new
20in. Ferguson TV set and with monochrome portables but
when used with 14in. Philips or Ferguson colour sets the
display tends to wobble and flicker.

Since the computer works happily with some sets the
problem is almost certainly due to overloading of the
affected sets. It should be overcome by fitting a 6dB
(12dB if necessary) in -line coaxial attenuator in the lead
between the computer and the set's aerial socket.

PHILIPS G11 CHASSIS WITH REMOTE CONTROL
This set would go to standby when switched on but would
go to a station when the remote control handset was
operated. Now it goes to standby and operating the remote
control unit makes no difference.

The most likely cause of the problem is the set's on/off
switch which has a third set of contacts that make
momentarily to give power -on reset whenever the set is
switched on. If this isn't the cause of the problem, try
replacing the two standby transistors T85 (BC148) and
T86 (BC158) on the power panel.

FIDELITY ZX2000 CHASSIS
There's an ident problem with this set, i.e. green faces.
Changing channels will restore correct colour, suggesting
that the ident flip-flop is faulty. I suspect the decoder
chip.

This type of ident fault is extremely rare in sets that use
a single -chip decoder. We have to agree that the chip is
probably faulty since there appear to be no external
components that could cause this fault.

FISHER FVH P725 VCR
The fault with this four -head, long -play machine is as
follows. SP record and playback are perfect. LP record
and playback are o.k. with a new tape, but when LP mode
recordings made on top of previously recorded tape (SP
recordings) are played back the head switching relay
operates at random every few seconds, alternating between
LP and SP, though it never stays in the SP mode for more
than a split second - it's as if some SP information had not
been erased.
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Basically, playback speed switching is carried out by
IC702 (syscon board) on the basis of information received
from the control track head. The probable causes of the
fault are: (1) a dirty or misaligned control track head; (2)
a vertically misaligned full erase head not seeing the
bottom edge of the tape; (3) insufficient drive to the
control head during LP mode recording.

(rirEsT
CASE]

296
Each month we provide an interesting case of

TV/video servicing to exercise your ingenuity.
These are not trick questions but are based on
actual practical faults.

Field scan problems are not exactly unknown in Philips
colour receivers - the G11 chassis in particular had its
share of "bright white line" troubles, and we've one or
two examples of these sets on our patch with a dark
horizontal line etched across the middle of the screen as a
result of the set being run with no field deflection.

The Philips set in the spotlight this month was not a
G11 however: it was a later one fitted with the KT3
chassis. This has a discrete transistor field timebase with a
BD223/BD234 output pair in a complementary -symmetry
class B circuit - a reliable and straightforward arrange-
ment. It was on the bench for treatment of a no-go
complaint - the cause of the problem was quickly traced
to a faulty e.h.t. tripler.

After replacing the tripler the technician examined the
newly -restored picture. "Blimey, that tube's been burnt at
some time" he said, observing a stationary line across the
centre of the screen. In fact it wasn't a burn mark since
the narrow line was brighter than the rest of the picture. It
seemed unlikely that one of the tube's electrodes was
being modulated by a narrow pulse at field rate: the pulse
would have had to have been timed at about the middle of
the field scan, when there are no such pulses around, are
there? Just to be sure, a scope check was carried out at
the cathodes, grids and first anode. No spurious pulses
were seen.

Plainly something strange was happening in the field
timebase. As a first check the field hold preset R8390 was
twiddled to see what effect this had. With the picture
moving slowly downwards it was seen to be passing
through the white line. So an oscillator problem was
unlikely. The field output waveform at the "top" of the
field scan coils was next examined, using the scope. The
sawtooth present looked normal, as did the linearity of the
picture itself. The field output stage supply (LT2) at
C1588 was reasonably correct at 31.5V; the output stage
mid -point voltage (junction R1531/2) was also within
tolerance at 17.1V; and the voltage at the collector of the
field driver transistor was likewise within a few per cent of
being correct. It's true to say that with more care and

attention the voltages around the field output stage would
have given some solid clues to the cause of the problem.
It's also probably true that by magnifying the centre
portion of the scope's trace when it was hooked to the
output stage mid -point another strong indication of the
cause of the fault would have been obtained.

In fact the solution came not from the test equipment
but from a Clever Dick who happened to be passing
through the workshop at the time. Once he'd satisfied
himself that the set used a complementary -symmetry class
B output stage he assured those present that he knew
what was causing the problem and was reasonably sure as
to which individual component was at fault. He was
working purely from theory, but as it turned out he was
dead right! You'll have his answer next month . . .

ANSWER TO TEST CASE 295
- page 634 last month -

Last month's test case described a classic no colour fault
in a modern VCR - a Ferguson 3V42. Despite the
frequency of the 4.43MHz voltage -controlled crystal os-
cillator being correct and proven signal continuity through
the playback chroma path there was not a vestige of
colour to be seen on the monitor when a colour -bar tape
was played back. The fault was also present in the record
mode, since a tape recorded by the machine produced no
coherent colour when played back via another machine.

The oscilloscope and service manual had provided a
fairly full picture of what was happening inside the ailing
machine, in that the chroma signal was present right up to
the playback colour killer - and occasionally beyond it. It
was disordered however, in such a way that the auto -killer
circuits in the VCR and the TV set wouldn't recognise it.
On further thought the likelihood was that the subcarrier
and burst were of incorrect phase. And so indeed it
proved to be.

The phase of the chroma signal is shifted during both
record and playback by the phase -rotation stage in the
colour -under circuitry. This is buried deep inside IC401.
To do its job this stage requires two pulse feeds, a 25Hz
flip-flop signal and a line -rate pulse. It was these items
that our technician had not thought to check. We discov-
ered that the line pulse (referred to as "sync" in the circuit
diagram) at pin 8 of IC401 was missing due to a bad
contact at a crimp terminating the J1 cross -board lead
adjacent to Q27.rnm

QUERY COUPON
 Available until 19th August 1987. 
 One coupon, plus a £1.50 (inc. VAT) 
 cheque or postal order, must accom- 
 pany EACH PROBLEM sent in accor- 1.1

dance with the notice on page 704.
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DRAKE
The answer to your

satellite TV questions.

-0o :0o 0 0 0 0 0 c

Drake brings satellite TV down to earth. An exciting variety of
television entertainment exists and the Drake line of satellite
equipment will bring it into your home - EASILY and
AFFORDABLY. Get on the road to expanding your
entertainment horizon by seeing the Drake line TODAY!

Become a DRAKE SATELLITE DEALER
and take advantage of our special dealer
prices. We are the main importers and
distributors for R.L. Drake, one of the
largest USA manufacturers. Don't be
misled by inferior products when you can
sell the best. From only £495 + VAT (inc
10mts cable). Contact

TELEVISION AND VIDEOS AT REALISTIC
PRICES FROM THE SPECIALISTS. LATE
MODELS ALWAYS AVAILABLE WITH
100% CABINETS AND TUBES. ALL SETS
READY FOR INSTANT INSTALLATION AND
VIDEOS FULLY SERVICED.

QUALITY AND RELIABILITY
IS OUR AIM AT ALL TIMES.

KT3 from only £60

K30 from only £75
CTX from only £125
K35 from only £135

LATER MODELS ALSO AVAILABLE.

ELECTRONIC VIDEOS FROM ONLY £135
+ VAT. MOST MAKES IN STOCK. FREE
DELIVERY FOR SENSIBLE SIZED
ORDERS

ALSTON-BARRY INTERNATIONAL
Due to expansion our new premises and luxury showrooms are at Unit 4 and 5, Winborn

Building, Convent Drive, Waterbeach, Cambridge. Tel. 0223 860958. Fax. 0223 860965.

TAYLOR T.S. 2008 8 WAY U.H.F. T.V.
ins -mum TION AMPLIFIER

T82008

8-Ve* uht
Otstamion
Amplifier.

%in 20st

401 Output

SPECIFICATION

Frequency

Gain per Outlet

Power Requirement

- 470-860 MHz

2dB minimum

- 240V A.C. 4.8 Watts

RUGGED SCREENED CASE

PRICE

£19.95 each
plus Carriage & V.A.T.
(Total £24.68)
Quantity prices available on request.
ALSO AVAILABLE
INSTALLATION PACK consisting:
100 x Metres Quality Low Loss Cable

8 x Flush Mounted Isolated Outlet Sockets
9 x Alloy Coax Plugs
8 x 1.5 Metre White Moulded Fly Leads

100 x 7mm Cable Clips
PRICE - £33.31 plus Carriage & V.A.T.

(Total £41.76)
N.B.
If outlets are to be surface mounted,
8 x Pattresses will be required.
Price £4.16 plus V.A.T. (Total £4.78)

TAYLOR BROS (OLDHAM) LTD
BISLEY STREET WORKS, LEE STREET,
OLDHAM, ENGLAND.
TELEPHONE: 061 652 3221 TELEX: 669911
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LRC (SPARES)
90B CLEVELAND STREET, LONDON, W1P 5DR.

01-388 1714

WE STOCK A

FULL RANGE OF SONY AND
PANASONIC SPARES

WITH QUICK DELIVERY EX STOCK
(ORDER BEFORE 4 P.M. - SAME DAY

DESPATCH!)

ON ALL ORDERS UNDER £50 WE CHARGE
AN ADDITIONAL £1 P&P

OUR PRICES ARE UNBEATABLE - SO IF YOU
WANT A FAST AND ECONOMICAL SPARES

SERVICE CONTACT THE EXPERTS!

SPECIAL OFFERS
THIS MONTH

SONY TEXT BOARD OPK203B £64.50 + VAT
ECCENTRICITY GAUGE (Inc. Jigs) £61.32 + VAT
CAPSTAN MOTOR SLC7 £33.56 + VAT

01-388 1714 =

TV LINE OUTPUT TRANSFORMERS
PRICES INCLUDE VAT & CARRIAGE

TRANSISTORS, IC s, ALSO STOCKED.

BAIRD: 8290, 8752, 8773, 8180 12.00 ITT: VC200 to VC402 9.20

CVC1, CVC2 IFORGESTONE) 11.50
RANK BUSH MURPHY CVC5, CVC7, CVC8, CVC9, CVC20 10.35
A774 with stick rectifier 9.78 CVC25, CVC30, CVC32, CVC45 920
A816, T16, 118, Z712, Z715 10.35 CVC800, 1100, 1150, CVC40 P.O.A.

T20, T22, T26, Z179, A823 11.50 CVC1200, 1204, 1210, 1215, 2600 P.O.A.

2718 Basic unit
13.50 PYE: 169, 173, 569, 368 920

DECCA: 1210, 1211, 1511 11.50 CT200, CT200/1, CT213 10.35

1700, 2001, 2020, 2401, 2404 920 725-731, 735, 737, 741 9.78

CS1730, 1733, 1830, 1835 920 PHILIPS: 170, 210, 300 920
30, 70, 80, 90, 100 920 320 series 9.78
120, 130, 140, 160 P.O.A. TX, 18, TX2, TX3 mono P.O.A

FERGUSON, THORN: 1590, 1591 920
G8 and G9 Series £920

920,78

1690, 1691. built in rect. 9
KT2. KT3. series

1600, 1615, 1700, 1790 P.O.A.
CTX G11. K30. K4. K40. split diode P.O.A.

BINATONE: 9909, 9860, 9488 P.O.A.3000, 3500, 8000, 8500, 8800 P.O.A.

9000, 9200, 9300 series 12.00 DORIC Mk3, Mk1 11.50

9500, 9600, 9650 series 10.99 SONY KV 1400, 1612, 2000 P.O.A.

9800, TX9, TX10,TX90, TX100 P.O.A. GRUNDIG: most models in stock

MOVIESTAR 3781, 3787, 8180 12.00 NORDMENDE: 8290, Z206, Z306 P.O.A.

TX10 focus unit 1027 SANYO: 5101, 5103, 7118, 7130 P.O.A.

SHARP: C1851H, C2051H, 1405 P.O.A.

FIDELITY: FTV12 mono 10.35 TOSHIBA: 0800, C800B P.O.A.

ZX2000 ZX3000 16.43 TANDBURG: 190, CTV2, CTV3 P.O.A.

TELEFUNKEN: most models in stock
G.E.C. 2047 to 3135 mono 920 HITACHI: 1471, CPB260, 2501 P.O.A.
1201H, 1501H, 2114, 3133, 3135 920 AMSTRAD: CTV2200, CTV2210 P.O.A.
DUAL & SINGLE hybrid col. 10.00

Delivery by return of post.SINGLE STD solid state 12.00

SINGLE STD split diode P 0 A..

Shop callers welcome.

INDESIT: 24EGB, 12LGB, 12SGB 10.35
Tidman Mail Order Ltd.,
236 Sandycombe Road,

Richmond, Surrey TW9 2EQ.
WINDINGS

TYNE: main winding 6.80

RBM: T20, T22, T26, Z179 6.33 Approx. 1 mile from Kew Bridge.
WALTHAM: W125 eht winding 2.37 Phone: 01-948 3702
WALTHAM: W190, W191 eht coil 6.00 Mon -Fri 9 am to 12.30 pm &
KORTING: hybrid winding 6.90 1.30-4.30 pm

THORN: 8000, 8500, 8800 eht 6.70 Sat 10 am to 12 noon.

CUSTOMER CAN'T PAY?
DON'T LOSE HIM
FIT A TV METER

COINAGE AVAILABLE: 50p

COMPLETELY VARIABLE TIMINGS

THE METER Co. (POOLE) Ltd.
REFURBISHERS OF TV COIN OPERATED METERS

Contact: (0202) 683498
87-89 STERTE AVENUE, POOLE, DORSET BH15 2AW

Telex: 418253 PROTLX G

To V INTERNATIONAL
TEL. (0384) 71879

LARGE STOCKS OF COLOUR TV's
INC: GEC, DECCA, PHILIPS, REDIFFUSION,
BUSH AND THORN.
PLUS: FERGUSON 3V22 VCR FROM £45.00
ELECTRONIC VCR FROM £75.00
OPEN MONDAY TO SATURDAY 9.00-6.00

UNIT 6, PEARTREE LANE IND. ESTATE,
PEARTREE LANE, DUDLEY, WEST MIDLANDS

61

NOW OPEN
AT UNIT 8, APPLE IND. EST.,

WHITTLE AVE.,
SEGENSWORTH WEST,

FAREHAM, J9/M27.

FOR SALE
OF TOP QUALITY

EX -RENTAL TELEVISIONS
AND VCR'S

Clb
LOCKSHEATH

(04895)
77251

IV oRMATION
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HITACHI VHS COLOUR
CAMERAS

Mains Only Tested/
Working - £125

VHS VIDEOS
FERGUSON

3V00, 3V22, 3V23, 3V16, 3V29,
3V30, 3V31, 3V32, 3V35

HITACHI
5000, 8000

NATIONAL PANASONIC
NV8600, 8610, 2000, 7000,

370, 333, 2010

SHARP
620, 630, 640, 2300 H T/P

Untested from £70

BETAMAX VIDEOS
SANYO VTC 9300, 5000, 5300

SONY C5, C6, C7, C9
Untested from £30

HITACHI VHS TUNER/TIMER £10,
HITACHI VHS BATTERY CHARGER

£10, ROBERTS VHF RADIOS £5
VHS/Beta tapes used -

from 40p each

PLUS
17" 18" 20" 22" 26" Hybrid/

Solid State from £8. Also available
CTVs Remote Control & Teletext
All prices subject to 15% VAT

Discount for Quantities
Complete loads delivered from pick up point

JOHN CARTER
(Electrical) LTD

FURNACE ROAD,
GALLOWS INN,

ILKESTON

Phone: 0602 303124

MAIL
SPECIAL OFFER

TDA 4600-2 £2.70
TDA 8180 £3.60

All Type A

TRANSISTORS
AC12,
AC128
AC176
AC187
AC188

AD149
AD161
A0162
AF124

AF125
AF126

AF127
AF239
AU113
BC107
BC108
BC109
BC141

BC142
BC143
BC147A
BC147B
BC148
BC149
BC157
BC158
BC159
BC171

BC172C
BC177B
BC1828
BC182L
BC183
BC1831
BC184
BC1841
8C186
BC212
BC212L
BC213
8C213L
8C214
BC214L
BC237
BC238
80239
BC258
BC31313

8C303
BC307
80308
BC309
BC3098
BC327
BC32
BC3378

BC337L
BC338
BC413C
BC547
BC548

BCBC5495578
BC558
BC639
80640
BC727
BC 771

BCX30
BCX
BD12436P
B0131
BD132
80136
80137
80138
80139
80179
80203
130222
130225
130233
80234
80237
B0238
BD239
80278A
80410
B0437
B0438
85441
83442
80589
B0707
130708
80709
80032
8E180
BF178
BF194
80195

131
6E019796

8E198
6E199
8E200
BF257

33.34
£0.34
£0.34
£0.38
£0.38
0.00
£0.54
£0.54
C0.48
C0.41
£0.48
£0.50
£0.60
£5.20
£0.19
£0.19
£0.19
£0.40
10.40
C0.40
£0.10
00.12
C0.14
C0.12
10.12
31.16
10.12
30.15
El).28
30.28
M.11
£0.12
30.10
33.12
30.13
00.13
£0.34
£0.10
£0.14
£0.14
£0.14
£0.14
E11.14

£0.14
£0.14
00.11
E11.10

C0.50
£0.48
£0.13
£0.14
£0.10
01.12
£0.16
30.14
30.16
E0.16
£0.16
£0.15
£9.12
£0.12
£0.10
30.12
F0.09
£0.17
C0.20
£0.22
£0.26
£0.15
10.15
C0.76
£3.46
10.50
£0.34
£0.40
£0.32
£0.20
30.72
30.62
31.56
£0.60
£0.64
£0.44
£0.48
£0.48
£0.42
£0.72
CI .00
£0.50
£0.50
£0.68
30.68
£0.94
C0.64
£0.84
£0.84
£1.88
C0.36
F0.10
£0.20
£0.12
£0.16
£0.22
30.15
£0.17
£0.60
£9.36

130258 10.48
80259 £0.35
80336 E0.30

80337 £0.40
80338 £0.40
81355 113.52

80362 £0.78
6E422 £0.30
BF423 £0.35
80458 00.32
80459 £0.54
80462 0.48
80597 C0.16

8FR39 £0.35
80979 00.35
BPT50 £0.35
8E151 C0.48
813100 E0.28
813101 £0.84
813103 00.84
BR303 El .48
BSS101 £0.88
87116 0.86
131151-800 0.60
BU126 0.68
80205 0.80
BU208
062080
802080
BU326A
8U406
80407
BU4070
85426A
131.1500

50508A
8115260
BU806
BU807
BUX84
BYW56
BYW96f
8012700
80133
BY164
BY179 £0.86
BY206 C0.16
BY210-800 £0.32
87223 £1.60
01227 £0.30
80228 £0.80
86229-800 £1.00
81298 £0.24
67299 £0.26
87410 10.26
BYX55-600 3136
C1060 F0.46
ME6002 £0.08
K1E340 £0.56
0091 £0.06
SKE4F £1.29
SKE5F 0.66
STR441 £6.00
STR451 £6.00
STR6020 C9.20
11044 £0.68
TIP30C £0.50
TIP31A £0.54
TIP32A Di 48
11P32C E0.46
11033 Ci .00
TIP41A £0.45
TIP41C £0.45
11042A £0.45
11P42C £1.45
11047 1110.82

110112 10.72
TIP117 C0.72
TIP132 11.10
TIP137 E1.10
1102955 £0.98
TIP3055 00.98
081104 £0.90
008650 £9.56
7805 £0.82
7812 £0.82
16971 00.06
164001 C0.06
194902 £0.06
154003 £0.06
194004 C0.06
164005 00.06
154007 C0.09
164148 £0.04
164446 £0.04
165410 10.13
155402 33.17
155404 33.15
1145406 £8.17
155407 £0.18
165408 £0.24
263055 £0.80
2/44444 02.00
2615246 £0.80
265496 £0.80
263702 C0.10
263703 £0.10
2613704 E0.10
2613705 £0.10
2643904 £0.10

0.48
£1.40
£1.90
£1.80
£1.00
£1.20
£1.20
£1.54
£2.30
£2.00
£2.20
E1.611

£1.60
£1.50
£0.34
£0.80
£0.18
C0.12
£0.56

INTEGRATED CIRCUITS
BRC-M-300 £6.00 STK436

BA301 0.20 STK439

130311 £1.20 STK441

BA313 El .60 STK443
805110 £2.50 STK459
BA521 £2.30 5TK460
BA536 C3.08 STK461
BA843 £4.00 TA7060AP
801330 £1.90 187072P
HA1306W E2.60 TA7152P
RA1322 £3.00 707176
1-1,11366W E1.96 TA7193P
HA1366WR £2.00 TA7201P
601367 £7.20 1072030
041368 0.90 7072040
RA13688 £2.40 70720500
HA1377 £6.00 7072080
001389 £3.36 7072100
6813896 12.54 TA7241P
HA1392 £3.04 TA7215P
RA1397 £5.00 TA7222AP
RA1398 £4.00 TA7227
LA1352 £2.00 TA7229P
LA3160 12.30 TA7313AP
LA3350 £1.48 TA7607
LA3361 £1.64 707608
LA4031P £3.00 707611
LA4032P £2.00 TAA550
LA41151P 12.80 TM621
LA4100 £' 1.28 1130120543

LA4102 £1.46 7801200
LA4125 F2.92 780395
LA4420 £1.80 160396
LA4422 02.00 TBA520
LA4430 0.50 TBA5300
LA4460 C3.00 TBA540
LA4461 03.00 TBA560
041011 02.24 1807200
M5152L 0.06 7807500
M515158L 33.02 TBA800
M53274P £1.40 TBA8100
MC1352 £1.10 T8A920
M83705 £2.00 TBA950 25
MB3712 £1.80 MA990
MB3713 £1.80 MA1441
ML2318 £2.90 TCA2700
ML237 C2.60 TCA800
NE555 £0.40 TCA940
SAA1025 06.00 700440
0001124 14.80 MA1002
0005010 £6.00 10610133
5AA1251 £4.00 MAW*
SA5560 C2.10 10610351
SA3570 £2.52 MA1044
5AS580 £3.00 1DA1074
SAS590 £3.00 TDA1170
SL901 £7.50 MA1180P
SL917 £7.50 TDA1190P
STA401 £6.00 7001236
STK0059 £8.09 TDA1327
STK011 C4.00 TDA1412
STK013 £10.00 70015120
STK014 £10.00 TDA1770
STK016 £10.00 TDA1908
ST10077 £8.00 7002003
STK0130 £16.00 TDA2004
STK433 16.00 7002006
STK435 £6.50 7002010

0.00
09.00

03.95
£13.50
00.00
£12.95
02.95

£1.00
£4.00
£4.00
C2.46
£0.95
C3.00
12.60
02.00
CI .94
02.70
£4.50
£3.60
12.95
12.20
£3.40
£5.40
0.66
13.60
£3.95
E4.40
31 40
12.50
0.10
El .10
E1.48
£1.34
£1.60
£1.60
£1.50
0.30
£1.86
£3.00
0.12
0.46
£1.90
£2.40
£1.56
02.00
£2.20
£7.00
£2.00
£3.00
E1.60
£3.70
£2.40
03.50
C3.20
0.70
0.83
£2.94
£4.00
£4.30
£1.60
ci .52
£4.00
£5.95
E2.80
£1.96
£3.00
£1.80
£2.80

ENQUIRIES WELCOME FOR
PARTS NOT LISTED

FUSES Once per 10
AS 20mm 63-80

100-315
400-6.3

AS1,4250-5

CAPACITORS -
AXIAL

10m1d 25v 10.10
22mtd 25v EOM
47mfd 25v £0.12

100m1c125v £0.14
220m1d 25v 33.20
470m10 25e 10.32

10030114 25v 33.52
2203m14125v £0.84
4700m1d 25v £1.20

1mfd 63v £0.10
2.2;910 63v £0.10
4.7rMd 63v 10.11
10mtd 63v 33.11
amid 63v £0.13
47mfd 63v 33.113

100m1d 63v £0.26

E.H.T TRAYS
Universal
PhAps NT3
PMI's 88 550
Thom 9000
ITT CVC 30
ITT CVC 45
Deere 80
Decca 100

MA2020
A20

TTDDA213051

MA2160
TDA2510
7002522
7002525
MA2540
7002541
MA2545
TDA2576A
7002581
TDA2593
MA2600
70026110
MA2640
10026800
TDA2690
MA2795
MA3190
10039500
MA4290
TDA4420
TDA4431
7004500
10/14S(13
T004600-2
TDA8180
7009503
00741
UPC30C
UPC566H
UPC575C2
UPC576
UPC587C2
0001020
UPC1025H
00010260
UPC102811
UPC1031
UPC1032H
00011566
0001181
UPC1182H
0001185
0001186
00013650
0002002
280ACPU

£2.90
£3.00
03.00
£4.00
£4.10
72.90
£4.50
E1.60
£3.20
£4 80
£4.25
0.12
C2.50
E7.00
07.10
E3 15
£4.95
£2.56
E3.95
£3.95
£3.00
£3.90
£5.00
£2.64
£6.25
£4.30
£3.00
£4.00
£3.70
£0.60
£1.40

1.40
£1.70
£3.00
T1.68
£2.96
MAXI
11.25
11.25
02.00
C0.70
£2.40
11.46
n.20
£3.45
£4.00
£5.50
£1.60
12.50

VC SOCKETS
8 On 0.30

14 pin £9.34
16 pin 0.30
13flin Dill to

ft 35
181' pin £0.30
20 pin £13.30

22 pin C9.30
ifEil rinn 0130

£0.40
40 pin C9.80

MIXED
DIELECTRICS

m d ED.

.047mfd 000v33.45

.10m1d 003v00.45

.22mfd 000v00.65
47m1d 000v00.95
.10m10 250v£0.60
.22mfd 250+0.15

02.00 08 29mm 250-5
0.95 08 11/4 500-5
£1.30 1' Mains 2. 3. 5. 13
£2.40

220mfd Cav £0.42
470mfd 63v £0.68

1000mfd 63v £1.20
2200mfd 63v 0.38

1m1d 450v £0.24
2.2mfd 450v £0.30
3.3m10 450v £0.38
4.7m1d 450v £0.40
10rritcl 450v £0.60
22mfd 450v 00.70
33mfd 450v C0.72

CAPACITORS -
RADIAL
1-22mfd 25v 00.05

470110 25v £0.08
100mfd 25v COTO
220rnfol 25v £0.14
470mfd 25v £9.22

£5.50
£1.99
£7.05
£8.20
£6.75
E7.80
£7.05
0.00

E0.70
0.00
El .00

1000mfd 25v £0.40
2200mfd 25v £0.68

1mfd 63v £0.06
2.2m10 63v £0.06
4.7mtd 63v £0.06
lOmfd 63v £0.08
22m10 63v £0.10
47mId 63v 33.16

100mtd 63v £0.20
220m1c1 63v £0.30
470m1d 63v C0.54

1000mfd 6.3v £0.82
10mfd 16v 31.06
220114 16v C0.06
47mfd 16v £0.06
100m10 16v £0.08
220m1d 16v 0.10
470mId 16v 00.16

2200mtd 16v £0.60

SUNDRIES
Anode Cap £9.50
Coax Coupler £0.17
Coax Plug £0.17
1110 Focus Unit £9.95
General Purpose anon 5,005
Mains front mounting PI3

3008 30.75
Tuners and other trays available on
request

HOW TO ORDER - Add 75p per order P&P plus add 15% VAT. Cheque or P.O. with order
payable to Montana Mail Order. Write or ring for fast efficient service. Prices subject to change
without notice. Official orders from Schools and Colleges accepted.

Tel: 0924-375895
Between 3-6 pm

Mon to Fri

P.O. BOX 61
WAKEFIELD

WEST YORKSHIRE
WF2 8XA
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******************************************* *
: HUSSAIN CENTRAL TV LTD:* ** BRAND NEW VHS VIDEO
* BEST PRICE IN THE UK *
* **
* ONLY £180 - YES £180 *
* Full Remote - Front Loader - 14 day -4 event -O.T.R.l*k*
** BEST DEAL IN UK FOR NEW VIDEO
: ALSO NOW STOCKING A FULL RANGE OF THORN

** EX RENTAL VIDEO AND TV
* *
: :* ** ** ** :* ** **:VIDEO
* CHEAPEST EVER ELECTRONIC WORKING VHS VIDEO *:

* *
: From :
** CHEAPEST EVER ELECTRONIC CORKING BETA VIDEO
*
: From :
********

***

HOT NEWS. 5,000 LATE MODEL TV'S AVAILABLE
27" SONY TEXT - TX STEREO TEXT - PHILIPS' STEREO TEXT

HITACHI AND TOSHIBA MONITOR STYLE TEXT - 16" STEREO TEXT
14" and 16" R/C PORTABLES - 14" and 16" PORTABLES

Plus many more models in stock. All Handsets supplied with working
TV's, and all Cabinets in excellent condition.

Many models and types in stock
All stock is the highest quality in the UK

If you are looking for the best stock you must visit
one of our branches now

All prices are subject to 15% VAT and based on quantity
BIRMINGHAM LONDON PRESTON
021-622 1023 01-961 5005 0772-312101
021-622 1517 01-965 3962 SOUTHAMPTONUNIT 2, 0703-777254ROYAL LONDON IND. EST.,

29-35 NORTH ACTON RD., CHEPSTOW
LONDON, NW10 6PE 0291-271000

********

*
********************************************
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EURO-AM LIMITED.

WORKING VIDEOS
VHS FERGUSON MECHANICALS FROM £65

VHS ELECTRONICS FROM £95

VHS ELECTRONICS REMOTE FROM £115
BETAMAX FROM £35

************************************************
COLOUR TELEVISIONS FROM £6

MONOS FROM £2

ALL TVs ARE COMPLETE AND ARE UNTESTED

* DIRECT LOADS FROM SOURCE AT VERY KEEN PRICES
EXPORT ENQUIRIES WELCOMED *

All prices are subject to V.A.T. and are based on quantity
STRICTLY TRADE ONLY

ASK FOR CHRIS OR RON

TAMWORTH (0827) 61515
OR CALL AT

EURO A.M. LTD
SCORPION WORKS, KETTLEBROOK ROAD, TAMWORTH, STAFFS

SPECIAL
CLEARANCE

DMroivneitoBroard

OFFER
BOARD AND TUBE
NOW ONLY

£20 EACH
Inclusive of VAT
£3.50 Postage

Professional

& Tube
This Crofton Monitor
Kit comprises a 12" P31

Cathode Ray Tube and
Drive Board. The Drive

Board requires 12 volts at
1.25 Amp continuous (1.85A

surge), separate line, field and
video at TTL levels. By the addi-

tion of a few standard components this board can be
driven from standard composite signals.
The Drive Board has a bandwidth of 24 MHz and is
capable of displaying 25 lines of 80+ characters.
This is a professional board and tube as supplied to
manufacturers of terminals, and out performs monitors
costing many times this price.
A few boards and tubes are also available mounted on a
metal frame.
A circuit diagram, together with full instructions, are
provided with each board and tube.
You will be absolutely delighted with the performance.

ALWAYS A SPECIAL DEAL
AT CROFTONS

Crofton Electronics,
"Kingshill", Nextend, Lyonshall, HR5 3SX.

Telephone: 05448 557

UNIVERSAL NICAD CHARGER

A brand new universal charger (charges any
combination of PP3, AA, C & D CELLS), for

only £5.95 plus £1 post and packing.

ONLY £5.95
NEW AA/HP7 NICADS

90p each when ordered with charger.
FERGUSON

9.6 volt standard rechargeable battery type
VA282. Use with Videostar C camera/recorder,
model no. 3V41, also suits JVC camcorder

models JR1 and 2 £18 each + £1 p&p.

E. CROYDON
DISCOUNT ELECTRONICS

40 LOWER ADDISCOMBE ROAD,
CROYDON, SURREY

`la 01-688 2950
SHOP HOURS Mon -Sat 10-5.30

(Closed Weds)
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SWITCH ON
TO PROFIT!
3,000 TV's and Video's in stock-

Teletext from £50
Thorn 9-6 from £25 working
Working Mechanical Videos
from £65.
Working Electronic Videos
from £90.

SUPERB
RANGE OF
WORKING

VIDEOS

Non -working Videos
from £25.
T.V. Stands, Spares
& Remotes.

Also New & Graded White Goods.
Small Appliances with
Manufacturer's guarantee.
Delivery arranged.

Incorporating MONITEC

UNIT 22, GREEN ST INDUSTRIAL ESTATE
GREEN ST, KIDDERMINSTER DY10 1HN

Telephone (0562) 755526 or 741666
Main distributors for Skyscan Satellite Products

NEW 16,000 sq.ft
WAREHOUSE

VHS VIDEOS
FERGUSON 3V22
WORKING £65

NON -WORKING £30 (FAuLTs)

ALL MACHINES ARE COMPLETE
NO MISSING TRIM
GOOD CABINETS

ELECTRONIC VIDEOS
MANY MODELS - SOME REMOTES

WORKERS £100
NON -WORKERS £70

V.C.R. ELECTRONICS
(THE VIDEO PEOPLE!)

UNIT 5, PRESTWOOD COURT,
LEACROFT ROAD,

BIRCHWOOD, WARRINGTON, CHESHIRE

TELEPHONE: 0925 819081

1'1111413X
Compaq Limited

FROM OUR NORTH WEST
LONDON OFFICES AND
WAREHOUSE WE SUPPLY
MAJOR COMPONENT
DISTRIBUTORS WITH VIDEO
SPARES OF BOTH GENUINE
AND REPLACEMENT TYPES

These items include:
 VIDEO HEADS
 PINCH WHEELS
 IDLER ASSEMBLIES
 BELT KITS
 MOTORS
 REMOTE CONTROLS

(TV and VIDEO)

Specific spares are also
stocked for:

 FERGUSON/JVC
 NATIONAL PANASONIC
 SHARP
 HITACHI
 SANYO/FISHER
 SONY

OUR PRODUCT RANGE IS
CONTINUALLY INCREASING
TO INCLUDE OTHER ITEMS
AS THEY BECOME POPULAR

CONTACT US TODAY ON
01-968 9684 FOR DETAILS OF
YOUR LOCAL DISTRIBUTOR
(EXPORT ORDERS WELCOME)

PHILEX YOUR NUMBER 1
Cahtmerf Willed VIDEO COMPONENTS IMPORTER
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Asu VIDEO SPARES
VIDEO HEADS
Panasonic
NV2000. 2010 7000. 7200 8600.8610, 333, 370 genuine £44.00

NV366688.777.788 genuine £64.50
Panasonic 4HSS Equivalent heads (Nat NV388) £27.95

NV730 (genuine) C87.50

Ferguson
329 3V00. 3V16, 3V22, 3V23, 3924, 31/29, 3V30, 31/35, 3636,
3V38 genuine £49.50

Ferguson 3HSS Equivalent heeds £27.95

VC9360, 9500. 9700, 381. 386. 3137, 386482, 581 genuine £67.20

Sharp VC7300. 7700, 8300 genuine C73.00

Sharp VC9300 etc Equivalent £39.90

Son
C.

Sony .LC8708r8li8uneS 0 genuine
Sony C9, C20. C30 genuine
Sony C9
Saw C5, C6. C7 Equivalent
Sony C20, C30 Equivalent
Sanyo
VTC9300, 5000, 5150.5300, 5400 genuine
Toshiba
V9600. V31, V33 Equivalent
Toshiba V9630. V31. V33 genuine
Toshiba V8600genuine
Hitachi
VT5000. 8000. 8300. 9300. 9500, 9706 VT11. WISE
Amstrad 7000 Equivalent
Fisher
615 620 Equivalent
PINCH ROLLERS SENSOR LAMPS
Panasonic All Panasonic
NV2000. 7000.7200 05.95 All FercyJVC
NV333. 366.688,370 £7.95 Sharp VC9300 etc

NV430.730 C7.95 Sharp VC7300 etc

Sharp All Hitachi

VG6300 £7.90 Amstrad 7000.

VC7300, 7700.8300 £8.70
V09300. 381, 386 etc £5.40

Hitachi
VT5000. 8000.9000 £6.95
VT11yE, 14E, 17E.19E £6.95

Son
CS. C6, C7 £5.95
SL -C20. C30. C40 £5.95
SL8000. 8080 C5.95

Ferguson/JVC
3V00. 3V16. 3V22 £5.95
3V23. 3V24. 3V29130 £7.95
3V35, 36. 38. 39 £8.90
Sanyo
VTeK). 550.600 £7.95
VTC 5400. 5150. 6500 E7.95

£49.50
£54.50
£54.50
£46.50
£29.90
£36.50

ALL STOCK ITEMS ARE DESPATCHED BY RETURN OF POST

WE CARRY HUNDREDS OF VIDEO SPARES
INC. PLAY IDLERS, CLUTCHES, MOTORS,

SERVICE MANUALS, TENSION BANDS,
BELTS AUDIO/CONTROL HEADS,

ALIGNMENT TOOLS AND TAPES ETC.
**SPECIAL ORDER FACILITIES**

**FOR NON -STOCK ITEMS**
ALL SPARES LISTED ARE GENUINE PARTS. WE ALSO STOCK THE FULL RANGE OF
CHEAPER REPLACEMENT PARTS E.G. BELT KITS. PINCH ROLLERS. HEADS. ETC. P.O.A.

IDLERS (GENUINE)
Panasonic
NV2000.7000, 7200 £3.45
NV333, 3138,1398, 788 C3.45

NV777, 370,430 £4.50
NV730 E8.50

CREDIT CARD
ORDERS BY
TELEPHONE
RECEIVED BY
4 PM. ARE
DESPATCHED
SAME DAY

£44.75

1038.50
£54.60
£87.50

C34.50
£39.90

£46.00

21.80
£1.80
£2.90 Medd
22.90 VT13000, 8300, 8603
£1.80 VT9300. 9500, 9700
21.80 VT11E.14E. 17E,19E

£4.95
£4.95
£1.65

SENSOR LED's
A/1 Panasonic

FeigrJVC
A/ Mach.

HUNDREDS OF SPARES FOR
PANASONIC, HITACHI, SANYO,

SONY, FERGUSON, ETC.
AVAILABLE

AFT

FA. 950 9703 £300 VT9300. 9300
VT8000. 8500

0
381. 386. 387. 388 £3.90 VT11E, 14E, 170
482, 483. 486. 581 etc £3.90 Ferguson/JVC
Amstrad 3V00, 3V16, 3V22 £6.50

7000 £3.90 3V23 f4.50
3V29. 3V30 £6.50
3V35, 36, 38, 39 £3.90

Toshiba
V9600 £6.50
V8600 £6.50

MOTORS
Reel Motors
Sharp 9300 etc £15.30
Amstrad 7000 £15.30
Sanyo 5003 etc £9.98
Panasonic NV333 C16.80

Drum Motors

F£2.90 C:Tiguson
FergiJVC. 3V22 etc [29.90

as.w large £5.95 Sharp 9300 elc £29.30

C2.90 3292. 3V00.3V18, 3V22 £6.95 Hitachi VT5000 E24.75

£5.75 Clutch assy smell £6.95 Sharp VC7300. VC8300 £26.40
KIM, assy 3V29. 30 £3.45 Capstan Motors
3V35. 3V36, 3V38 3V39 £4.50 Sharp 9300. 9500 £29.30

Fisher VC8300 £39.90

FVHP615 etc £8.90 VC7300. 7700, 7750 £29.30
Feng/JVC. 3V22 etc £29.90
3V29. 3V30 C29.60
3V35. 36, 38,39 £25.77
Hitachi VT5000 £24.75

BELT KITS (GENUINE)
Panasonic
NV2000. 2010 E6.50
NV7000. 7200 E6.50
NV333,368 £6.50
NV686, 788 £4.70
NV8600.8610 £6.50

\, hCAT E6.50
VC7300. 7700 £6.50
VC8300 £6.50
VC9300, 381 et £6.50

Sanyo
VTC9300 £6.50
VTC5000 £1.99
VTC5300. 5400 £6.50

Sony
SLC5, C7 £8.50
SLC6 £7.50
SL8000, 8080 C6.50

Hitachi
VT5000 C6.50

22.90
£3.30
E6.50

CSC kit
C6 idler kit
C567 Idler only
Sanyo
Reel drive pulley
VTC5000, 5150, 8500

£6.50
£8.50

£4.72
£4.75
£6.50

MOST OTHERS AVAILABLE

TELEVIDEO SERVICES
145 STATION RD, BEESTON, NOTTINGHAM NG9 2AZ, TEL: 0602-226070

037.70
£37.70
C27.30
£34.50

, Send 2 x 18p stamps for full catalogue. Please add 50p post & packing and then add 15% VAT to total
VISA OVERSEAS ORDERS WELCOME ON CREDIT CARDS, POSTAGE AT COST OFFICIAL ORDERS WELCOME FROM COLLEGES ETC.

cRICECT1rRONICSIrLavoDaialralli 1111

Its no secret...
. that there is a real difference at Cocklewood Electronics.

That's why you should never be without the FREE CRICKLEWOOD ELECTRONICS
COMPONENTS CATALOGUE, for sheer variety, competitive prices and service

from the U.K.'s number one 100% component shop No gimmicks. no gadgets or
Computers, NV components, millions of them, all easily available by mad order.

calling or credit card telephone orders. Just pick up the phone ior a pen) to get your
FREE copy now Ino SAE required) You have nothing to lose.

CRICKLEWOOD ELECTRONICS LIMITED
40 Cricklewood Broadway, London NW2 3ET

Tel 01-450 0995 01-452 0161
Telex 91 4977

=MN
VISA

OMNI AIL 1
[ TV

TELEVISIONS
Limited number of Colour and Mono Televisions
are now available Mixed Models sizes and types
available singly or in tens. They are catalogue
returns and may be faulty or have marked
cabinets, but the tube is warranted good. All are
suitable for refurbishment or rental and show a
substantial saving on price.

For Further Details:

COLOURTRADE
221 Bridge Street West, Hockley, Birmingham B19 2YU.

Tel: 021 359 7020

JUNCTION 11 TV TRADE DISPOSALS LTD
Unit 11, Prestwood Court, Leacroft Road,

Birchwood, Warrington. Phone: 0925 826387

FULL RANGE OF THORN TV'S
AND VHS VIDEOS

8800 N/R £20 9900/9200 N/R £40

8800 R £25 9900/9200 R £45

9000 N/R £25 9600 £40

9000 R £30 TX9/10 £65
Text £70

All prices subject to VAT. Discounts for quantity.
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NETTO
T.V. AND VIDEO SALES

MERSEYSIDE
A NEW SUPPLIER OF EX -RENTAL

T.V. AND VIDEO AT TRADE PRICES

WORKING OR NON -WORKING
THE CHOICE IS YOURS

THE PRICES ARE RIGHT!
RACECOURSE IND. ESTATE, UNIT 2, COUNTY BUILDING,

ORMSKIRK ROAD, LIVERPOOL L9 5AL
TELEPHONE 051-530 1285

BOLTEN LTD.
63, JEDDO ROAD, LONDON W12 9EE.

Tel: 01-749 0915 (2 lines)
Telex: 262421 BOLTEN G

VIDEO HEADS
Sony Universal Eq. DSR 36 £29.95
Sony Universal Eq. DSR 43 £29.95
Sony C-9 £47.95
Ferguson/JVC Universal £28.50
National Panasonic Universal £28.50
National Panasonic (370/380/430/460) £32.95
National Panasonic (777/330) £46.95
Hitachi 5000 (Not Genuine) £29.95
Hitachi VT11/HIVI/VT33 (Genuine) £29.95
Toshiba 9600 £39.00
Sanyo (Genuine) £44.95
Fisher Universal Eq. FVH D720 £37.00
Akai Universal £28.50
Sharp £39.95
Amstrad 7000/9000/4600 £32.95
Saisho 605/705/805/905/100 £32.95
Triumph 9500/9501/9525 £32.95

Sanyo Pulley VTC 5150 £6.95
Sanyo Motor VTC 5150 £7.25
Belt Kits (Most Models) £3.99
Remote Controls TV Grundig/Philips £16.95
Remote Controls Philips TT (4300) £17.95
Pinch Wheels (various Models) £5.95

Sony Idler Kits C -5/C-7 £4.50

Sony Idler Kits C-6 £2.95

Other Accessories - Mod kits, Integrated Circuits, Idler Assy, Gear
Idler Assy, Reel & Loading Belts, Capstan & Reel motors, Reel Drive
Pully units also available in most models. Please call for full list.
Please add 15% V4T plus £1.00 p&p per order.
Delivery within 7-14 days subject to availability.
PLEASE NOTE OUR NEW ADDRESS
AND TELEPHONE NUMBER

CREWE WHOLESALE TV
77 Coleridge Way, Crewe

Tel: 0270 582924
15 mins from Junction 17, M6

WORKING TVs FULLY ENGINEERED
AND TESTED. TRY THEM BEFORE

YOU BUY. NO BUMPED TUBES.
Decca 80s & 100s £25

Bush T20 £30

ITT CVC 20 & 30 & 32 £25

Glls £35

GEC Starline £25

GEC 2110, 2111 £20

Rediffusion Mk 3 £25

Thorn 8,800 to T/X from £20

Text Available POA

CABLE DORICS WITH OR WITHOUT
TRANSLATORS PLUS A FULL

RANGE OF OFF THE PILE SETS
JUST ARRIVED 1000s OF

COMPUTER GAMES.
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BRITAIN'S

LARGEST SUPPLIERS

OF

EX -RENTAL TV
AND VIDEO

SPECIAL OFFER
BETA

SANYO C5, C6, C7, C9

FROM

£20
VHS

HITACHI FERGUSON
5000 3V22

£60
Makes inc. PHILIPS, GEC,

HITACHI, ITT, BUSH,
PANASONIC, SONY, DECCA,
FERGUSON, GRUNDIG etc.

COLOUR TV from £5

CALL & SEE OUR SELECTION
DELIVERY ARRANGED FOR

BULK PURCHASES
LOAD DIRECT FROM SOURCE

AT VERY KEEN PRICES

FRANK FORD
(TV TRADE DISPOSALS)

SCHOOL LANE
GUIDE

BLACKBURN, LANCS
TEL: 0254 64489

MODERN COLOUR TVs

AND ELECTRONIC

VHS VIDEOS

Fantastic Bargain
10 Working Electronic
VHS Videos £1000

Modern Working Colour
TVs. Large selection

Ring for Prices

TELETRADERS
Forde Road, Brunel Industrial Estate,

Newton Abbot, Devon
Telephone: (0626) 60154

THE NO. 1 WHOLESALER IN THE SOUTH

Universal Semiconductor Devices Ltd.
17 GRANVILLE COURT, GRANVILLE ROAD,
HORNSEY, LONDON N4 4EP, ENGLAND.

TEL 01-348 9420/TELEFAX. 01-348 9425 * TLX. 25157 usdco g

WE OFFER ONE OF THE LARGEST RANGES OF SEMICONDUCTORS AT HIGHLY
ECONOMICAL PRICES. THE FOLLOWING SEMICONDUCTOR TYPES ARE AVAILABLE
FROM STOCK. IF WE DON'T STOCK WHAT YOU NEED THEN WE CAN GET IT FAST
FROM OUR FACILITIES IN WEST GERMANY AND USA UPON REQUEST.

TRANSISTORS - BIPOLARS - GERMANIUM AND SILICON
SMALL SIGNAL
POWER

DARLINGTONS - ALL SHAPES AND SIZES
VHF/UHF DEVICES - ALL SHAPES AND SIZES

FETS - POWER MOSFETS
UNIJUNCTIONS

DIODES - GERMANIUM AND SILICON -0-
RECTIFIERS AND BRIDGES
OPTO-ELECTRONIC DEVICES N,N\
LEDS OF ALL SHAPES AND SIZES -Pi-

THYRISTORS AND TRIACS - ALL
SHAPES

SIZES

RATINGS

INTEGRATED CIRCUITS:
CONSUMER - DIGITAL/ANALOGUE
MICROPROCESSORS AND PERIPHERALS

IC SOCKETS

CATALOGUE

JAPANESE
COMPONENTS

VAST RANGE HELD OF
DISCRETES &

CONSUMER
IC'S

MAIL ORDER CUSTOMERS: PLEASE SEND MO IN STAMPS, CHEQUE OR POSTAL
ORDER. SENT FREE OF CHARGE, WHEN REQUESTED ON OFFICIAL

LETTERHEAD (WITHOUT REFUND), TO OEM'S, SCHOOLS, COLLEGES, UNIVERSITIES,
GOVERNMENT INSTITUTIONS, COMPUTER FIRMS, ELECTRONIC REPAIR FIRMS
AND DISTRIBUTORS.

SPECIAL DISCOUNTS AND PAYMENT TERMS ARE AVAILABLE TO ABOVE
INSTITUTIONS.

PLEASE ENQUIRE FOR QUANTITY DISCOUNTS.

WE WELCOME TELEPHONE, TELEX AND TELEFAX ENQUIRIES!
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25A-564
250-673
2SA-683
2SA-684
2SA-748
25A-765
25A-769
254-771
25A-794
25A-798
25A-850
2SA-893
2SA-958

00.15
£0.20
00.20
£0.20
01 .00
£3.00
£1.50
01.50
C0.60
00.60
£0.30

C0.30

00.75

2SD-850
25D-869
25D-880
250-882
250-1135
AN -203

AN -210
90-214
AN -2725
AN -301

AN -302
AN -303

AN -315

02.60
£3.20
00.50
£4.50
£0.85
C1.00
C0.90
01.50
02.90
C2.35

02.50
03.20
01.00

HA -1151

HA -1156

HA -1367
HA -1392

HA -1406
HA -11227

HA -11423
96-12017
HA -12413
90-12411
LA -1385
LA -3161

LA -3220

01.25
01.30
03.60
02.50
£0.75

01.00
02.10
01.30
01.30
£1.60
01.29
£1.20
01.00

TA -7229
TA -7230

TA -7240
TA -7248
TA -7310
TA -7313
TA -7314
TA -7315
TA -7317
10-7323
TA -7324
TA -7325
TA -7326

02.50
£1.30
02.50
04.00
01.25
00.80
01.36
t1.35
01.00
01.20
£1.10

00.75
£1.35

BC -307A

BC -3078
BC -308

BC -308A
BC -30813

BC -309

BC -3098
BC -327-16
BC -327-40
6C-328
00-337
K-337-16
BC -337-25

C0.055
03.055
01.065
£1.055
E0.055
C0.055
£0.065
E0.065
C0.055
£11.055

C0.056
£0.055
C0.065

BOX -538

4300-548
BF -173

BF -257

BF -258

BF -259

BF -272S
87-457
137-458

BEY -52

EiFY-76BEY-50SONY
BEY -51

£0.42
00.42
£0.66
£0.30
£0.30

£0.30
£0.75
00.51
f31.54

.4.
iii."4i

£11A1

TDA-2009 E2.20

150-2020 £1.40
TDA-203000 01.80
70A-20300002.40
TDA-2030H 01.50
TDA-20400 £2.20
TI3A-20400 C2.20
TDA-2530 02.70
TDA-2822 £0.90
TDA-2822M £13.90
TDA-3410 £1.60
MA -3560 03'10

L -165V 22.00
L-20000 £1.50

L-2605CV 01 .50

MC -1488P £0.45
9.50

MC -1489P 00.45
2N -2219A £0.30
244.23696 00.35
26-3055 £0.38
26-3866 £0.90
040090E3E 00.60
RJE.371 Eta
WE -521 £0.35

SANYO
VTC-5500 00.98
VTC-9300 02.50

SHARP

VC -7000 C1.40
VC -6000 01.55
VC -9300 00.98
VC -6300 01.65
VC -6100 £1.40
VC -8300 01.40

SL -05C7 £1.30

REPLACEMENT
STYLI
WE HAVE FULL
RANGE OF THE
STYLUS MOSTLY
JAPANESE
MODELS: PLS
ASK FOR FULL
UST THE UNIT
PRICE: £2.60.

CARTRIDGES
WE HAVE 9

RW-317 C6.52
RW-320 C0.36
RW-321 £0.52
RW-327 £0.54
RW-328 £0 81
RW-329 C0.45
RW-51 £0.51

RW-52 00.36
RW-54 £0.36
RW-56 £0.36
RW-57 00.36
RW-58 00.36

LITHIUM (Cion
Cell)

2SA-968
2SA-985
2SA-992
25A-1060

(0.75
£1.20

C0.30
01.50

AN -318

AN -360

AN -5010
09-5431

05.75
C0.75
02.50
C2.20

LA -3365

LA -4100

LA -4125

LA -4183

£1.20
£0.85
01.90
£1.50

TA -7328
TA -7331

70-7828
10-7658

01.40
£1.00
£1.50
01.20

K-337-40
BC -338

80-377
BC -393

£0.055
E0.066
09.20
£0.48

EIFY-90

BFR-36
137R-38

80-104

£1.08mo
£3.90
F3.90

704-3590 921°
CA -34016 C0.92
CA -3065 C2.75
CA -3410E

CA'342046
F.i.,12

KC -581
£420

N-3900
£0.52

LM -)230th E0.52

CA -31408 C0.50

SL -8000 MO

0-5250 C2.20
0-5480 [1.55

MODELS OF
CARTRIDGES
UNIT PRICES IS.mss .

BR -1225 C0.75
BR -1616 C0.75
BR -2016 00.75
86-2020 (0.75

2SA-1106
2SA-1141

01.50

02.90
00-5435
AN -5440

£1.80
C2.15

LA -4190

LA -4195

01.50
01.70

UPC -575

UPC -1031

01.05
01.30

BC -546

BC -546

00.055
£0.055

00-205
BU -208

00.98
E0.68

"."
TIP -29A £9.20
TIP C13.23

CA -3089 £1.15 V-7450 £1.30
0-8600 £1.20,ORTOFON

BR -2320 £0.75
BR -2325 E9.75

2SA-1303
258-527

01.50
C0.60

AN -5510
AN -5612

02.50
02.80

LA -4422
LA -4430

01.50
C1.30

UPC -1181
UPC -1182

C1.05
£1.05

BC -547 00.055
BC-547A.B.0 00.055

BU -126

BU -500

03.90
E1.00

-230,B
TIP -300,8 E9.27

1110E0 BELT KITS
Aim

V-5475 . WMEADSHELL
CARTRIDGES

CR-1220 £0.75
CR-1620 00.75

258-544
258-557
25B-562
258-681
258-688
258-718
2513-772

C0.40
£2.25
C0.30
C2.50
01.25
00.75
00.50

AN -5720
AN -5722
AN -5730
06-5732
09-5738
AN -5900
AN -6249

CI .25
01.25
01.35
£1.25
£1.00
01.50
£1.20

LA -4440

LA -4445

LA -4508
M-511021.
M-515151.
MB -3712
MB -3713

0.2.10
£2.20
01.70
U.50
U.80
£1.50
02.00

LIPC-1185
UPC -1212
UPC -1213

UPC -1277
8PC-1230
UPC -1353

AC -187

£1.72
01.10
C1.05
02.00
C1.99
02.45
00.15

BC -548 00.055
BC-548A,B £9.055
BC -549 £0.055
BC -54913 £9.055
BC -557 (0.055
BC-557A,B.0 00.055
BC -558 00.055

BU -3260
BU -508A

08-5080
BDY-20
184-1205
TBA-231A
TBA-331

1:11.96

£1.30
E1.40
F1.29
I:0.60
E1.06
E0.60

TIP -300 E0.27
TIP -31 £0.22
TIP -310.6 E0.22
Tu4.31C F0,22

TIP -32 E0.22
-.....
lir 32A B Ell 22
TIP -32e £0.22.,. n ,.,
TIP

vS-10 90.7e

VS-2EMEG C0.93
05.7300 01.353V16
vs -9700 (1.60

FISHER
VBS-7000 (2.40

VBS-9°00 CR'.

FERGUSON
E2.56

3000 £1.95

3022 02.00
3V23 110.77

3V29 £0.7,

DRIVE BELTS FOR

VMS -3U £7.50
VMS -35 E7.50

WATCH

CALCULATOR

MICRO
BATTERIES

CR-2025 00.75
CR-2032 £0.75
CR-2316 £0.75
CR-2420 C0.75
CR-2430 £0.75

ALKALINE (Round
Cells)

2SC-497 01.50 AN -6250 00.40 MB -3730 02.50 AC -187K £0.20 BC.558B E0.055 780-529 £1.00
-330 Ell 50

11P-41 09.22
AUDIO CASSETTE
RECORDERS/ RW-40 £0.40

810 (9) 00.12
813 (DI C0.48

2SC-681 01.95 AN -6320 02.00 NE -646 U.50 AC -188 £0.15 BC -5598,5 00.055 TM -540 t1.00
11P-41B,C £0.23

,,.4,..4
""'"'"' TURNTABLES RW-42 60.50 814 (C) £0.38

2SC-710 £0.20 AN -6332 £5.00 STK-011 05.98 AC -168K 00.22 BCY-70 013.25 TBA-803 C0.45
TIP -42 £0.25 Vi"50000 "IR RW-44 (0.53 815 (AA) 00.20

25C-738
2SC-741
2SC-790

C0.25

01.95
£0.90

AN -6341

AN -6342
119-6360

02.80
£1.50
02.80

STK-015
STN -016

STK-032

05.25
05.80

012.45

AU -113

AD -149

80-166

(2.40
£0.45
01.80

BC1-72
BD -135

80-136

£0.19
£0.20
00.20

TBA-810S
TBA-8107
189-81OAS

00.90
01.0000.90£1.05T1P-42A,B £0.n

TIP -42C £0.24

7.;1,:413,n4

jvc
11R-3330 C2.00

SQUARE
68.1 2 to C0.1296 x 1..2

RW-47 £0.25
RW-48 £0.42
RW-49 £0.45

824 (AAA) £0.25
01604 i6LF221

2SC-828 £0.15 AN -6551 E1.00 STX-035 08.00 BC -171C C0.055 BD -140 £0.40 TBA-810AP 01.20 .,''''.".4,' 110-7200 E0.75 120.1.25 00.12 RW-410 E1.45

2SC-829
2SC-945
2SC-1018
2SC-1061
250-1173
256-1383

C0.15
£9.15
0'0.75
£0.75
00.40
00.25

AN -6884
119-6912
AN -7060
AN -7105
851-7110
414-7116

E0.1111

E1.25
E1.26
C1.90
01.20
E0.10

STK-043
016-080
STK-082
STK-0029
STK-0060
STK-435

07.50
06.50

010.05
£4.10
08.70
£4.50

BC -172A

86-1726
BC-1778

BC -179B
60-182
86-1820

C0.055
£0055

£0.19
£0.22

03.055
03.055

BD -201

B0-23941

BD-2400

80-2430
00-2440
B0 -244C

63.40
09.30
00.30
£0.50
00.45
00.40

TBA-820
TBA-8200-

TBA-950
TIA-1441
TCA-660
100-750

£0.68
£0.80

01.90
£1.05
(2.50
1E3.00

' '`' ',.,," ..,,.4
117-1.4 ..."4
'.1n1P7--,12,.1 2'4'24

'.4 .u.'",
117-126 00.10
HCF40016E 00.101113-7650
HCF4008BE C0.50

118-3360 E1.96
HR -4100 E1.95
HR -6500 C2.25
118-3300 C2.55
118-7700 E0.77

C0.77

135x1.25 E0.12

RAT
°Pn.'..4
t° £0.25
88x0.5x4 £

88.0.5.5 C

RW-411 E0.45
RW-413 00.45
RW-415 033.45
RW-418 E9.91
RW-30 £0.35
RW-33 E0.45
RW-36 E0.411

P11070
BATTERIES
867 WI E1.51
RPX-1 00.61
RPX-14 £1.45
RPX-23 01.23
RPX-27 02.05

2SC-1384 £0.25 AN -7117 01.80 STK-436 £5.80 BC -1828 00.055 BD -278 £0.70 TCA-760 02.00
HCF4017BE 00.52 NATIONAL 122 x0.5 x5 £0.60 RW-37 E0.31 RPX-28 02.35

2SC-1413AH £3.00 AN -7120 C1.25 STK-439 C7.45 BC -182C 00.055 130-233 £0.30 TCA-900 09.75
HCF4025BE £0.25 W-333 01.35 189.0.5.5 £0.60 RW-39 C0.52 R PX -625 00.40

2SC-1454 03.50 46-7140 01.50 STK-441 C9.80 90-183 00.055 80-234 £0.30 MA -0406 00.50
HCF402885 C0.41 NV -8600 01.55

1980/9.5x5 £0.60 RW-300 00.52 079-675 00.39

2SC-1567 C0.50 451-7143 £1.50 5114-457 £7.90 86-1838 00.055 90-237
t.1,4,4

w 32HCF405013E (0.32A-440 NV £0.95RW-311205x0.5.5 £0.60 RW-310 E0.38 070-1325 C0.55

2SC-1775 C0.15 8N-7145 02.20 S1K-459 06.50 96-1830 C0.055 80-238 £0.30 M 01.45
-777 £0.39 RS -76 £0.50

25C-1815 C0.15 AN -7146 £2.20 STK-460 £8.70 BC -184 00.055 I30-379 09.24 TDA-1011 01.15
HCF40103BEC0.911 NV -7200 E0.84 CASSETTE HEADS RW-313 IC0.44 LONGUFE

2SC-1845 60.15 AN -7156 (2.80 STK-1030 04.95 BC -184A 00.0543 BD -433 00.28 MA -1012 01 .85
HCF401068E 00.31
L-123CTB £1.30

NV -71200 E0.95
W-600 £1.45

MONO E9.90
STEREO £1.50

RW-315 £0.42
RW-316 F0.51

(Superce/0
AC -3 (PP) 00.52

2SC-1913 00.90 A14-7161 U.50 STK-2029 C7.55 BC -18413 E0.066 00-434 F0.29 TDA-1054 01 10

PLEASE PHONE US FOR TYPE NOT LISTED ABOVE.2SC-2240 00.15 AN -7168 02.60 STK-2125 07.45 BC -184C E0.056 BD -436 E0.28 TEIA-1059 E0.85

2SC-2320 £0.15 AN -7213 £1.00 STK-2129 08.10 BC -212B E9.056 B0-437 E0.30 100-1151 £0.75 ALL ITEMS DELIVERY IS SUBJECT TO AVAILABILITY.
2SC-2550
2SC-2577

£0.75
01.25

851-7218
AN -7220

01.10
01.60

STK-2250
STR-4090

011.40
E8.00

86-2126
BC -213

00.055
00.056

80-441
60-442

00.30
£0.30

TDA-1170
MA -1180

01.00
£1.45

ABOVE PRICES ARE EX -VAT, PRICES CAN CHANGE WITHOUT NOTICE.

2SC-2581 Et 50 M4-7223 01A0 TA -7061 £1.00 BC -213A £0.055 BD -535 00.30 MA -1220 01.20 SPECIAL QUOTATIONS ARE GIVEN FOR LARGE AND EXPORT QUANTITIES.

2SC-3284 £1.50 AN -7224 01.25 TA -7137 £1.00 BC -2138 09.055 BD -536 £0.35 MA -1510 04.10 FULL LIST AVAILABLE WITH ORDER OR SAE PLEASE T x 4".
25G3298 £1.50 AN -7311 £0.90 70-7140 £1.00 9C-2130 (0.055 80-5506 E4.50 MA -1905 0199 ALL THE GOODS ARE NEW AND TOP QUALITY.
2SC-3519 £1.50 M4-7410 01.50 TA -7157 £1.20 BC -214 00.055 BD -675A 09.28 100-1908 £1.20 ORDERS BELOW £5.00 ADD P&P £0.78 (For U.K. only).
25D-288 £0.75 AN -7812 C1.50 70-7204 £1.20 BC -21413 133.055 130-678 00.28 MA -1670 U.70 BUT ORDERS ABOVE £5.00.(EX -VAT) P&P FREE (For U.K. only).
2SD-381 00.90 8A-301 01.00 TA -7205 £1.20 8C -214C 00.055 80-679 00.28 MA -20021-1 C0.80 VISITING TIME: 10AM TO 6PM (MON-FRI) 10AM TO 120M SAT.
250-525
250-526
2SO-600K

C9.75
£0.75
C1.50

84-308
BA -311

BA -333

01.00
C1.00
01.00

14-7207
TA -7208
TA -7214

£1.35
£1.08
C2.90

80-2378
BC -238
BC -2380

C0.055
£0.055
C0.055

00-6800
BD -682
BD -707

£0.30
C0.30
00.50

MA -2032V
MA -2003H
MA -20030

£0.80
01.20
£1.20 ASJAA INTERNATIONAL LTD

250-718 £1.25 HA -1124 C1.25 TA -7215 02.20 BC -238C E0.065 8D-711 fill:: 182:2200Cgm P2:85: 36 GLOUCESTER ROAD, NORTH IIARROW, HA1 4PW2SD-837 011.85 HA -1125 C1.25 TA -7225 02.50 60-2398 00.055 BD -712 MIDDLESEX
250-845 01.75 00-1137W £1.35 19-7227 02.25 80-2390 £0.055 000-530 F0.42 704-20060 01.40 Tel: 01.427 8213 Telex 933986 G

- NEW VIDEO HEADS -
from

f24.95 each plus V.A.T.
& carriage

Our selected range of NEW VIDEO HEADS
have been manufactured to the Highest
specification and are fully covered
by our 1 Year Guarantee.

We supply HEADS of Most Types for
AKAI - FERGUSON - JVC - SANYO - SONY
- NAT. PANASONIC - Etc - Etc.

Please contact us for details of Our
Full Range of Video Spares including
Motors, Pulleys, Belts, Idlers, Etc.

Our Full List will be sent on request.

ELECTROVISIA
LIMITED

P.O. Box 55
Stratford-upon-Avon
Works. CV37 OUB
0789-298510

OSCILLOSCOPES
TELEOUIPMENT 083. Dual Trace 50MHz Delay
Sweep. Large Tube £375
TELEOUIPMENT D75. Dual Trace 50MHz. Delay
Sweep £329

TELEOUIPMENT Del Dual Trace 10MHz With
Manual e.150

S.E. LABS SM111 Dual Trace 18Mliz Solid State
Portable AC or External DC operation 8 x 10cm
display wrth Manual MI5
TELEOUIPMENT 043. Dual Trace 15MHz. With
Manual £100
TELEOUIPMENT 554A. Single Trace 10MHz....P&P
Solid State. With Man ual.. ... ..... ........... £110

SPECIAL OFFERS
COSSOR OSCILLOSCOPE CDU150. Dual Trace
35MHz. Delay Sweep. Solid State. Portable 8 x 10cm
Display. With Manual. NOW ONLY MN each
Optional Front Protection Cover containing 2 Probes &

ViewinaHood. C10
SOLAn IRON OSCILLOSCOPE CD1400. Dual Beam

.15MHz With Manual ONLY C115 eachAVO

VALVE TESTER CT160. Suitcase style. 22 Bases.(p&pE7)
ONLY £25 each

RANK EHy mETER 30Kv U0 P&P £4
LEADER EHT METERED PROBE. 40KV Un-used C30

£4

DISK DRIVE 750.24001N; 5V 1.60 & 12V 1.5A out.MULTIMETERS
AVO 8 Complete with Batteries & Leads .. From £50 Sloe: W125mm, H75mm, 0180mm. Cased. Un-used.

Leather Cases available ri 0 Only £10.00 each (P&P £2)

AVO 8 MkV Complete with Batteries. Leads & CaseC90 Owerty keyboard (98 In Lynx Micro). Push to make.

AVO TEST SET No 1 (Military version of AVO 8) Cased £5 each (P&P f 2)
SWITCHED MODE MU +1-120 0.25A: 5V 15A: 24V

Complete with batteries. leads & Carrying Case 1:55 1.4A C20 each P&P E3
TEST LEADS suitable for AVOMETERS. Red & Black
with 2 Croc-Clips & 2 Prods. (p&P £2).

£5 ISOLATING TRANSFORMERS
ANALOGUE POCKET MULTIMETERS 24ov In - 240V Out 500VA £15 each P&P £5

PhilipsTaylor/AVO etc. Complete with Batteries & 240V In- 240V Out 100VA £1) each P&P £2
Leads Nem Ng 240V In- 24V Out 500VA £6 P&P £5

240V In 24V Out 100VA £4 POP 04
AVO TRANSISTOR TESTER Ina

Handled. GO NO GO for In -situ Testing. Complete with NEW EQUIPMENTbatteries. leads 8 instructions UN -used
HAMEG OSCILLOSCOPE 605. Dual Trace 60MHz

(p&p £3) NOW ONLY £18 Delay Sweep. Component Tester £583
HAMEG OSCILLOSCOPE 203.6. Dual Trace 20MHz

13+K Precision CRT RestoreriAnalyser Model 467. Component Tester & 2 Probes £314
Supplied with 2 Bases and Manual. (P&P £7) All Other Models Available.

ONLY £125 each
Labgear Colour Bar Generator KG1 8 Test Patterns. BLACK STAR FREQUENCY COUNTERS POP £4
(P&P C4). ONLY £40 each Meteor 100- 100MHz £99

LABOUR COLOURMATCH PATTERN GENERATOR
Meteor 600- 600MHz £126
Meteor 1000 - 1GHz L'175

Type CM6038-DB Crosshatch/Grey Scale/Blank Ras- BLACK STAR JUPITOR 503 FUNCTION GENERATOR
ter. Mains or Battery. ONLY C12 each (P&P C2) SineSquareTriangle. 0.1Hz - 500101z. P&P C4 C110

MARCONI 172004 (Later version of TF 1041 VTVM) BLACK STAR ORION. PAL TVNIDEO COLOUR

20Hz-1500MHz; AC/DC/Ohms AC 300mV-300V
GENERATOR f199

FSD I" HUNG CHANG DMM 7030. 31/2 digit. Hand held 28
MARCONI VALVE VOLTMETER TF200(I 10H2-10MHz; ranges including 10 Amp AC/DC 0.1%. Complete with
lmV-300VFSD FAO batteries & leads. P&P £4 B39.50
PHILIPS COLOURBAR GENERATOR type 5501 AS ABOVE. DMM 6010. 0.25% 03.50
(P&P £5) £100

OSCILLOSCOPES PROBES. Switched x1; .10.PHILIPS COLOURBAR GENERATOR type 5508. Video
out. Many Functions £125 P&P £2 £11

USED EQUIPMENT - WITH 30 DAYS GUARANTEE. MANUALS SUPPLIED IF POSSIBLE
This is a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for Lists. Please check availability
before ordering. CARRIAGE all units £16. VAT to be added to Total of Goods & Carriage.

STEWART OF READING
110 WYKEHAM ROAD, READING, BERKS RG6 1PL

0734 68041=mom Telephone:
Callers welcome 9 am -5.30 pm Mon. -Fri. (until 8 pm Thurs.)
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C
TV & VIDEO WHOLESALERS UK LTD

TRADE ANOUNCEMENT -NEW BRANCH NOW OPEN

BOLTON LANCS

UNIT 1, NILE ST.
OFF BRIDGEMAN ST.

BOLTON
(near Linfood Cash/Carry)

n STOCK OFF A666
8,000 SQ FT £250,00u DISPOSAL 0204 384868VAST SELECTION OF WORKING TVs & VIDEOs

READY FOR YOUR SHOWROOM. SPECIAL OPENING OFFERS

SPECIAL OFFERS THIS MONTH:
VHS FERGUSON-MECHANICAL WORKING FROM
VHS ELECTRONIC WORKING FROM
VHS ELECTRONIC - I -R REMOTE WORKING FROM
BETAMAX WORKING FROM

£65
£99

£110
£25

INFRA -RED TELETEXT 22"-26" WOR
WORKING FULL REMOTE FROM ONLY
WORKING 22" REMOTE TV FROM ONLY

* COLOUR PORTABLE - WORKING FROM £60 *
* WORKING COLOUR TVs FROM ONLY £10 *

FROM £75

OFF THE PILE
PHILIPS G8 from £ 5
PHILIPS G11 from £15
THORN 9000 from E15
MANY LATE MODEL TVs & VIDEOs IN STOCK.
ALL TOP MAKES.

£40
£20

GRADE S'
TV - VIDEO - AUDIO & HI-FI ETC

HITACHI - FERGUSON VHS VIDEO HEADS
NEW HI-FIs - AUDIO -TV

AT PRICES TO SUIT YOU

ALL PRICES BASED ON QUANTITY & SUBJECT 15% VAT

AGENTS REQUIRED
IN THE U.K. AND FOR EXPORT

FOR FURTHER DETAILS PHONE NOW!

01-807 4090
01-884 1314
CENTRAL T.V. & VIDEO, CEDER HOUSE,
NOBEL ROAD, ELEY ESTATE. EDMONTON N18
AND BIRMINGHAM: 021-772 1591

MI

M1

EL V
V

CENTRAL

TAMAN(
EST/0

KINGS
BURY

A 10t, AJnl, AMA I ROAD A406

WICKS
DIY

MFI

NORTH CIRCUl
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E££££££E££££££££££ SAVE POUNDS ££££££££££££££££££

£

£

£

£

£

£

£

£

£

VHS/Video Mechanical
Working from

£55

VHS/Video Electronics
Working from

£85

Colour/TV
from

£5
WE ACTUALLY CARRY STOCK

WORKING AND GENUINE UNTESTED TV's and VCR's
AT THE MOST COMPETITIVE PRICES

VIDEO RANGE:
AMSTRAD - AKAI - FERGUSON - HITACHI - JVC -

MITSUBISHI - PANASONIC - SHARP
TV RANGE:

BUSH - DECCA - PHILIPS - PYE - FERGUSON -
GEC - ITT - TOSHIBA - GRUNDIG

Teletext TVs and Portables in stock NOW
FOR STOCK SITUATION RING:

Birmingham 021-772 2733
Manchester 061-736 6333

8940

VHS Stereo

Video's for
Spares

£45

WILTSGROVE LTD.
(BIRMINGHAM)

128-130 LADYPOOL ROAD
SPARKBROOK

BIRMINGHAM 12 8JA

ALL OFFERS
ARE SUBJECT

TO V.A.T. &
AVAILABILITY
CASH/ONLY

mechanical

3V22

for Spares

£25

CHROMAVISION
(MANCHESTER)

95 LANGWORTHY ROAD
SALFORD

MANCHESTER M6 5PH

£

£

£

£

£

£

£

£

£

£

£££££££££££££££E£££££££££££££££££££££££££££££

ATTENTION
DEALERS IN THIS AREA

SAVE
TIME!
SAVE

MONEY!
SEMPLE SERVICE

YOUR

LOCAL
EX RENTAL WAREHOUSE

59 HALL ROAD, CLENCH WARTON, KINGS LYNN

0553 766766

CentreVision
TEL: 0222-44754

SLOPER ROAD, LECKWITH, CARDIFF
EXIT 33 OFF M4

3V22 VHS VCR - WORKING
ONE OFF £85 10 OFF £75

20 OFF £68 30+ £65
MANY ELECTRONIC VIDEOS IN STOCK

MANY TOP QUALITY REMOTE CONTROL WORKING TVs

PHONE FOR LATEST PRICES
PRICES SUBJECT TO VAT

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

REPLACEMENT VIDEO HEADS
AT

COMPETITIVE PRICES from Luton only.
FOR AKAI, AMSTRAD, BAIRD, DECCA, FERGUSON, FISHER,
GEC, HITACHI, ITT, JVC, MITSUBISHI, NEC, NORDMENDE,
ORION, SABA, SAISHO, SANSUI, SHARP, SIEMENS, SONY,
TATUNG, TELEFUNKEN, TENSAI, TOSHIBA, TRIUMPH

TROPHY.

D.I.Y. TV TUBE POLISHING KIT
Kit Price £57 inc P&P and VAT. Available from Luton only.

Quality, High Temperature Reprocessing
TUBE
SIZE

UP TO &
INCLUDING

IN LINE & PIL i.e.
AXT37-001 AXT51-001 560BY622

A51 -421X 510VAB22 560DY822

A51 -426X 510VLB22 560DZ822

A51 -570X 510VSB22 560EGB22

A51 -560X A56 -510X A66 -510X

A51 -590X A56 -540X A66 -540X

A51 -701X A56 -701X A61 -701X

AXT56-001

MININECK
(72.5mm
colour)

370HGB22

370KRB22

370KSB22

370KXB22

420FTB22

470NUB22

510YX1322

SONY
TRINMION
330AB22

400EFB22

470DLB22

470FW822

5201(822

520NB22

520SB22

570HB22

680D82.2

680E822

20" £44 £50 £58
22" £46 - £64

26" £48 - £85

All tubes exchange glass requi ed.

Please add 15% VAT to all prices. Callers welcome. Please phone first.

WELL VIEW 114-134 Midland Rd,
Luton, Beds. LU2 OBL.

Open Mon -Fri 9am-6pm. Late opening Tuesday & Thursday till 8 pm.
Tel. 0582-402499.
Your Local Tube Stockist:
Well View, Southampton. Tel. 0703 331837.

Phone between 2-5pm.
West One Distributors Ltd., Chesham, Buckinghamshire.

Tel. 0494 778197

Best price paid for A66 -540X, old glass
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SETS & COMPONENTS

SPARES, PANELS
T.V. AND MANUALS

PHILIPS  GRUNDIG

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

TELEVISI o 11
No other consumer magazine in the country can reach so effectively those readers who are
wholly engaged in the television and affiliated electronic industries. They have a need to
know of your products and services.
The prepaid rate for semi display setting £7.20 per single column centimetre (minimum 2.5
cms). Classified advertisements 45p per word (minimum 12 words), box number 75p extra.

PROMOTE & PROTECT
with

PERSONALISED
PROTECTIVE COVERS

Eliminates scratching and damage to screens and cabinets, etc.
"a good investment in my opinion" Eugene Trundle, Television March 87

For Televisions, Video Recorders, Audio Visual
Equipment, White Goods, etc.

PERSONALISED T.V. TRANSIT COVERS Standard CS.50 each
These are lea.cosy style and cane in three sizes( Pack of 5-041.25 Pack of 10-08000
Standard (to fit up to 22" comfortably - they will even fit Marge C9.50 each
some of the 26" models) Pack of 5-£46.25 Pack of 10-£90.00
Eatre Large (for the 'brutes') Port able C7.00 each
Portable (to fit up to 16") Pack of 5-£36 25 Pack of 10-085.00
PERSONALISED VCR PROTECTIVE COVERS
Designed to give all.round protecbon. Okay fit all modem models £7.50 each
but may not fit some of the older, larger models). The recorders fit Pack of 5-038.25
snugly inside the covers. which then fasten with Velcro fasteners. thus avoiding Pack of 10-£70.00
dangling mains flexes dunng transit, and allowing discreet removal to and fro
PERSONALISED JUMBO COVERS
A universal cover for fridges, freezers washing machines. etc C14.50 each
Tea.cosy style (36' 24 x 24') Pack of 5-070.00
PERSONALISED TIDY WRAP
Keep the floor of your vehicle tree from clutter with this C5.50 swell
handy little wrap with Velcro fasteners (18" x 17) Pack of 5-£25.00
PERSONALISED SPECIAL DISCOUNT PACKAGE (A)
(2 k Std TV. 2 VCR and 1 x %/Large 7V) C35.50

PERSONALISED SPECIAL DISCOUNT PACKAGE (9)
(4 , Std TV. 4 VCR and 2 x *Large TV) C74.50

COMPANY LOGOS - These look absolutely super - Please 'phone for details
OTHER EQUIPMENT - We can make protective covers for any equipment to apecification - Please rrkg!

ALL COVERS ARE MANUFACTURED IN HIGH QUALITY 135g. POLYESTER -FILLED
NYLON QUILTING FOR MAXIMUM PROTECTION AND DURABILITY.

AND DON'T FORGET! - ALL COVERS SUPPLIED WILL BE
CUSTOMISED WITH YOUR TRADING OR DEPARTMENT NAME IN

A VIVID EYE-CATCHING PRINT AT NO EXTRA COST!!
DON'T DELAY - ORDER TODAY - YOU'LL WONDER WHAT YOU DID WITHOUT THEM!!

'H you have any queries, please ring for friendly service.
HOW TO ORDER: 1. Indicate your trading name with order

2. Add Postage and Packing as followss.
Orders up to 050 - add £3. Orders up to 0100 - add 05
Orders over £100 - free P&P.

3. Add 15% V.A.T.
Please make cheques payable to N F.P C and forward to
N.F.P.C., 'Bywell House'. 3 Fenham Hall Drive,

Newcastle upon Tyne NE4 9UT.

TEL: (091) 272 4646
Maas* allow 28 days for delivery

Mail Order Terms: Cheque with order.
Monthly account orders accepted from Education Depts., Local Authorities. Hospitals,

Public Companies.

IE31

BOURNEMOUTH
WORKING PRICES - 500+ IN STOCK
10 DECCA £250, 10 9600 R/C £400

10 G11 £300, 10 TX 9/10 £650
10 9000 R/C £300, 10 TEXT £900

ALL + VAT
LARGE STOCKS OF BETA + VHS - PHONE FOR PRICES

TRADE ONLY - CASH ONLY
WE HAVE NO RETAIL OUTLET

Warehouse Open Mon -Fri 9-1, 2-5

HILLIER'S, UNIT 2A,
11-15 FRANCIS AVENUE,

WALLISDOWN. TEL: 0202 581932

Thorn 3000/3500
Thorn 9000
UNIVERSAL
I year guarantee

TRIPLERS

£5.95
Inc
pap

The UNIVERSAL TRIPLER can he used in most
G.E.C., I.T.T., Eye. Rank. Decca & Continental sets.

WING ELECTRONICS
15 Waylunds, off Tudor Rd., Hayes End, Middlesex

DEALERS IN THE

SOUTH WEST
PLEASE NOTE

We are a new Trade
Warehouse in the Newton

Abbot area.
Regular direct supplies of

clean, working VHS videos
and TVs available at fair

prices.

Discounts on Quantity

Phone or Call
0

co

PI

31/22

WORKING

460

IN TENS

ACORN TV WAREHOUSE

IPPLEPEN (0803) 813281

You II lout us opposite Two Mile Oak

Inn on ToInes'Newkin Abbot Road

3V23

WITH

HANDSETS

WORKING

£115

IN TENS

PLEASE

MENTION

TELEVISION

WHEN

REPLYING

TO

ADVERTISEMENTS

TURN YOUR SURPLUS
ICS transistors etc. into cash, immediate set-
tlement. We also welcome the opportunity to
quote for complete factory clearance.

Contact:
COLES-HARDING & CO

103 South Brink, Wisbech, Cambs.
Tel. 0945 584188
* ESTABLISYED 15 YEARS *

I Treat artibes
For Proffxxi IN Rebuilt T111,1'M

39A RADCLIFFE ROAD, WEST BRIDGFORD, NOTTINGHAM
NG2 5FF TEL. 106021 813329

Pli0 year guarantee extendable to FOUR years. Cash & Carry Prices

A56 -A88510 120851844.00 A56-A66.540130AX) E49.00

560028  AXT types 851.811570580690 370NJB  370LDB etc.
All ONE PRICE £48.00

FST . 45AX  SONY 11:00s more evadable

JAPANESE TYPES A SPECIALITY  you & MONITOR TYPES.
Please phone for Prices.

INSURED DELIVERY SERVICE AVAILABLE
ALL PRICES EX WORKS .. VAT & EXCHANGE

WHOLESALERS SUPPLIED  QUANTITY DISCOUNTS

J

NORTHAMPTON TRADE TV'S
CLEAN WORKING

COLOUR TV'S
FROM £20.00 (plus VAT)

OFF THE PILE SETS
FROM £12.00 (plus VAT)

in lots of 10
Service exchange panels for Doric 13 &

GEC Solid State

Telephone (0604) 37425
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All prices plus 15% VAT. All cheques, postal orders etc., to be made payable to Television,
and crossed "Lloyds Bank PLC". Treasury notes should always be sent registered post.
Advertisements, together with remittance, should be sent to the Classified Advertisement
Dept., Television Room 204B (H.H.), IPC Magazines Limited, Kings Reach Tower, Stamford
Street, London SE1 9LS. (Telephone 01-261 5942).

GIANT SCREEN TVs
VIDEO PROJECTORS

All leading makes available. Large quantities of
some lines. New and second hand equipment
bought and sold.

J. H. Roche & Co. Ltd.,
36 Station Road, Wylde Green,

Sutton Coldfield, West Midlands B73 5JY.
Tel: 021 354 2393 (24 hrs).

INDEPENDENT TELEVISION & VIDEO COMPANY

OFFERS TOP QUALITY TELEVISIONS & VIDEO'S
AT LOW -LOW PRICES

WORKING, (SWITCH ON TO PROFITS WITH US) TO RETAIL AND TO INCREASE YOUR PROFITS.

E.G. V.H.S. VIDEO WORKING FROM £60.00
E.G. TELEVISION - THORN TX9, TX10, PYE PHILIPS KT3, KT30 - SONY 2020-2204UB -NAT.

PAN. -TC.2205 - HITACHI -AND MANY MANY MORE TO CHOOSE FROM £55.00
PHILIPS G11. PYE G11. TANBERG. ITT ETC. FROM £40.00
THORN 9000 ETC £25.00 PLUS MANY MORE TESTED, WORKING PORTABLE TELEVISIONS &
ELECTRONIC VIDEO'S ON SALE

o. WE ARE EXPERIENCED IN EXPORT MARKETF.

B. REFURBISH TELEVISIONS - VIDEOS - ELECTRICAL GOODS

& OTHER COMMODITIES. ENQUIRIES WELCOME

TELEX: 378414 Bt. BIRD -G
FAX: 602 588505

OR UNTESTED TELEVISIONS & VIDEOS. DIFFERENT MODEL OFF

PILE TO CHOOSE FROM - MIXED LOADS WELCOME DIRECT FROM

SOURCE AT ROCK BOTTOM PRICES. TRY US, GUARANTEE NO

DISAPPOINTMENT ALL PRICES SUBJECT TO 15% VAT.

UNIT 3-8, MEADOW TRADING ESTATE, MEADOW LANE,
Opp. CATTLE MARKET in National Tyre Yard,
NOTTINGHAM NG2 3HQ. Tel: 0602 864627
We are opening a new depot at Sheffield, 2 mins from Junction 34 from 25th July 87.
Sheffield (0742) 422633.

C.
1.

F.
P

C

NORTHERN IRELAND DEALERS
COME AND SEE OUR LARGE RANGE OF

S/H COLOUR TVs AT LOWEST PRICES EVER

CONTACT:

S. M. ELECTRONICS
11 SANDHOLES ROAD, COOKSTOWN, CO. TYRONE

Telephone: Cookstown 06487/64277

Open: Mon. -Sat. 9.00 am -6.00 pm

B.G. COMPONENTS
T.V. & VIDEO SPARES

We supply spares for most makes including Sony and
Fidelity all at competitive prices.

We also stock a comprehensive range of rebuilt
C.R.T.'s including Hitachi and Sony.

Open Monday-Saturday

Hill Street, Oldham OL4 2AG
061-624 1753

CONQUER ELECTRONICS
WE SUPPLY SPARES FOR MOST MAKES OF T.V. & VIDEOS.
(Resistors. Transistors. Diodes, Transformers. valves. I.C.

and capacitors etc)
Also tested and untested T.V. panels at

VERY COMPETITIVE PRICES.
For more information please ring:

WOKING (04862) 71897
or write to:

25, Windsor Way, Maybury, Woking, Surrey 01)22 80J
Cheques payable to C. Conquer

T.V. from £5
TV STANDS £3

VIDEO FROM £20

282 ALLERTON ROAD BRADFORD 42044
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BESCO LTD T/A
NORTH WEST ELECTRONICS
NEW STOCKS ARRIVING DAILY

SUMMER SALE
DISCOUNT FOR QUANTITY

WORKING TVS AND VIDEOS
ON SHOW

H.P. REPOS AND EX. RENTALS
COLOUR TV'S AND VIDEOS

Refurbished TV's

BUSH T20/T26 £45
Gll £50
PYE KT3 £65
Ferguson TX . £70

WORKING
EX -EQUIPMENT

PANELS

IF Con- De- Line Power Frame

verger coder scan

T20'22 X 5 19 18 17 14

T26 X 5 16 20 17 X

713

Philips

7.50 5 14 20 3 14.00

G11 14.50 5 12 20 20 11.50

ALL PRICES INCLUSIVE OF
POSTAGE BUT PLUS VAT

CHEQUE WITH ORDER PLEASE

Annual Clearance
Rock Bottom Prices

PYE Gil EXC
CAB £40
BUSH T20/26 CH £35
HITACHI 191 . . £15
FERGUSON TX £55

GEC 2010
PYE 222
PHILIPS 550
BUSH 718
BUSH 2 CHIP

£15
£15
£10 Special Price£15 Quoted

£8 For Bulk Purchases
GRUNDIG 5010 £10 From Source.

DISCOUNT FOR QUANTITY

PYE KT3 £50
GEC 2213 £20
THORN 3000 £7
GRUNDIG G415/
4206 £25

Best Stock in
Country
over 2000 in stock
(90% of our TV's
Switch on)

Video
WORKING
SHARPS 7300, 8300,
9300
HITACHI, VT11,
FERGUSON 3V29

Due to our excess video
stock and limited time
we have electronic VHS
videos with
slight fault £60

SPECIAL
PRICE FOR
LARGE ORDER
SANYO, SONY,

BETA

LAUREL STREET, LEEDS ROAD,
BRADFORD, W. YORKSHIRE BD3 9TP.

5 MINS FROM MOTORWAY

100's PX
HOOVER JUNIOR

VACS
All models in stock

Tel (0274)
660995

NORTH
WEST
ELECTRONICS

AILLaHIT*1111,01

Laurel St

Tr>
EIRAVanFztp

+2'6 MILES -msc
A6177 fsz

EORDWAY

1.. \if

P.X. WASHERS
COOKERS
ETC

CASH ONLY
OPEN 6 DAYS

SAT 9-5.30



TVs GREAT BUYS
G1 1 s from £20

REMOTES I/R AND SONIC from £35

TEXT MANY MAKES from £55

200+ FULLY WORKING . ALL SEEN IN
OUR COMFORTABLESETS TRADEAVAILABLEONLY SHOWROOM.

EXCELLENT CABINETS, READY FOR SALE OR RENT, BASIC
TO TEXT. NO JUNK.

VHS
VIDEOS ALL ELECTRONIC, GOOD CLEAN MACHINES
NOT KICKED ABOUT, BASIC TO FULL I/R WITH

DOLBY. MAKES BY PANASONIC, HITACHI, JVC, MITSUBISHI,
FISHER ETC. AND OTHERS AS THEY ARRIVE.

2000 SYSTEM VIDEOS FROM ONLY £20
LOAD ON STOCK, GOOD CLEAN MACHINES AT BARGAIN
PRICES, ALL HAND PICKED. 2020-2021-2022. PHILIPS,
GRUNDIG 4x4 and 2x4 SUPER AS AVAILABLE.

TVALL OF THE FOLLOWING MAKES AND TYPES IN
0 STOCK ON PREPARATION OF THIS ADVERT: DECCA

80-88 100. FERGUSON TX 9 + 10, 9000. GEC 2642-2242, 2642
TEXT. GRUNDIG 7200-7400-6012-6610-6245-2200. SONY 1810-
2040-2022. in CVC 8-9-20-23-25-30-32. TELEFUNKEN 8256.
MITSUBISHI CT200-2606. TANDBERG. KORTING. PANASONIC.
GOOD CLEAN CABINETS ON MOST SETS. WE LOOK AFTER
THEM FOR YOU.

GENERAL FACTORS 0302-
UNION STREET, DONCASTER
SOUTH YORKS 349583

x
2 ui

CASH ONLY

OPEN 10am to 5pm MON-FRI

PRICES BASED ON QUANTITY

ALL PLUS VAT.

60 YDS A630 (2' miles A1MI -

GENERAL
FACTORS

CORNER
PIN PUB

zw
_Oct.

DC/)

ST SEPULCHRE GATE WEST

HORSE
8 JOCKEY

TV's HITACHI, MITSUBISHI, Panasonic, Sony,
Toshiba, JVC. Sharp, fully refurbished. PEARSON
TELEVISION. 0484 863489. Delivery arranged.

OCHRE MILL TECHNICAL - GRUNDIG Spares
1972-1982 comprehensive module service, sensible
prices. Telequipment. Philips testgear e.g. recondi-
tioned Oscilloscopes £100, colour bars £45. Oscillo-
scope Manuals. 0785 814643.

WIZARD DISTRIBUTORS
MANCHESTER

TV & VIDEO SPARES
We stock spares for THORN, PHILIPS,

PYE, RANK, GEC, SHARP, SONY,
HITACHI, DECCA ITT.

FIDELITY SPARES MAIN DISTRIBUTOR.
Did you know we also stock

FUSES
TUBES

AERIALS
AEROSOLS
RESISTORS

CAPACITORS
VALVES

HANDSETS
VIDEO HEADS

I.Cs
TOOLS

VIDEO LEADS
AUDIO LEADS

SEMICONDUCTORS
SERVICE MANUALS

TEST EQUIPMENT
TVNIDEO TROLLEYS

TELEPHONE ACCESSORIES
AND MUCH MORE

Counter open Monday -Friday 9am-4.45pm

TRADE ONLY
EMPRESS STREET WORKS,

EMPRESS STREET,
MANCHESTER M16 9EN.

Tel: 061-872 5438; 061-848 0060.

TUBES
NEW - REGUNS - SLIGHTLY USED. £15 to f65.

Delivery £4 per Tube.

ONE YEAR GUARANTEE
14"370 KRB LHB HGB HFB HUB GUB EGB
EFB - DLB - IB - MEB - 34EACOOX - AXM-37-001 -
AXT-37-001 37 - 554 - 570 - 590

Broken Tube - We Can Help.

16"420 EDB EFB CAB CSB FSB ECB ERB 42-
556 - 570 - 590 - AXT-42.001

20" 51 570 580 590 161 231 421 510VSB-ULB -
SWB - HWB - UFB - AXT.51-001 - 490DKB.
22" 56 500 510 540 610 611 615 701 AXT56
001 - 560-AKB E113 BWB D2B DYB HB AWB EGB
- DTB - DMB.

26" 66 - 500 - 510 - 540 - 611 - 67.701

SONY 470DLB - FWB - 520SB - 570HB - 520KB.

DELTAS 47 - 342-3 - 51-110 - 56 - 120 - 140 from E15
sl.ghtly used. Reguns or new £25. 66-120 - 140 £30.

U -VIEW
29, Warmsworth Road, Doncaster,

Yorkshire DN4 ORP. Tel: 0302 855017.
Callers ring first, open ever) day including Sunday

12 a mile from

HALTON TV
TRADE DISPOSAL

The Wholesaler you won't find
competing with you on the High St.

TV and Videos

GEC, Philips, Decca, Doric, Thorn

* Remember, we have NO retail outlet *

St Michaels Indus -trial Estate, Widnes
Tel. 051 423 1577

METERS

METERS. Reconditioned 10p/50p available from
stock. Contact THE METER CO. (Poole) LTD.
(0202) 683498.

AVON METERS
We buy and sell and repair TV coinmeter.

Reasonable prices, one year guarantee.

48 Mead Road,
Stoke Gifford, Bristol BS12 6PT

0454 776413
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`BOBS'
TELEVISION WAREHOUSE
A NEW CONCEPT IN EX -RENTAL T.V. & VIDEO

WORKING TV & VIDEO
ENGINEERED TO THE HIGHEST SPECIFICATION READY FOR YOUR

SHOWROOM

NON WORKING
GUARANTEED COMPLETE AND UNCANNIBALISED GOOD CABINETS AT LOW

LOW PRICES

ELECTRONIC, REMOTE, FRONT LOADER VIDEOS

NAT PAN, JVC, HITACHI, TOSHIBA, SANYO, SONY, ETC, ETC.
K30, KT3, G11, TEXT, REMOTE AND BASICS

ITT, GEC, BUSH, JAPS., DECCA, ETC.

PHONE BOB BEAN ON:

0268 728966
AND DISCUSS YOUR REQUIREMENTS

M25

BOBS T.V. WAREHOUSE. 6. The Glade. Basildon. Essex
A132

A128

A127

DARTFORD TUNNEL I I

BOBS

47
VIDEO SPARES

Stock items despatched by return Access & Visa welcome

VIDEO HEADS
Universal VHS heads most models £29.50
Hitachi, Ferguson, Panasonic etc (most
models) (genuine) £45.00
Sharp VC9300, VC9500 etc.

(equivalent) £31.50
Sony SLC5. C6, C7 (genuine) £42.00
Sony SLC5, C6, C7 (equivalent) £31.00
Sony SLF1 C20 etc. (equivalent)
Toshiba V9600. V31, V33 (equivalent) £33.00

Reprocessed Heads
(Send old head with order. The drum should be
free of scratches and marks)

Most VHS models £29.00
Sharp (most models) £37.50
Most VHS 4 head types £47.50

VIDEO MOTORS

Drum Motors
Ferguson-JVC (mechanical models) ..
Sharp VC9300. VC9500. VC9100 etc

Reel Motors
Sanyo VTC5000, 5150, 5300 5400,

6500 £9.90

Sharp VTC9300 etc. (most models) £18.30

Capstan Motors
Ferguson. JVC (mechanical models) £29.00
Ferguson 3V35 £29.95
Hitachi VT11, VT33, VT14, VT17 £25.00
Hitachi VT8000,- VT8300, VT8500,
VT9300 £35.00
Sony SLC5 SLC7 (BHF 1100d) £29.95
Sharp VC9300. VC9500 etc. £27.60

£29.00
£26.60

BELT KITS
Most Models £3.50
Sanyo VTC5000 £1.00
Sanyo VTC9300 £3.75
Ferguson 3V31, 3V35, 3V36 £1.95
Fisher VBS 7000 £4.50

PINCH ROLLERS
Most Models £4.95
Ferguson 3V31 £7.90

IDLER ASSEMBLIES
Sharp (most models) £2.95
Hitachi VT11, VT14, VT17, VT19, VT33
etc £3.50
Hitachi VT9300, VT9500, VT8000 £6.50
Ferguson/JVC Take up clutch (mechanical
model) £6.50
Sanyo VTC5150, VTC5000, VTC6500 complete
reel drive pulley unit £8.90
Sony SLC5, SLC7 rewind kit £5.95
Ferguson 3V29;30 Take up idler £2.20
Ferguson 3V2930 Take up clutch £3.50
Ferguson 3V29,30 Reel idler £3.95
Ferguson 3V35 Reel idler £3.95
Ferguson 3V351618,39 Take up clutch £3.50
Panasonic NV370 etc (VXP0521) £3.95
Idler Tyres (Please state size in mm and make

and model of video) £1.00

MISCELLANEOUS
IC STR6020 Modification kit for Hitachi
CPT1471 /1473 (intermittent power supply
fault) £5.95
BU208A £1.00
Exchange Modulator, Aerial Booster £14.95
Universal Video Copying kit £4.45
Universal Video Copying kit (scart) £5.85
Universal Video Cassette Lamp £0.50

Please add 75p per order for p&p and then add 15% VAT

A.Z. ELECTRICS
174 Kettering Road, Northampton NN1 4BE

Telephone (0604) 24380

elr7r7r1
VISAMEM

'BOBS'
TELEVISION WAREHOUSE

NEW
PHILIPS

NEW
PHILIPS

NEW
PHILIPS

NEW PHILIPS EX
CATALOGUE RETURNS

LARGE STOCK NOW
HELD. ALL SIZES AND
CURRENT MODELS

ALL WORKING AND
SHOWROOM READY

GUARANTEED

PHONE
BOB BEAN 0268 728966

TO RESERVE YOUR SUPPLY NOW

ENGINEERS
Update your skills and improve your job

prospects on our 16 week

MICROPROCESSOR SYSTEMS
SERVICING COURSE

You will spend your time on realistic
practical work

PLACES AVAILABLE NOW

Interested? Then send full C.V. to: -

SWINDON SKILLCENTRE
FARADAY ROAD, DORCAN,

SWINDON, WILTS

or phone Jon Colley on

(0793) 641671
for more information

NO TUITION FEES
A training allowance will be paid

(AN M.S.C. FUNDED COURSE)
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Sabaco
FOR A GREAT DEAL FOR A GREAT DEAL

TOP QUALITY TV & VIDEO AT ROCKBOTTOM PRICES

LARGEST SELECTION OF
8800, 9000, 9200, 9600,
TX9, TX10, STEREO TEXT
COLOUR PORTABLES

4000 NW
THIS MONTH'S

OFFER
lOs PRICE

£5 EACH

VHS VIDEOS
GOOD WORKING ORDER
3V22, 3V23, 3V29
PORTABLE VIDEOS etc. etc

ALL SETS & VIDEOS OFF THE PILE

PYE KT30, G11, T20, T26

JAPANESE & MANY
MANY MORE

960 NW
THIS MONTH'S

OFFER
26"-10s PRICE

ONLY

£15 EACH

OPEN MON-SAT 9.00 5.30
SUNDAY BY APPOINTMENT

CASH ONLY - ALL GOODS
SUBJECT TO VAT & AVAILABILITY

Send SAE for full price list
& Special Offers

EXPORT
ENQUIRIES

WELCOME

PHONE NOW FOR UP TO THE MINUTE COMPUTERISED PRICE & DELIVERY DAYS
MAKE YOUR DAY - RING NOW

MB

POST

rC;,1
HOUSE

"ENGLAND (HEAD OFFICE;
'ABAco SABA HOUSE

ROAD

SCOTLAND
75 ROBERTSON STREET

(-2-)
GLASGOW
041-221-2146

10SABACO
A57

46a DERBY
SANDIACRE ROBERTSON ST
NOTTINGHAM 0602 397555

-,
>-

IF- -SEX-
:.' mins from M8

HOLIOAs' INN

PHILIPS COLOUR TVs
AT NEAR TRADE PRICES

A large purchase of surplus warehouse returns
enables us to offer the public some magnificent
bargains. Choose from a wide range of features
including 14" to 26" screens, remote control, tele-
text, text printer, flatter squarer screens, etc. Stands
and video bars supplied with appropriate models.
Every set tested before sale with 3 month guarantee.

VISION PROMOTIONS
Branches at 3A Commerce Estate,

Kingston Road, Leatherhead
Hours 9am to 5pm.

Phone 370066 for stock availability
321 Old London Road, Hastings

Hours noon to 8pm, Sats 9am to 5pm, closed Mondays
Phone 444415

3V22/16'5 FRIENIYOTEENGINEERED

S

TIONS. VERY GOOD CONDITION, £.7c nn
FOR IMMEDIATE RENTAL I  WU
NEW LIFE A56-120 CRT's 2 Year Guarantee.

TO CLEAR AT £25.00 Ditto A44 -271X £15.00
SELF CONTAINED TV TUNER UNIT 0/P's - Sound 3W.
Vision 1V, ideal for Teletext Convertor or Sound Source.

BRAND NEW £15.00
ALL PRICES PLUS VAT 8 P'P

UNDERWOOD ELECTRONICS

0902 756140

DEALERS
We have vast quantities of working
Thorn 9000 CTVs with excellent
tubes from £30. Also working VHS
videos from £80

TEL: 01-729 3356

SERVICE and SELL WITH CONFIDENCE

SHARP & GRUNDIG
PARTS ARE FAST FROM WILLOW VALE

The manufacturers who care about Service

30,000 + different stock parts

24 hour despatch

Over 95% 'first pick' supply ratio from stock
Willow Vale's comprehensive parts listings for Sharp and
Grundig products make ordering and identification easy.

Contact the Sole UK Parts Distributors and find out what SERVICE ls really about.

Willow Vale Electronics Ltd
11, Arkwright Rood, Reading, Berks. RG2 OLU.

Telephones: 0734-876444 (24 hours) 8 line,
Telex: 848953 Willow G
Faxline: 0734-867188

also at:
Enterprise Park. Reliance Street.
Newton Heath, Manchester 10
Telephones: 061-682.1415
Faxline: 061-682-9031

Please send me your comprehensive Sharp. Grundig spares catalogues together with wallcharts of the other spares you stock:
(TRADE ONLY) 1 enclose 50p stamp for postage.

Dealer/Engineer

Address: 2

Postcode: I



FOR SALE MISCELLANEOUS

EURO-SAT
SUPPLIERS TO H.M. FORCES AND M.O.D.

MANUFACTURERS OF FIBREGLASS DISH ANTENNAS
ANNOUNCING: TWO NEW DISH ANTENNAS TO OUR RANGE

1.2M OFFSET
INC. POLAR MOUNT

1.0M DIA £58
1.2M DIA £78
1.6M DIA £88
1.8M (PETAL) £157
2.13M DIA £180
2.3M (PETAL) £248
3.0M DIA £737
1.2M OFF SET £78
POLAR MOUNT £102
FEED SUPPORT ASSEMBLY£21

PLEASE NOTE: WE ARE DISCI
MAUFACTURES ONLY AND 00R

1.6M PRIME FOCUS
INC. POLAR MOUNT

A.E.£178 SUPPLYN SYSTEMS. APLEASE ENCLOSE S.A.E. £188
EURO-SAT, 107 CROSS ST., SALE, CHESHIRE, ENGLAND

TEL: 061-437 2631 = 061-881 4249

TRADE SALES
Decca 80/100, Bush T20/22, ITT CVC
32-45, GEC 2202 inc FIT, Doric Mk3

£18 + VAT.
DISCOUNTS FOR QUANTITY

TX 9/10, GEC 2026/2255, Philips G11,
KT30, K30, KT3, Grundig 5820/610/
720, ITT CT 2612, Panasonic R/C Text,

JVC POA.

PHONE 051-548-4414
ADMIN TELEVISION, UNIT J,

ADMIN BLDGS., KIRKBY,
LIVERPOOL L33 7TX.

PICTURE TUBE REPAIR EQUIPMENT
BMR 90
Versatile and reliable.
Although many things have
become cheaper, picture
tubes are still expensive. So
utilize tubes fully by using our
new generation machine.
 Regenerates picture tubes
even better Also IN -LINE 
Removes short-circuits,
even between cathode and
filament Measures beam
current, emission current, life
expectancy, etc.

can pay for itself in 4 weeks, if you are not using BMR 90
you are making less profit than you could.

Sole Agents BLENDOWN LIMITED, 34 Glan-y-Mor Road,
Penrhyn Bay, Llandudno, Gwynedd, Wales. Tel. (0492) 49246

SEMICONDUCTOR CURVE TRACER, Telequip-
ment CT71. Displays, measures and matches dynamic
characteristics of transistors. fets and diodes £275 com-
plete with comprehensive application and service man-
ual. Copy of main specs available. Telephone 0908
612804.

CRT TESTER/REJUVENATOR Leader LCT 910A.
As new £195.00 o.n.o. Tel. 051 420 2250.

OSCILOSCOPE Dual trace 10 MEC transistors f99.
Frequency counter (New) 5hz to 600mhz cost £175,
accept £125. Doncaster 0302 855017.

VIDEO

ELECTRONIC VIDEOS/TV's
CLEAN MODERN WORKING

V/D's/JVC/Hitachi/Panasonic etc.
TV's/Sony/Philips/Panasonic etc.

Long term relationship required with a
few reliable dealers able to take 5's -
20's of TV's or Videos or mix on a

regular basis.
Based in the North West

Prices reasonable and stable
Box 234

DHOUPER VISION
EX RENTAL WHOLESALER IN TV'S & VIDEOS

BEST DEAL YOU CAN BUY
ALL MAKES IN STOCK

COLOUR FROM £5.00 UNTESTED AND WORKING
Ferguson, G8 Philips, G11 Philips, G11 (Text), ITT (Text), KT3 GEC, Starline, Decca
80100, Grundig, Sony, Hitachi, Toshiba, Sharp, GEC, Pye and Black & White. VHS

Videos from £50.00

DIRECT FROM EX RENTAL SOURCES
674 Coventry Road, Small Heath, Birmingham B10 OTJ

Tel: 021-772 2743

BOOKS AND PUBLICATIONS

MACDONALDS RADIO 8 TV SERVICING BOOKS

82-83, 83-84 NEW EDITION 74-75 £16
84-85, 85-86 86-87 75-76, 76-77.
£25 OUT EARLY AUGUST

77-78, 79-80

Mecdonalds Pnce E3130
80-81 £19

Our Pnce 09W

78-79, 81-82
Out of Print £50

All 11 Books
£241 £225

Prices include delivery

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

Tel. 0302-855017. Callers ring first

PHILIPS 1700 TAPES. 2 hours £15.00 + 50p p&p 1
hour 610AX) + 50p p&p. Call 0273 452919 KFTS.

SOLE SUPPLIERS TVNIDEO Repair manuals/cir-
cuits, 1000s s/manuals supplied by return. S/sheets

£2.50 except CTV/m.centres/stereos £3.50. LSAE with
every order/query please brings free price list/maga-
zine inc s/sheet - or phone 0698 884585 (883334
outside business hours) TIST, 76 Church Street,
Larkhall, Lanarkshire.

WANTED

WANTED VIDEO TVs, portables. Cash paid, any
quantity, fast collection. Television Direct, Manchester
061-788 8997.

WANTED CLOSED CIRCUIT Television equipment,
Delta TV's. Wolverhampton 0902 405103.

WANTED. Es rental colour TV, any quantity, quick
collection. Discretion assured. Cash paid. Sheffield
312832.

SURPLUS/REDUNDANT ELECTRONIC
COMPONENTS WANTED

I/Cs - Tuners - Transistors - Valves -
Diodes etc, any quantity considered -
immediate payment.

ADM Electronic Supplies
Tel. 0827 873311.

SERVICE SHEETS

SERVICE DATA -UK VCR & CTV
Circuits + layouts or complete manuals

Comprehensive lists inc. E1.00 Voucher
redeemable on first purchase. Send 50p

Cheque or P.O. (No SAE required)
DATA -GO, 112 Ameysford Road,

Ferndown, Dorset BH22 90E

TELEVISION SERVICE SHEET SPECIALISTS
Thousands of British, European, and Japanese TV Sheets .n stock

Colour £3.00, Mono £2.00 (POST FREE)
NEW - MACDONALDS RADIO + TV SERVICING BOOKS E22 EACH

1985-86, 84-85, 80-81, 79-80, 77-78, 76-77,75-76, 74-75
Two or more £21 each New 1986/87 E29.00

NEWNES BOOKS -Colour television servicing by Gordon J. King £12.95

Television and video engineers pocket book by Eugene Trundle £9.95

Domestic video cassette recorders (servicing guide) by Steve Beeching £15.95

Servicing monochrome portable television by George Wilding £14.95

Beginners guide to colour television by Gordon J. King £4.95

Communications satellites (the technology of space communications) £12.95
'Send stamped addressed envelope for free lists of books end sheets.
No extra charge for postage or VAT on sheets and books.

SANDHURST TV SERVICES (Mail Order)
57 High Street, Sandhurst, Camberley, Surrey GU17 8HB.
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SERVICE SHEETS

TECHNICAL INFO SERVICES m -76 Church St, Larkhall, Lanarkshire ML9 1HE.
World's Sole Publishers of Comprehensive TVNideo Repair Manuals & Largest Known Stockists of Service
Manuals and Service Sheets for all kinds of equipment both British and Foreign from 1935 to latest issues.

MAIN STOCKIST OF ALL HEINEMANN-NEWNES TECHNICAL BOOKS
DELIVERY BY RETURN FULL LIST ON REQUEST

Big Catalogues of thousands of Service Sheets & Manuals + Chassis Guide + £4 Vouchers - saves time and
expense £3.

Any published single service sheet for £2.50 + Isae except ctv/mus-c./combis from £3.50 + 'sae.
A selection from our stocks of thousands of Service Manuals ready for despatch by return post.
Any Sony: Hitachi ctv from £9.50. Thom 3000/3500 £9.50. Thorn 8000/8004/8500/8600 £9.50. Philips G8
complete £9.50. Decca 30/31 £8.50. Fergusors/JVC 1st video £19.50 or 3V00 types basic manual £19.50. Any
Finlandia: Tyne CTV £9.50 each. Rank A823 complete £9.50.

COMPREHENSIVE PRACTICAL TV REPAIR MANUAL £9.50 PRACTICAL RADIO SERVICING & REPAIR COURSE £9.50
THE 12 TUNBRIDGE N REPAIR MANUALS ONLY £99 THE 5 McCOURT N REPAIR MANUALS ONLY £35

ANY SET OF 5 INDIVIDUAL N VIDEO REPAIR MANUALS FOR £12.50 OR ALL 3 SETS (15 MANUALS) FOR £36.

UNIQUE COLLECTIONS OF CIRCUITS, LAYOUTS, ETC. . . . FANTASTIC VALUE
British ctv from hybrids to modern (3 binders) £60 (toff) Videos, all types (3 binders) £58... any 1 for £22

Mono TV (2) £40 Foreign ctv (2) £38 Domestic Eqpt (2) £38 Portable British ctv (1) £22 plus VAT.

COMPLETE REPAIR SYSTEMS . . . huge savings from published prices
British ctv 4 binders of Circuits plus 7 Repair Manuals plus ref books, etc. for only £140
Foreign ctv 2 binders of Circuits plus 4 Repair Manuals, etc. for only £70
Videos 3 binders plus 15 individual Repair Manuals cover all the commonest models for only £90
Complete Integrated T.V. Repair System only £275 or in 12 sections at £27 per section.
Contents: 8 binders of circuits/17 Repair Manuals/dozens of other manuals .. . Any new publications from us
within 1 year of ordering 1st section will be added at no extra charge. No VAT on Systems

NEW 1987 British CTV Repair Manuals for £8.95 NEW. NEW Repair Manuals for Spectrum with circuits only
£5.00 NEW. NEW Collection of 20 Hoover's W/Mc circuits £8.95 NEW. NEW Domestic Equipment Repairs &
Servicing £14.95 NEW.

Repair data/Circuits/Service data almost any individual mono tv £12.50 basic ctv £12.95 video £10.50

LSAE BRINGS ANY REQUESTED QUOTATION - FULLER DETAILS - FREE MAGAZINE - PRICE LISTS ETC.

PHONE 0698 884585 Mon -Fri before 5pm or 0698 883334 any other time - FOR FAST QUOTES

AERIALS

SATELLITE TV
RECEPTION EQUIPMENT

LNB's. Receivers. Dishes, polar mounts and
accessories.

Japanese LNBS from £95.00
Japanese FOI from £169.00
Ku Band feedhoms from £5.99
'F' Connectors only 0.20
N' -'F' Adaptors only £1.40
10db line ampls only £12.00
Prices excl. VAT. SAE for leaflets.

DX
ANTENNA

KESH ELECTRICS LTD.
Main St., Kesh, Co. Fermanagh, N.I.

Tel: 03656 31449 Tlx: 747412

MULTI-OUTLET/MULTI-CHANNEL Installations.
Large or small distribution systems. Equipment and/or
consultancy by post or on site. Catalogue (full of trade
know-how and trade equipment) £1 (refundable).
WRIGHTS AERIALS, 43 Greaves Sike Lane,
Micklebring, Rotherham. (0709) 813419.

SPECIAL OFFERS
FREE MEMBERSHIP to a new national electronics
club. For details and a free pack of components worth
over £10. send only £1 P&P to Dept Tel, Woodside.
Dowsett Lane, Ramsden Heath. Billericay, Essex
CM11 1JL.

REPAIR SERVICE

AVO's OSCILLOSCOPES & TEST EQUIPMENT
repaired. Manuals available. J.R. COAD ELEC-
TRONIC SERVICES. Phone 01-340 0230.

BACK ISSUES

ANYBODY INTERESTED IN BACK ISSUES. Televi-
sion and Practical TV 1967 onwards. William McEa-
chern, Portaskaig, Isle of Islay, Scotland PA46 7RQ.

SITS VACANT

TELEVISION ENGINEER REQUIRED. Part-time ini-
tially for new T.V. business in Bristol area. Telephone
(0272) 616781 after 6 pm. Contact after 15th August.

**********************
*WORKSHOP SERVICE MANUALS:

Thousands stocked
Most Makes, Models, Types

*Audio, TV, Video, Test, Amateur etc. LSAE
* enquiries/quotation and FREE Review/ *
*price lists with details of our Unique Repair**
* and Data Guides, from Valves to Video's. *

MAURITRON (TV),
* 8 Cherry Tree Road, Chlnnor, Oxon OX9 40Y. ***********************

GERMAN SERVICE SHEET
SPECIALISTS

Our connections are world-wide. We furnish any
kind of German. European and Japanese service
sheet or manual. Thousands of different sheets and
manuals in stock. For any enquiries:

DONBERG ELECTRONICS
Schoolmasters House, Rannafast,
Co. Donegal, Republic of Ireland.

Phone: 075 48275

BUSINESS FOR SALE

TELEVISION SERVICE
CONNECTION

with affluent clientele.
Sevenoaks. Kent area.

Offers Invited
Box No. 236

T.V. AND VIDEO sales and rentals in West Sussex
town. Excellent premises with large vacant flat above.
£10,000 plus s.a.v. and rentals. Box No. 237.

WEST COUNTRY BUSINESSES FOR SALE
£39,500 - TV. Audio. Hi Fi and domestic appliances coupled with
good workshop trade in High St. position, busy dormitory town
for Bristol. Favourable lease, acs available.

Estab. 33 yrs. for sale due to retirement. Radio Tv Electrical

Retail. TV rentals and comprehensive repairs; good showrooms.
workshop, potential 3.4 bed flat in market town close M5.
£120,000 Freehold. Trade Inven. incl. A Reg van and goodwill.

Full details of both the above businesses from

George Mani Et Dugdale

9 Boulevard, Weston Super Mare Tel: 0934 413735

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Television for

insertions. I enclose Cheque/P.O. for £
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd and made payable to Television)

Send to: Classified Advertisement Dept.

NAME TELEVISION
Classified Advertisement Dept,

ADDRESS
King's Reach Tower, Stamford Street
London SE1 9LS. Telephone 01-261 5942.
Rate: 45p per word, unman 12 words.
Box No 75p extra + 19% VAT.

Company registered in England. Registered No. 53626. Registered Office: King's Reach Tower, Stamford Street, London SE1 9LS. 8/87
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CRS
Access

tgom1E25
Kent Ledgerwood Wholesale Ltd

BRADFORD
TRITEL TV
1043 Leeds
Road
Thornbury
Roundabout
BRADFORD
Tel: 0274 6 6 56 70

LEEDS
TRITEL
DISCOUNT
STORES
Long Row
Horsforth
LEEDS
Tel: 0532 590252

SCOTLAND
TRITEL TV
Unit 4
Peacock Cross
Industrial
Estate
Burnbank Rd
HAMILTON
Tel: 0698 282141

LONDON
UNIT El,
Waterloo Road,
Staples Corner,
London NW2.
Tel: 01 208 2063

DISPLAY

Come
We
broadcasting

* Do you use cathode
ray tubes?

* Can't find a replace -
ment or shocked by

LTD.
the cost?

* It may well be that a
rebuilt tube will solve
your problem.

experienced firms in the business.
cathode ray tubes for industry,

major airlines, M.O.D. universities,
TV trade in general since the '60's.

ELECTRONICS

to one of the most
have been rebuilding

authorities,
and, of course, the

M25 WE ARE LOCATED IN

M40
---------fil

. UXBRIDGE
1 mile At probably the most accessible

3 mil's\ part of S.E. England. The near -
M4 est junction of the M25 is only

about 1 mile away and we are
5 miles-____ less than 10 minutes from the

interchanges on the M25/M3,
M3 M25 M25/M4, M25/M40.

Why not telephone Terry Smith on Uxbridge
(0895) 55800, to discuss your requirements?

DISPLAY ELECTRONICS LTD.
UNIT 4, SWAN WHARF,

WATERLOO ROAD,
UXBRIDGE, MIDDLESEX.

N.G.T. COLOUR TUBES
First Independent Rebuilder with

B.S.I. CERTIFICATION
DELTA - IN -LINE - PIL - BONDED YOKE

including
AXT Series, DZB series 20AX - 30AX

A56 610/67 610 series, A51 570/580/590X
A51 161X, Sony types etc.

* Rebanded with new adhesives
* Excellent high voltage clean-up
* Accurate alignment of Gun and Yoke

for optimum convergence

N.G.T. ELECTRONICS LTD.,
120 SELHURST ROAD, LONDON SE25

Phone: 01-771 3535.
25 years experience in television tube rebuilding.

APOLLO LANCASHIRE
PHONE FOR QUOTENATIONWIDE MAIL ORDER

LOCAL DELIVERY - 2 YR GUARANTEE
A47 342/343X -470 BC822/CTB22/13G1322J
470-ES622/EFB22/ER822/FTB22
A51-220X/192X

£39
£53
£39

A51-161X/162J163/168 £53
510,114922/JEB22/JD622/JGB22/Aln72/GU322 £53
510-V1.13221E55) D7822/001/RR322JRC822/ 5E822 £53
A51-590 New £55
A51 -570X/580/001/210/241 £53
A56 -120X/123/140/410 £39
560-DZB22(£56)/111322/AKB22frB22/AWB22 £55
560-ETB22/DTB22/C6822/DA1622/DNB22 £53
A56-611X/815X £53
A66.120X/A67.120X/140/150/200/410 439
2OAX -A56-500X/510X - A66-500X/510X 433
30AX - A56 -540X- A66 -540X £56

SONY TYPES f69
470DLB22/FWB/KHB/KTB
KLB-520S622/NB/RB/X13
A49JHTO0X-570DB72/EB/HB
GB/JB-A53JBWO1X/JCGOOX
JBOOX-6800322/D8/EB

14" PORTABLES f59
3708UB-AXT3001-

37-550/2/3/4-A37-570
580/590

CASH PAID FOR AS
SIZES SONY GLASS +
66-510/540 PIL TYPES

PLEASE PHONE BEFORE CALLING
LOCAL DELIVERY FROM ACCRINGTON, LANCS.

Phone enquiries and letters to:
Apollo, The Potters Wheel,

Mullion Cove, Mullion, Nr. Helston, TR12 7ET.
0326 240781
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POWELL, T 663
PRO -VISION 661
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ROCHE. J. H. & CO. LTD 719

SABACO 723
SANDHURST TV SERVICES 724
SEMPLE SERVICE 717
SENDZ COMPONENTS 674, 728, Cover III, Cover IV
S M ELECTRONICS 719
SOUTHSIDE TV 707
SPARKWORLD LTD. 727
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SUPERTEL 673
SWINDON SKILLCENTRE 722

TAYLOR BROS (OLDHAM) LTD
TECHNICAL INFORMATION SERVICES
TELEFIX
TELETRADERS
TELEVIDEO SERVICES
TELEVIEW
TIDMAN MAIL ORDER LTD.
TRENT TUBES
TV INTERNATIONAL
TVS INTERNATIONAL LTD.
T.V.TRADE SALES

706
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719
714
712
718
707
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707
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UNDERWOOD ELECTRONICS 723
UNIVERSAL SEMICONDUCTOR DEVICES LTD. 714
U -VIEW TUBES 721, 724

V.C.R. ELECTRONICS 711
VISION PROMOTIONS 723

WELLVIEW 717
WILLOW VALE ELECTRONICS LTD 723
WILTSGROVE LTD. 717
WING ELECTRONICS 718
WIZARD DISTRIBUTORS 721

DECCA
CS1730 1733 colour
CS1830 1835 colour
'30' series Bradford colour
80 series colour
100 series colour

SPARKWORLD LTD.
THE SOUTH WEST's

No. I
In Ex -Rental TV's. Video's

and Graded White Goods

New Stock Arriving
All The Time

FOR THE BEST PRICES

AND THE BEST SERVICE

CALL US NOW!

ON

0626 55294

Unit 3, Brunel Buildings,
Brunel Road,

Newton Abbot, Devon.

Regular deliveries to many areas
London weekly

THE USED TV SPECIALISTS
Large stocks of Quality TVs &
Videos to include ITT, CVC 20,
30, 45, 80 90; Trimline GEC2110
& Inline Models; Bush 2714, T20,
T22, T24, T26; Decca 30, 80, 90,
100; Doric 1, 11, 111, 1V; Pye
223, 911, KT3, KT30; Philips G8,
G11, KT3, KT30; Thorn 8K, 8.8K,
9K, 9.6K, TX9, 10.

MOST JAPANESE MODELS
INCLUDING PORTABLES

VHS & BETA VIDEOS

FRESH STOCKS DAILY
WE ALSO OFFER

NATIONWIDE DELIVERY

UNIT 80, BARRACKS ROAD,
SANDY LANE INDUSTRIAL ESTATE,

STOURPORT-ON-SEVERN,
WORCESTERSHIRE DY13 90B

02993.79642 & 79643

IRELAND'S OWN
TV TRADE SALES at E.D.I.

LARGE QUANTITY OF BRAND NAMES. 9 AND 12 CHANNEL UHFNHF WORKING
COLOUR SETS.

VIDEO RECORDERS: Ferguson 3V39, 3V29, 9803E, Nordmende V102K. Sharp
VC482. Front and top loaders UHFNHF. All fully serviced.

HI-FI STACK SYSTEMS: As new. Sanyo, Sharp and Ferguson 15-20 Watts per
channel. TVs from £50. VIDEOs from £140

"KEEN TO SELL AT KEEN PRICES".
T.V. TRADE SALES T.V.T.S.

E.D.I. House, Ballyfermot, Dublin 10 Clover Place, College St., Killarney
Tel. 263517-264139 Tel. 064 33655

TV LINE OUTPUT TRANSFORMERS
ABccarecsslaywcaei:cdoanmed

PRICES INCLUDE CARRIAGE. VAT NOT APPLICABLE. 24 hour answering service

REWIND SERVICE

9.00
9.00
9.00
8.00
8.00

PHILIPS
G8 & G9 series colour 8.00

PYE 368,169.569.769 mono
725-741 CT 200

REDIFFUSION Doric Mk.3

8.00
8.00
9.00

KB - ITT
VC200 VC205 VO207 mono
CVC 5 CVC 7 CVC8 CVC9 col
CVC20 series colour
CVC30 CVC32 series colour
CVC45
FT100 FT110 state p/no.

8.00
9.00
8.00
8.00
8.00
9.00

PAPWORTH
TRANSFORMERS
80 Merton High Street,

London SW19 1BE
01-540 3955

WINDINGS
RANK BUSH MURPHY
T20a T22, T26 Pri & Sec 6.00
Z718 primary state 18" or 22" 6.00
Z718 EHT overwind 8.00

SOVEREIGN FARA £15.00
14" colour overwind

All lopts and
windings are new
and guaranteed

15% DISCOUNT
FOR TRADE ORDERS

Complete Transformers Only
Delivery by return of post.

ULTRA THORN
1690-1691 EHT overwind
Waltham 190 EHT overwind
1590 EHT overwind

7.00
6.00
6.00

CALLERS WELCOME
Open Mon. -Fri. 9 to 5.30 pm

TELEVISION AUGUST 1987 727



Philips small stereo
headphones £4
Rank UHF 4 push
button tuner £4

GRC power supply
PC743B £10
Rank front panel
Z950 £5

Power panel 8.500
Thom £5

6 TAG print mains
switch PREH 1983 ITT

75P
Rank T603A tuner on
panel gg

Rank Z582 IF £3

GEC IF tuner panel
PC786B £12.50

,..,
Rank IF 742 ...'
Rank decoder Board
MTS 200/1 Tuner &
IF £12.
Z733 Rank mains in
put -panel "
Rediffusion Mark 3-4 6
& 7 Push Button
unit £10

CV 8617 10p

Y 716 10p
Y 729 3013
Y 730 10P

827: 6A/1KV 2°Py
860 3°P,033 SPy 969

r 997 3/-.10-

Min 12 volt Relays 75p
R 1038 40p
R 1039 40p
R 2009
R 2010b 8°5
R 2029 5_°P
R 2210 MF
R 2257 ""v
R 2265 50p
R 2305 50.
R 2306 joi,
R 2322/2323 pair 80p
R 2323 15p
R 2396 50p
R 2461 80p
R 2030

5°PAO,,

R 2443=BD124
R 2540 -6
R 2737 400

R 2738=TIP41 300

R 2775=TIP41c 40p
R 3129--TIP47
R 4050 f 1-2
S 2008b 80P
2SD898B £1
2SCI942

sets
El

Hitachi etc.
STR441 £2.50
STR454 £2
S 2000AF line o.p. £1

2SC940
EI

10934 gor,

BU 108 £1

BU 124 50P
BU 126 80P
BU 180a 6513
BU 204 70p
BU 205 £1
BU 206 fl
BU 207 £1

BU 208
BU 208A £18.1t
BU 208D
BU 222 9°£7
BU 430726 £1

f.'2
BU 426V
BU 500 Elio
BU 500D fl
BU 508A £1.20

all 526 750

BU 705 £1

BU 807 £1

BU 824 50p
BUT II 50p
BUW 11 75p
BUW 84 .,

BYW 20.118.9 603,,,_

BYV/ 95 '
TIC 106a

,,,,"1'
TIC 116m

,
ITC 116n/Y 1003 35-1

TIC 126N 40p
TIC 206m 30p
TIC 225S 40p
TIC 226E 40p
TIC 226m 30p
TIC 236m 30P
TAG 226/600 50P
TICV 106D
ET092 case 2A/400V)
TIP 29
TIP 30 a-vA,,,

TIP 30A 35-rp

TIP 30B 40p
TIP 30c 45p
Tip 31 30p
TIP 32 25P
TIP 33B 50P
TIP 33C
TIP 34A

r.,,.7°P

-'",r,
TIP 34B
Ty 34C ""1"70p
TIP 35B SOp

'TIP 35C 70p
TIP 35D 80p
Tip 36 50p
TIP 36C 70P
TIP 41B 401)
TIP 41D 7,,_01,

TIP 42/BRC 6109 ''''P
11e 48 40p
TIP 49 30
TIP 57 30p
TIP 100 30p
TIP 102 30p
TIP 115 50P
TIP 117 50p
TIP 125 35p
Tip 126 40pTip iv 40p
Tri, 130 30P
TIP 131 25p

TIP 136 30p
TIP 140 5011

11P
TIP 6405 35p

50p
295

TIP L761A-1000V/4Amp 75p
T 6032 30P

6036 4Op

T 6040 40p
T 6047 40p

T 6049 40p

T 6051 40p
T 6052 40p
T 9004 40P
T 9035 40P
ZTX 107 10p
zrx 108c 12r,
ZTX 109k 5;ZTX 213
ZTX 341 10p
ZTX 342 10p

ZTX 384 10p

ZTX 451 10p

ZTX 550 10p

MI 2253 60p
MJE 3040 60p
WE 2209 lop
SP 8385 Rip
SAB 3205 £1.00
SAB 4209 £1.00
300M + 700 320V £1.80
21X1+ 100 + 100 + 50.300V 50p
150 + MI + 250M 300V 50p

24V 4Amp (100VA)
Trans it°°

Nickel Cadmium Battery
Charger AA-C-D-PP9 £6

Philip's Headphones
Compact Disc Stereo Type Ell

ITT Display Tube 58705 50p

Mains 240V (I00VA) to 12 Volt Aerial Changer 8 8.6 Display F74D500 20I,

240V out fully shrouded
15.00

over Relays 144 Mc/s
45 watts SOp

MotIct 3000
Pocket Personal D.M.M.

Volts range AC. DC 200MN to
000V. Re, 2000Km £24

ITT CVC45 8 way resistor
unit for v/cap £3

6 Push Button Unit for GEC
2100 Series
Replacement for Touch

Expon PYE731
6 Push Button unit with (UHF -
VHF) band switch £4

Computer Transformer
20vf2.25A; 20v/1.5A;
17/.5A; 191.5A; 28/.05A £3
Mains ViewData 240V/240/6V/4
amp/6v 500m/a
in / out

Mains trans 240/12v -0-12v 2 amp
£3.50

CVC40 8 button unit with
mains lead & slider

Button Unit £8
ITT Micro Phone M5 SOp with

switch
pots

with sockets £10.00 112 Volt Sub Min Relays 25p

13000/30v 50P

8 SEG LED Display
with driver I.C.

Philips Solar Scientific
SBC1730 Calculator LI2

470/40v x 10 £1
LM1017 50p 15v-0-1561 Amp

22/100v x 10 £1
Transformers 11

100/350v 70p
403/350v 70p

.47/500v 25p
1/600v 2.5p

CVC8-9
Push Button Unit

£10

RGP3OK 10p

RGP3OG 8P
RGP1OB 5p
RGP15G 6P
T6024WGI lopYo

+5V/UAR7101157C 30p
-5V/LM79M05CP 25p

-8V/79M08c 30p
+6V/78M06c 3°.S
+10v/78LAIO rZ,
LM 337
LM 342/18

-,2_"
'''P

LM 34or 5.0 50p
+12V/LM 340T12 50p
+15vnemis 15p

+18V/MC78M18 'op
+24V/78M24 app
MC 7724cp 4Op

MC 7824 40p

TIS 90 10p

TIS 92 2,21!
ns 93 `"F

U 19885 111R

U 3832 ISp,_

U 3845 :,_'F
MR 508 ,14.7
MR 501 rZ
MR 502
BCW 71R iii.,.."'

BYF 1202
-ripp

BYF 1204 10p
BYF 3126 40p
BYF 3214 40p

BYX 10 lop
BYX 36/600 350

BYX 38/300 25p
BYX49/600R 75p
BYX 55/350 10p

BYX 55/60) (Bead) 100

BYX 71/350 20p
BYX 71/600 50p
BYX 72/300 20p
BYX 36/603 500
BYV 95B 10P
BVY 95C 1211

BYV 96D 10P
BYZ 106 10p
BPW 41 15p
BYW 56 2A/1000v 011 8p
BZU 15/24 54p

BZY 93c75 50p
BZV 15/18 30p
BZV 15/30 30p
BZW 70c6v2 1°PBZX 79.3v 10p

-

Bush thyristor RCA 76122 £1
Transformer 240v/20v-500Ma75p
Chassis type Transformer
2406/12 Volts 500m/a 75p
CVC 20 tube base £2
Tube Ras, Rank & G11 11.20
6v -9v -13v tape motor 75p

Infra red led
LD57CA 15p
AT 4041/41 transductor £1
I5K-20 turn pots 20p
Thorn panel 6x100 pot +
changeover switch (Irish) 50p
Thorn 3500 2A cut out 50p

022/1 kv 10p
Electronic Buzzer SEND FOR DATA

NI CD Charger MW398
60p

DIGITAL METERS
HD1000 £20
HD3000 125

6AA 18
NLCD 5 Hours Battery
Charger £8

15V. 0I5V. IA £ 1

Print Type Trans

HDSOOD £24

HD( £32

11DX000 E35

Tuner IF Cans ITF
CMR200 £10 Multi Core

60-40 Soldar 5000 20 SWG £5.00

15 Watt Stereo Amp Sanyo Module with Data 50p

25pcs Precision Screwdriver & Tool Set £6.00

25 Watt Solder Iron £4.00

Various Tools and Accessories
TN V/Aerial 3001) or 750 £1.50

L.C.D. clock display with alarm 75p

 D/P push mains switch 20p each

Mains lead & two pin socket for radio cassette 35p

TN loop aerial 75p

Radio Telescopic Aerial £1.00

Philips Neon Lamps for TV sets 5p

Freeze Philips
Foam Cleaner Philips

£1.20
£1.20

Contact Cleaner Philips £1.20

Cans of Anti Static, Degrease Cleaner and Anti Corona All at £1.40
Lodin Full Remote Relay Switch fit most TN sets, mains 4 tag, 2 tag 12 volt £1.00

Mains timer. 13 amp - up to 2 hours: easy to use, plugs into socket £3.00

Screen locking agent, large can £1.50

Red E.H.T. LAED and Anode Cap £1.00

Weller solder iron 15 watt/25 watt £5.00

Hitachi Silver Oxide Battery G13 UCC357 IEC SR44 1.5V 60p

10)Coax
Plugs £12.00

De -solder pump + 2 novels Philips £4.00

Flat Red LED and Green 5p

500gm 60/40 solder reel £6

Solder r kilo reel £5.50

Dual v/u meter -20 - +10db £1

K30 thermistor 232266298039 75p

De -solder Pump £2.50

Portasol Flameless Gas Soldering Iron £16.00

ITT SEL HF Modul 2
UK £12

4 types of frontBU
Fidelity
types £5

CVC20, CVC32 IR,
CVC40 Cans £5

20AX Line lin coil 50p

GEC switch mode
trans 20AX
TIT mains CVC9 to
CW.33 print type 60p
ITT 2.800 mains
remote switch SOP

NEW
2110 GEC Sound 0/P
Panel £1
2110 GEC L.O.P.T.
Panel £6

2110 GEC Power
Panel £5
Line o/p frame panels
GEC 20AX £10.00
ITT CVC40 Push
Button Unit & Mains
Switch £12

V 25% OFF' V
Rank Panels
Z736 Tuner I.F. £10
A805 Cony. 7/8 £2
Z780 Line OfP £10
Z968 £10
Z582 I.F. Panel ES

Panel Meters MA
G.P.O. Meter Lead New Plan Extension Lead 50p

Gray front and .0-300V AC/DC 23/4 x 21/4 £2.00 each

KT3 Teletext Power
Supply £10

SONY 1400KV aroma Panel £6
SONY 1403KV Touch button unit £3.50

GEC Decoder Panel PC772A3
PC446A5 £6

Plastic Boxes 43/4 x 4 x 1 x V4 50p
100 Fuses £2.00
100 W/W Res. £1.50
BF 199 20 for £1
1(1 x 20 Turn 100k pots. Rank 12
BF 470 20 for £2
20 Slider Knobs . 70p

BA 301
,,,,
..;

TA 4127 ..
HD 3884 2A23 f:3
TA 4184 II
TA 2125 g
TA 4190 £1
TA 4138 £1.

TA 4196 .,..
TA 4174 ..
TA 4139 £1
TA 4198 E1
TA 4167 £1
TA 4199
BA 546 11
BA 328 II
TA 4176 E,.I
TA 4145 ::
TA 4191 ..
HA 11710 LI
TA 4188
TA 4197 ..
TA 4183 £1
TA 4197 E1,
TA 41133

.
,...

TA 4195 .1
TA 4175 El
TA 4177 LI
TA 4192 £1
TA 4146
TA 7265

£1

E3TA 7699P10£3

Tube Base 20AX GEC PC852B3 El

is Mixed UHF Aerial Isolating Sockets,
some with long leads. Fit ITT, GEC,
Philips. Pye £1.00

Thom Aerial Socket TX10 £1

12 Volt Mains Trans 500M/A £1.00

Mixed Packs
TO66 12 Power Trans RCA 16182 NPN
Replacement for BDI24 and Mounting

ts £1.005)1

Mixed AC series Transistor £4.50

Quantity Reductions
BY204/4 25 for £1.00
BY206 25 for £1. 00
W005 bridge 20 for £2
KT3 touch button black 6 for il
G11 touch button red 6 for £1
K30 full remote Dawer Ass with 3
I.C. £7.00
K30 VHF. UHF Dawer Ass 16.00
BY298 3 amp/fast/R 20 for £1.50
BU126 10 for £6.00
BU205 10 for £5.00
BU105 10 for f6.00
BF458 10 for £1.00
BF224 20 for £1.40
0A90
50 C

40 for £1.00
eramic Condensers £1.50

Mixed Mounting Kit for Power
Transistors 50p
300 Condensers £1.50
300 Resistors £1.50
150 Electrolytics £2.00
15 Bulbs Philips 40p
Antistatic Discloth 5 for £1

25 Panel Mount Bulbs & Neons £1.50
10A £1.50
25 LED red/yellow/green £1.50
20I/C Holders £1.20
Al large LED Red £1.00
3) Small LED Red £1.00
10x20 Turn 100K Pots £1.00
100 Transistor £2.50

20 Convergence Pots 80p
10 Thermistors 50p
20 Slider Pots £1.00
30 Presets 50p
40 gla% reed switch £1

press to make switch 70p
40 Pots £1.50
5 Tube Bases £1.00
1,00(1 Diodes, Condensers, Resistors on
Bandolier £2.00
20 Knobs £1.00
20nlm Fuse Holders
Chassis Mount 20 for El
IN4001/6 100 mixed £2.50
EHT Diodes, small 20 for £1

200 Mixed Diodes £1

100 500M/A Fuse £1

Stereo GEC amp 20 watt + pre-
amp with 4 pots + mains power
unit with circuit £6

SPECIAL OFFER
Decca-77T etc.

FE04/1/250AC/4 Mains filters
(grey type) x 4 50p

The Service Engineers
Guide to Teletex £2

BRIDGES"L. 005
KBL 02

30P

KBP 04
30P
301)

WO2 1511
W004 15p

W005 201,

4 Types Fedility front
panels with i.c. & patsq eachT
BB 103 libp
BB 105Ax12 II
BB 105Bx12 £1
BB 105G x 12 11
BB 121a 10p
47 1013 -mth.

1A/1600V I°P
1303P EQV-BY2213 10
for 11

2amp bridge rec. wire
end 15p

Thorn Chassis U916D
Complete 110

SENDZ
TO ORDER

COMPONENTS
SEE BACK PAGE

100 1.225 Amp Fuse II
Mixed V/Cap Pots ITT -GEC -Hitachi -
Phili etc. 20 for £11
ITT Mains Switch with Remont
CMC113 £1

Thom TX9 Remote Panels with
I.C.s £2.50

Thorn 9000 4 Slider Front Panel
with Mains Switch and LRAD £4
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Matsushita P1'34220 Tuner £7

Toshiba VHF/UHF EG411 £6
Toshiba VHF/1.11IF EG522F £6

Mirsumi MECI.F5 I £5

Thorn Spares
New 9000 Decoder £.8.50
WOO Frame panel
90011 Cyclops panel £1.50
800/8500 umebase panel £8
8800 convergence panel £6
8500 convergence panel £6
4(001 Power supply
INC Mains lead. switch
3500 6 push button + cable form £1.50
T605 lyNPN11166 80v/6A 101
91001 Sound output panel
35(01 Focus unit £1.50
3501 Mains Trans £4
35(01 cut outs 10 for £4
3500 IF panel £2
35(01 Frame panel £3
35(0) Line panel £3
35110 A I Diode 200
Export 3500 IF panel
IC board with set of SN74LS £1
4)001 Tube base £4
35(0) AI pots
Beam limiter panel
3500 Power panel with Y969 El
3 Way regulated adaptor 240V 6V/
7.5/9V/300mA £3.50
Rank/Tokhiba prch unit 0354 £9.50
4 Push button unit preh £1.00
6 Push button VHF/UHF for
v/cap. GEC-Decca type £7.00
7 Push button for CVC5 ITT £8.00
G8 Push Button Unit £10.00
KT3 12 Push button unit £2.00
KT3 (Export) 12 P.B.0 £2
6 Push button Unit Thorn £1.00
6 Push button GRC £6.00
h Push button PYE 731 £6.00
Hearing aid unit £3
Rank 2718 4 P/B/Unit MECH FA
7 Button Unit GEC with Lamps £7
697 Push Button Unit £6.00
Z916B panel £5.00
T513AP panel £5.00

K35 Decoder £8.00
K35 Sound OP 14.110
K35 Split Diode 3122-138-35930 £10.00
Thick Film Daughter KT3 3122-127-43191

13
12 C.H. K30 Tcx Rcc Front Panel with

K35 IF ISM

Fidelity Tube Base with transit« & focus
pot £1.50

Bush Tulle Base on panel £1.00

Mains Droppers
68282+68R
G14 47R 15 watt
Pye 731 3+56+27R
Thom 50/17/1K5
120/211/20/474/117
270/19/6 for Thorn 4)001
18/32(1/7(1/39
Thorn 50 -40R -I K5
Ac Socket & Lead
GEQ. ITT. Philips. Pye
7x 33/4 Thorn
Thorn 16(041710)
Rank Toshiba Tube Bases

Speakers
6x4(11125 ohm
51/20212 3 ohm
5x3 Al ohm
5,43 50 ohm
5x3 35 ohm
604 15 ohm
604 speaker 16 ohm
7x3 70 ohm
805 ohm 15 watt
805 %ohm
5x3 it ohm
7x3 16 ohm

dia 16 ohm
dia 8 ohm

61/2" dia 4 ohm
dia 3 ohnt

23,4"dia 8 ohm
dia 8 ohm

41/2'31. 15 ohm
K13 speaker K.30
r dia IS ohm
1691503 12 ohm
K45 Philip 15 ohm
K311 15 watt

£1.25
E1.00

11.00
£1.00

£151.1
50p

25p
11

£1.50
30p

CLOD
£1.00

70p
50p
70p

L1.00

£1.01
E2

LI
70p

LIAM
L1.00
£1.50
11.50
L1.50

75p
75p
75p
75p
60p

El
75p
LI

Line Transformers
Line a P. Trans. Mono T.X. 12,14 -
Philips
27482 £10
41122 £10
10273 £10
Thorn 16911 LOPE £6.50
2 J/Pots 3.5410 1 off each type 0.00
G8 Trans. Philips £700
GII Split Diode £12.00
CVC820 Split Diode 111' £10.00
Thorn B'W AD53I8F + Stilt +
Lead E1.50
1690 Than HAT over -wind with diode
lead & anode cap f2 50
GEC 3140 L3.00
GE(' 2110 £7.00
Mallard AT 3136 f 1 50
Pye 169 Line Tram 0.00
Pve mono 0.00
Rank mono T704A 0.50
Split Diode Trans £7.00
GEC 21) AX Rank Z522 0.00
Rank L.O.P.T. Z970 0.00
CVC211 ITT £7.00
AT2)80/15 £5.00
CVC30 ITT £5.91
CVC32 Line Trott 17.00
CVC1100 Line Trans £6.141

CVC411 Slip(Ditxle £1 2_.10

CVC 45 L5.00
GEC Portable GIOT2041 0.00
GE(' Ponahle GIOT3146 £3.00
EHT Split Diode Leads ITT £1.00
35011 L.O.P.T. & HT Tram each £2.00
LOFT Rank Z763
K3.5 Split Diode 312.2/13(5930 E10.00

GI I Chroma Panel
Rank T21) /1136 Panel
NEW 1617 "THORN Chassis with ICs & AU 113
NEW GEC 20AX Power Supply Switch Mode
Complete new GEC portable chassis MI20111/M15111H with P.B. U.
v.cap/LOPT1
Field + Jungle panel for GEC 3133/3135
GEC 2110 line panel with transformer
GEC 2110 tuner unit + IF Panel
Pye/Chelsea Line op panel
Pye 205 T/unit
Pye 2115 Line op panel
Pye 713 IF panel and tuner
Pvc 713 Chroma
Ke,ClIelsea Timebase panel with LOPT1
Kr 731 Frame Panel
Pye 731 Convergence Panel
Pye 731 Chroma
Pye 731 IF panel + tuner
pye CDA/205 panel
GEC portable chassis + LOPT1 2114 New
Thom 1613/1713 chassis
G9 Power Panel
Mono RANK Chassis I27A NEW
NEW G9 Frame Panel
NEW GII IF Panel

25%
OFF

ALL

PANELS

£5.00
£6.00
£5.00

£12.00

£10.00
£1.50
£7.00

£12.00
£12.00

L3.90
£7.50
£7.00

£10.00
£10.00

£5.00
£5.00

£10.00
£10.00

£6.00
£4.00
9.75

£6.00
£10.00

£4.00
£10.00

Tube Thermpath 167 £1.00
Rank Sec -am Decoder Panel UHF & VHF
TI I5A £13.00
10 off .91 CAP G11 £2
Philips K4 CAP 150M/385V 50p

G8 Tuner Unit + Panel
08 Power Supply
G8 6 Sloping PBU
68 IF& Chroma
G8 Chroma

14.00
£5.00

£12.00
£10.00
£3.00

Philips Batteries
U2
Ul I
PP3

25p
20p
40p

Duracell A.A.A. 10p

OF -125
OF -550
OF -513
OF557

KT3-K30

E.W.
correction

10p
10p
509

DIODE(
BY 126
BY 127
BY 133
BY 134
BY 164
BY 176
BY 179
BY 184
BY 1117
BY 1911
BY 196
BY 198
BY 3/4/4
BY 316
BY 380810
BY 2114400
BY 210/800
BY 223
BY 224/600 4.8A 'hi X6 Nide.
BY 226
BY 227
BY 228 198/v
Hat BY229 black
BY 299 Red
BY 229/400
BY 299/60p lag
BY 237
BY 254
BY 255
BY 2914
BY 299
BY 4111,
BY 527
BY 407a
BY 527
BY 602
F 247
GPM/
XK 31112
BYV 28/200
801192.75 amps

International Rectifier EHT
6A/600V Stud Diodes
6A/100V Stud Diodes

lopp

100p

1p

50p
25p
40p
L5p
10p
40p
30p
10

8p

p
10p
60p
sop
15p
15p
20p
15p
20p
30p
30p

5p
10p

30P
10p
lop
Op

20p
10p
10p
10p
111p

Op

.50p
20p
10p

L5.00
L2.50
£2.00
0.50
£2.00
0.50
0.00
03.00
14.00
£4.00
0.00
£4.00
£6.00
£4.50
£4.00
0.50
£2.00
£5.00
L5.00
£6.00
0.50
£4.50
£2.50
0.00
14.00
14.00
£4.00
£3.25

PRO Tripler print type with lilacs P07
13'3187
Text ultrasonic ree'r panel £14.00
I2 -14V. 20 for L5.00 200 fur £25.00
GEC touch unit assy complete with all

+ pots 14.00
GII E.W. Transformer 50p
GII E.W. coils £1.00
GII Transient Suppressors 245V 20p
GII Sean Coats £5.00
G11 100K tuner pots 12 for LI
KT3 IF panel £6.101
KT3 line OSC transformer 11
KT3/K31 infra -red receiver
head El
1(311 drawer unit with IC's
(home) 110
1(31) drawer unit with IC's
(expon) £10
K1'3 AL Sockets 50p
KT3 receiver panel £8
KT3 line driver transformer 50p
I've. 1(311. GEC. etc. Pre -mains stand-by
switch El
Decca 8011110 IF panel ES

NPN PNP NOV 6 Amp T066 O.P.
Trans pair 25p

button unich tuner B13E1 2 ITV I 2

.1k1o, ,1111 s SAS 560157, tI £7.00
Control panel 5 sliders + mains lead£1.50
till 8 touch button unit replaces old

£24
(11 I 6 touch unit replacement with
dat £14.00
fube base + base unit for /(20 Euro
chassis 14.00
GE(' lane 0/P Trans. & Rec Stick for
Portable 0.00
CVC 20/233103340 decoder panel £10
CVC 20/25/30/3340 decoder panel
untested) 15

CVC 40/45 IF panel
.4101 Transducer 50p
l'HILIPS NE511N fin
LM337M Reg. 3Op
211 GEC Black Spark Gaps £1.00
KT3 Front Panel Control
Assy. £2.50
BTW 30/50 50p

Blank Triplets
S.T.C. Universal Tripler
II TIT
11 TGA
ITT CVC 5-8-9
Rank T25LE Tripler
Rank IITCP AlC1
TO 25 30K Rank

TEZ Rank
G9 Philips
GEC' 21111
3500 Thorn
/3591 Thorn
9011 Thorn
9310 Thorn
WU Thorn
2040 GEC
GEC TVM25 Tripier
Universal Triple,

Tripler
Green Tripler with foacs pot
CVC 825 TIT CVC 211,25/31332
13.009 100
Cirundig TVK 52
111130 Pre 731
I !THY
022 for Pye Pr colour portable
LP 1193/63
BG Iaw1

Diodes 0770/HV34 6KV
20P WBT 92/800R
20P 25.4473 PNP C/P

3 for 8p
£3

10p

AEC' S'.Cap Resistor Unit UHF
SAS660 SAS670
Z7I4 RANK IF Panels 6MHz 1
SIA37F
Z909B RANK IF Panels
Export 5.5MHz 2 1.C.'s
TBAI205B TCA27050
K35 IF
Z743 RANK IF Panel
Export 5.5MHz 3 I.C.'s
TBA750+SC9504P+
SOP503P

with IC
£3.00

I.C.
13.00

£2.50
16.00

£1.50
Pye GII Front panel with transducer.

gtes, tuner pots. 6 pb switch + lead £5.00
6 button switch portarie £1.00

EC V/cap VHF/UHF tuner and IF+
sound 0/P PC 706133 (Export) £12.00
GEC Linc 0/P PC 659133 £6.00
2110 GEC Power Panel £8.00
CVC 21) Front panel with sliders +
mains input panel 14
CVC 40 PUSH BUTTON ASSY with
sliders: complete with lamp assy + pots
8 and 12 button units £9.00
CVC9 slider pots panel 50p
CVC 5 Mains on/off + 5 pots £2
Universal Focus. Fits Pye. Thom and
Decca Units.
T147 Rank tube base on panel £1.00
2718 Focus Unit £1.50
T20 Focus Unit E1.00
Large T!. pc 75p
Decca Small 75p
K13 Focus Unit 75p
K30 Focus Pot 75p
K30 Tube base on panel £1.00
TX10 Focus Units £7.00
CVC 32 Focus Unit 75p
Fedility Focus Unit 14R -14S 30p
35110 Thorn Focus Unit £1.00
ITT Small for use with Split
27I8 Bush Focus £2.00
Diode 50p
TV I1 50p
Remo TV12SP 50p
1600 Thom EHT Rec and Lead 50p
TV I3 50p
TVI4 50p
WIN 60p
TV2I) £1.00
TV45 50p
Thom 14/1500 rec stick SP

GI 1 drawer ASS 3 pots Mains switch
and lead £2.00

K30 Drawer Ass with pots cable
forme £1.00

Line 0/P panel GEC 2217/221812213/
2214P-226/2227/2228 110

PHILIPS BATTERIES
(Small Types) HAND SETS

SR4I
SR43
SR44
SR54
LR43
LR44
L1254
CR2032

40p
40p
40p
40p
40p
40p
40p
40p

.22/1000

.1/250AC

.1/100
IMFD-250AC
1/100 x 10
22/100
4.71YU100
470/100
4700/100
47/160
3093001300V
SXV160
.1/250 Pulse
2,2 250v
3n3/250 A.C.
.33/250V
.39/250V
4n7/250 tested 5KV
22J250
47/250
1001250
GI 1 4701250V
GEC6001250
700/250
300+300 MFD 350,
80W250
32/3(0)
4/350
8/350
4.7M/350v
33/350
23/350
300/350
400/35
i(11750
r../375
220/385 (ITT)
330/385 820HT
0.1/400
KT) E/W .39400
.56K/400v
4700pf/400
.22/A0
8/400
33/400
418E400
3941 /4(0)V
220450
.47/500
0.1/600
0.1/1200V wire end
0.1/450 A/C wire end
.22/1000
.047/600
0.047/1000
0.01/11X0)
0.1/14E0
.47/1000v
.47/250V A.C.
.001101250
0.0047/1500
.005/1500
.0105/1500
InW1500
2n0/1500
2n2/1500
.01/1600 ION 2.0XIV
GI 1.82092KV
0.1f2KV
3n9/2KV
0.0015/2KV
fin2/2KV
2n0/2KV
2n2/2KV

75( 92KV
3000 F/30110V
4n7/2KV
6n2/2KV
7n1/154.10V
8n2/1500V
9n1/2000V
8n2/2KV
0.0182/2500
150/3500
I800/4KV
4.7nf/5KV
170/8KV
1140/8KV
210/8KV
11100/1(IKV
.47/100V

20p
20p

255pp
30p
10p

p
2

75p
10p
80p
50p
5p

10p
10p
20p
I5p
25p
I5p
top

12£7T

60p
£I

£1 00
40p
20p
op
Op

10p
20p
30p
40p
50p
10p
15p
75p

160p

15p

10p
20p

10p
Ip
20p
40p
20p
40p
25

I5p
20p
20p

150p

2p

10p
10p
10p
65p
10p
10p
10p
110p

10p
15p
10p
15p5p

15p
2Op
15p
10p
15p
15p
15p
10p
10p
10p
15p
10p

lop
1

10p
I5p
15p
10p
Sp

10p
10p
10p
10p
top
80p

Multi -Caps
221 MFD Sprague 385V
350V 300M + 3(1IM
400V 400M
3511V 400M
Thom 350)
175/11INV100/350v
KT3a11V25/25/38.5v
310+200+75+25M 325V
300+300+150+ I 00+ 50MFD
350V
GII CAP 471/250
47/231/350v
15411150/1011/100/10(//320v
250012501/63v
150/209/200/300v
30W109/100/16/275v
100/200/325v
150/150/1001375v
2110/200/75/25M 325V
Thom DO Caps 500+500M I75V
3011/300/100/32/32/300v
150012000/30v
150/150/101190V320v
109/350 + 300/2011/100116/275v
225+25/380GEC
204110/10 /350v
51.111/500/25v

150/150/1110/300v
200/150/1501300v

£1
50.00p

60p
60p

£1.00
£1.00
£1.00

£2
£2

60p
£2.00

50p
70p

£1.50
40p

£1.50
£I

£1.75
2.00
50p

£2.00
£2.00

70p
£1.50

50p
75p
1.00

TIT 8 and 6 Push Button
Pyc 725 LOPTs
Pye 731 LOPTs
Thom 850040400 LOPTs

£1.00
16.00
£6.00
15.00

CMC 301 front panel
CMC 303 front panel

£8.00
£13.00

CMD 800 Chassis. No tuner £20.00
CMD MX) Decoder
CMD Flar IF/Tuner

£8.00
£20.00

UPC 574
BSS 38

30p
30p

GII £1.50
I I.C. Receiver Panel
3 I.C. Power Supply GII Full Remote
Receiver Panel
FET Power VN88AF 50p
PHILIPS SBC 469 Stereo Microphone

£23.00
Meters hills 520 £17.00
Meters Hills 420 £15.00
Hills HD5001 Digital Meter 10110V DC
750AC III Amp 2)1 MRG Rangers £211

HT100 Multimeter £6.75
HT300 Multimetcr £7.75
HT500 Mulitmeter £9.00
HDI000 Digital £20.00
HD3000 Digital £25.00
HD5000 Digital £25.00
1113600 Digital £32.00
HD800 Digital £37.00

Infra Red
Hansel Tester

Works at 24 feet - Sound repealer.
Works off 9 volt battery £8.00
Fits in top pocket.

Repaired Handsets
Philips K4 -K35. RC5350-RC5300,
RC5370. RC5375. repaired same day

£10.00
RC4001 Full Remote KT3 100 Teletext
Handsets exchanged £9.00
GEC Full Remote Infra -red. 1983 models

£15.00
Timers, MI mins. small £1.00

TOSHIBA
HAND SETS

24 Button 0938 Fuliremote
32 Button C1983 Videotext

£5.00
£6.00

Large type ITT TV and V.C.R.
Handset £15.00
GEC Ultrasonic 8C11 Full Remote £15.00

CVC 20-15-30 Mains Switches
Infra Red and Ultrasonic GII Teletext Decoder Panel
RANK & ITT Mains Remote On -Off Switch (720R)
RANK & ITT Mains Remote Switch 2865 ohm
RANK & ITT Remote Switch 221001 ohm
GII Mains Switch
4 amp Mains Switch
GEC Mains Switch 4 amp
RD Mainswitch
THORN Rotary Mains Switch
GII Preh Red LED P/Button for C.H. Change
RANK TOSHIBA Transductors TPC-3111
Mains Switch ITT Long Type Print
Mains Switch Philip Long Type TAG
Mains Switch GEC Long Type TAG
Thorn 12 or 24 volt battery convertor for portable colour TN
7000 Chassis Fidelity Mains Switch (4 TAG)
150V/4A White Lorlin Mains Switch
KT3-K30-K35 Full Remote Mains Switch (6 TAG)
Teletext Adaptor Kit TY-5a1 Panasonic

60p
£30

£1.50
£1.50
£1.50

5250p

p

£132
50p
20p
50p
75p
75p

£7.560S
60p
60p
fl

£12

GII Full Remote Ultrasonic £32
GII Touch Unit Full Remote £13
GII Ultrasonic Teletext Handset £24.00
0 C.H. Ultrasonic GEC Full Remote
C201411/C2219H £15.00
New Replacement for GII Ultrasonic
Full Remote £12.00
Thorn 4000 insert with 7 buttons £5.00
Decca RC IL £14.00
Decca RC 12 £14.00
GII Infra -red full teletext £24.00
Dynatron-Full remote CTV 62. 63. 64

119.00
Hitachi infra red handset £18
Philips full remote KT3. 16C928/20C934:
7228n324; 1(12 26C 797/1ST 66K
1826 £12.00
GII, Full remote top button assy. £12.00
GII. Full remote repair service (exchange
unit) £111.00
G11. Full remote new ultrasonic £32.00
GEC infra red full remote 8 channel

.C.SAAI250) £14.00
Philips infra red full remote 9 channel for
60 CP2605 £6.00
Philips infra red full remote 12 channel
for 60 CP26(6 £12.00
105
KT3/K30 T/Text
KT3/K30 Full remote
KT3 Power supply
GEC infra -red 2236-2026

£15.00
£15.00

£1.00
£4.00

GEC 8 button full remote £14.00
GEC push pad handset button blobs 10p

& Philips handset KT3-K311 chassis.
No RC5150-RC5176-RC5171-RC5177.
Special Price £13.00
RC4001 KT3 and Teletex £14.00
IT CVC 32 handset repaired £15.00

PHILIPS
UNIVERSAL HAND SET £16.00

KT3 - K45
%%e hare all parts foe Philips Handsets



Tuner Units

MEC
VHF-UHF with Data Tuner

I-F5I £3
Thorn TXIO Export V/Cap UHF,
V £6
G8 Tuner V/Cap. New £2
G8 6 Button Unit £9
V/Cap Rank UHF Z776T/Unit £6
V/Cap Rank VHF Z773T/Unit £5
NEW G8 Tuner V/Cap £3.50
T20 6 Push Button Unit £7
ELC2000 on Panel £2.50
GEC 6 Push Button Unit £6
ITT 6 Push Button Unit £6
DECCA 6 Push Button Unit £6
GEC or Hitachi 6 push button
unit 2110 Conversion £8
GEC 2110 V/Cap £5
ELCIO43 (Ex Panel) £3.75
ELCI042 NEW £5.50
ELC2000 NEW fA.00
ELC2004 NEW £8.00
ELC2006 NEW £4.00
GEC Tuner V_Xa. p Hitachi After
1979 ET548 ET541B 01.00
ASTEC UM1183 £10.00
V3I4 £5.00
V317
V334 £5.00
U321 16.00
U34I UHF £7.00
U342 (UHF) £5.00
U41l UHF £7.00
U.V. 411 Tuner £10.00
U.V. 415 £7.00

£7.00
Fidelity and Amstrad 2000 V/Can
Tuner 15.00

UHF
Small V/Cap Mitsumi

£4.00
VHF £3.00
VHF & UHF ET598P Tuner £6.00
Portably &natary Tuners Sanyo &
Mitsumi UHF £5.00
NSF-UHF/VHF Varicap (old

triToes)fit UHF/VHF (new type) 188:01
UE2-B31 Fidelity V/CapT/Unit £6
UHF -VHF V/Caps on panel £3.00
HITACHI 20 Turn Pot 1640A
U32I on panel
Tuner unit VHS Sylvania GTR
Videon MIS 900 £2.50
Toshiba VHF -UHF EG522F £5.00
Mullard Video Modulator.
Application, video tape recorders,
TY cameras, video_games, closed
circuit TN. C.C.1.R. system. Data
supplied. £10.00
UHF Tuner FR Sylvania
47I4A

kTuner GTR Sylvania
52

SENDZ COMPONENTS
63 Bishopsteignton,

Shoeburyness, ESSEX SS3 OAF
SAME DAY SERVICE

All items subject to availability.
No Accounts : No Credit Cards
Postal Order/Cheque with order
Add 15% VAT, then £1 Postage

Add Postage for overseas
Callers: To shop at 212 London Rd..

Southend. Tel. 0702-332992
Open 9-1/2.30-6. GVMT + school orders accepted on official

headings add 10% handling charge.

Sylvania UHF F4720B £6.00

Sylvania VHF 900 £6.00

Small Tuner DX 175-220MHz

Auto Changeover £5.00

9(58) Thorn Tuner on Panel £7.00

THORN 1400 4P.B. Mech. Tuner
THORN 1500 4P.B. Mech. Tuner
THORN 1590 4P.B. Mech. Tuner
THORN 3500 4P.B. Mech. Tuner
All new & boxed. 14.00 each

TDK T9006A 50p
Delay Lines
DL700 £1.00
KT 3 Luminence 75p
Luminance Delay Line (CVC 45)
Co -Ax Joint - I5P
Co -Ax Belling Lee Plug
Co -Ax Splitter
UHF Modulator CCIR £3.00E11.

Infra Red Emitting Diode
NE286H Small Neon Lamps GEC`
& Philips 5p
Mullard 5 Watt Amps. LP1162
New 75p

T.V. Tubes
12'7110° 31/51(1 with coils

Post £2.50 £5
12' A3I/300 Hitachi £5

S.W. Filters
HW2013 50p
SW453
SWI50 5(11

S.W. Mess
SW185 £1
SW153 50p
SWIM 50p

BF694 10p
BF758 30p
BF760
BFT34

30p
15p

BFT43 10p
BFT84 SP
Bnv 1 I
BFX29

20p30p

BFX84 25p
BFY50 I5 -p
BFY52 20p

B1,149
BFY90 25p

25p
BPW41
BRCII6
BRX43
BRX48X
BRY56
BSS68
BS 1

BSY95aY79 10p
BTY80 20p
EISX1
BSX209 177Pp

FT3055 30p
TCEM0 30p
TCE520 30p
2N930 5P
2N2221 SP
2N7777 SP
2N2906 10p
2N3055 40p
2N3566 10p
2N3702 10p
2N3711 10p
2N3583
2N3904 1 ti
2N4355
2N4442 £12
2N4444 £1.00
2N5278 20p
2N596
2N59283 340p0p

2N 40p
2N6I609909 40p
2N6130 50p
2N6633483I 20p
2N 20p
2N6399

on
10p

2X 2N6099
heat sink 50p
2SA437

2SA99 2
2SC643A III

10p
25B407 Sanyo TO3 10p
2513474 30p
25B566 10p
256686 7
2SC772 20P
2SC381

58 50p0p

1

2SC4
2SC732 10pRai

£1.
%

1061
1162 C/18 30p
1520
1546

£1.00
30P

25p

=1617 £12.%
2SC1725 20p
2SC1740
2SC1942 £I.ii
P12I`2A

£1.%

20p

1

2SC2229 15p
2SC2688 209
7 795 30p

350 15p
2SDI80 TO3 80v/
6A
2SD200 £21.06
2SD401 £1.00
25D71

7876
£1.00

2SD
2SD811
2SD820
2SD868

2
2SD870
SDN)

2SD I 266
2SD1415
25D1432
2SD
2SK30A1576

C107
C108
C109
C113
0114
CII5
C116

CI19C117

C125
C26I
CI39

140
141
143

C147

CI48
C49

C153
C154

C158C157a

C159
C160/16

C172C171

173
174
183
184

C204
C207
C2I2
C213
C2I4

C239
C250
C251
C252
C262
C26313
C294
C298
C300
C301
C303
C307
C308
C309
Call
028

37028/338 pair0
038
C347

£2.00
0.00

f17.

fa
£1.00
£1.00
£1.00

10p
0p

10p
5P

10p
10p
10p
10p
20p
20P
10p
10p
10p

1

10p
10p
10p
10p
10p
10p

uP
10p
10p
0p

10p
10p
10p
10p
10p
10p
10p
10p
10p
8p

10p
8p

10p
10p
10p
20p
30p

30p
0p

30p
30p

7p
7p

10p
10p
10p
15p
10p
10p
10p

04%
050
065
068
0C38494
C441143

C416
C-140

454
C455

456
C460
C462

463
BC478

C527
C532
C546
C547
048
C556
C557

558
59

5
061
EXcl/36 Pair

DI
D124

124iI30Yme)tal)

D131
DI32/238

DI36DI35

DI38
0

DD14176

DI82
D183
D202
D204
D207

D222D22I

D228
D226
D233
D234

D238D235

D239

DD2244(3c)

D244
D250a
D252
D253B
D331
D373b
D4I6

D437D433

D438
D439
D544D

D678
D650

D681
D682
D507
D509
D510
D517

10p
20p
10p

loop
10p
10p
10p
10p
30p
10p
10p

10p
10p
10p
10p
10p
10p
10p
Illp
10p
10p
10p
10p

i(ePP

5-51P

25P
25p
30p

14
30p
30p
25p
30p
30p

,pp
£1.00

70p

30,p
60p
20p
30p
30p
20p

30p
109
15p
50p
30p
50p
10p
20p
50p
2p
20p
25p
25p
25p
30p
50p
40
50pp
30p
30p
30p
50p
30p
30p
30p

BD519
D534B

BD535
BD544D
BD562
BD6I0
BD646
BD676A
BD807
BD826
BD939
BD94 758BDX
BDV64B
BDU65
BF761
BF769

BF788B9A
BFX58

BBF871FR39FR52

B
BFR79
BFR8IFR87

B
BFS60
BFT42
BFT57
BSD215
MRI366
BRC-M-200
BRC-M-300
BRC 1693
BRC 3064
BITS22
BTT6016
BTT6018/ML237B
EITT6218

BTIPC24
BTT8I24

BUP22A

CAO920AE
CA 1310
CA3046
CA30650
CA3094AE
CA3123
CA3146
C_A3189F1
CB6848
CD4510
CD4555BE
DM7492
HAI196
HA 1370
HA112.1.3)
HA11440
HEF4001
HBF4011AF
HEF4053B
HEF4066
HEF4528
HD3890C
K5732201D 1001012
LA3
LA4IO2
LA7830
LA7831
LM1011N
LMIOI7N
LM8361
M913
M1024=SAA
MI025=SAA
MC476p
MC13W
MCI312
MC1349
MC1352
MC1358
MC1496

MC1401
MC14002

3
MC14016
MC14066
MC14514
MC1748
MEM4956
ML231
ETT6016
M1.232

ML2M123 36E7B

ML238B
ML239
ML926

30p
30p
30p
30p
30p
40p
50p
30p
20p

30pp
30
20p
50p
50pp
30
-10P
20p
30p

0p
30p
15p

I75p

10p
10p
20p
20p
50p
20p
40p

£1.00
£1.00
£1.20
£1.50
£1.50
£1.00
£1.00
£1.00

.50p
50p

£15.%
50p
50p
.50p
50p

£14.2
40p
50p
30p
30p
50p

£22
40p
50p
10p
10p
30p

220p£3.%
£1.00

EIS.%
£2.00
£2.00
£1.00

£31
£2.00
12.00
£2.00
£

51.2

00
75p

£1
£1.00

1

30p
50p

£2.50
E2.00
£1.00
£1.00
£1.00
E4.00
£2.00
£1.00

Thorn
MAR8400XX £3.00
MM5387 £1.00
MM561 I £1.00
MM5840 £3.00
PCD857IP £3.00

MM5290N
0813NN

MRI366
N64100

NE55555P
HD8980C

OPTOPT600
OPT601
PCD857IP
SAA611
SAA661
SAAI020
SAA 1021
SAAI024
SAAI025
SAA1073
SAA1074
SAA 1075
SAA1124
SAA1130
SAA1174
SAA1176
SAA1250
SAA1251
SAA1272
5AA1274
SAA1276
SAA 3027P

00ASAA50
SAB3013
SAB3210

TB00124
SAB4209

SAA5000A
SAA5010
SAA50
SAA502012A
SA A50
SA A504300
SAA5040A
SAA5043

SASAF1032p
sSAs560AF1039

S
SAS57ffT
SAASS660560T

sSAAs580S670

SAS590
SAS3210
SL437F
$L901B
S
SLL19430
TA7122
TAA320A
TAA470
TAA570
TAA611B
TAA62I
TAA66I
TAA641
TA7108P
TA7117
TA7I2OP
TA7315AP
TA7137P
TA7265
TA7607AP 40p
TA7609P

5TA7265AP £3.°A
TA7680AP £3.00
TA7699P 11.00
TBAI20A 40P
TBA120AS 50p
TBA120SA 40p
TBA 120B 40p
TBA120SB 40p
TBA120T

52BA120S0
£1TBAI2OU 75p

TEITBAA120C"'
30p

TBTBA23A14411 £14p759

TBA39
TBA 1152
TBA396

TBTBAA4800144°c

£1.00
£17.%TBA440P

TBA520
£1.00

TBA530
£2.00
£100

TBA540
£9.'71

TBTBAA5s611-5N £1.00
TBA570 11.50

TBTBAA656251 125.%
TBA673 £1.00
TBTBAA772050QA 11.50

TBA780
£1.50
11.50

50p
T13A810AP

TBA820

60p
60pTBA81

TBA820M 25
TBA890 £1.00

K35 Philigt Receiver ICM5840H16.00

£122
60p

£3.11
20p
20p

£1.00
£1.75
£4.00
£4.00
£2.50
£2.50
£3.00
£3.00
£3.00
£2.00
£2.50
£3.00
£2.00
£3.00
£4.00
£3.00
£3.00
£3.00
£4.00
£1.50
£2.00
£2.00
£2.00
£1.00
£1.50
CIO
£5.00

14
£3.50

.50
£3.50
£3.00
£4.00
£3.50
£2.50
£2.00
£2.00
£1.00

£17;g
£1.00

75p

£200
£4.00
£4.50
£4.50
£1.00
£1.15

£15.°15

£1.W
£2.00
£1.00
£1.50
£1.00

50p
50p
50p

BOTOlon

13T151/500
BT151/110OR
BT106 Flaw
EITIO6 Metal
BTU,/
BT13)
BRC4443
GII Thyridor
Dem 511-100
2744741
MCR72.6
01112
TF320M
110441
17,152
170SSH
17COOR
17053R

5P251

30p
Xlp
80p

LI
30p

LIM
r1 00

75p
60p
60p

L1.00

LIM
25P

[1.00
£2.00
£2.09
L2.00
12.00
C2.00

491/

TV Crystals
4MHz
4.433-619
6MHz
8.867238
11.059.000
Large or small 50p ert
Antistatic Isolators
Disc Type Black i0p
RCA 1693 £1.00

Filters
5-5MHz
6MHz
6-5MHz
SFD460B
CSI3455A

15p
30p
20p
15p
150

llormioort

Gs Degausme 73-%

iminuisisi

rrilF71Z152"m""
rni45i AOR 1%
1TT37P Fio Po: ZS. P114 20p
Dee:lawn Themsior OIL, MONI sCb) No

7014

PHILIPS SBC 1730
SOLAR SCIENTIFIC

CALCULATOR
77 Functions

39 Keys
£8.99

TBA92O £130 TDA2611A £1.00
TBA9200 £1.50 TDA2611AQ £1.00
TBA950 £1.50 TDA365 I A £1.00
TBA990Q £1.00 TDA3652 £2.50
TMS10110NL £2.00 TDA2653 £4.00
113151943 N2L TDA2640 £2.00
(ciockchip) £1.00 TDA2680 £1.00
TMS9980 £4.00 TDA2690 £1.00
TMS9901 £1.00 TDA2593 £1.00
TMS27081045 45p TDA3190 £1.00
TMS2716.11. £1.00 TDA3560 £4.00
TMS3529 £1.00 TDA3561 £3.00
TMS3720ANS 03.00 TDA3571 A £2.75
TMS4014 70p TDA358I £3.00
TX -012 £1.00 TDA3590 £3.00
TMS9902 £1.20 TDA3591 £1.00
ULN2216 75p TDA3650 £3.50
UPC566H £1.00 TDA36.51 13.00
UPC5SSC £1.00 TDA3651AQ £3.50
UPC1031H £2.00 TDA36540 £2.00
UPCI353C £1.00 TDA3710 £3.50
UPC1363C £2.75 TDA38011 £4.00
UPC1366C £1.00 TDA3180 £2.00
UPC1514C £3.00 TDA4420 £2.00
UPC2002 35p TDA4600 £1.00
UPD8049HC £2 IDA4600-2 £3.00
SN29848
SN297711BN £1.00

50p TDA9403
TDD1610S

£3.00
50p

SN29771BN £1.00 TD6306P £2.00
SN29772BN £1.00 TEA1009 50p
SN74(12N £1 TEA1039 £2.00
SN7472N £1 TEAS] 14 £1.00
SN74107 £1.00 UPCI365 £3.00
SN74167 70p UPCI363C £1.50
SN7472N
SN75108AN £1.00

20p TDA3300B
SN74LS 125AN

£6.00
30p

SN7600I £1.00 SN74LS 248 50p
SN76003 £1.00 S1L4516 50p
SN76013ND £2.00 SN16861NG 50p
SN76018 £1.00 SN16862AN £1.00
SN76008 £1.00 SN16964AN 50p
SN76023N £1.50 SN29754AN £1.00
SN76110N £I UA721 40p
SN76115AN
SN76131
SN76141N
SN76226
SN76227N
SN76228N
SN76270

50p

£1.00

£1.00

UA7300
MPS43A
M113005
MJE5IT
M1E340
M1E660

.409
25p
30p
25p
20p

p
SN76532N £1.00 MJE661 lop
SN76544N 12.00 M1E3055 £1.181
SN76545N £3.00 M.1E21511 30p
SN76546
SN76550
SN76552
SN770

£3.00
30p

M1E2955
MJEI3005
Sanikron Diode

50p
50p
30p

SN7665620 50p Philips Cartridge
SN76650 50p GP41211 £10.00
SN76660N
SN76620AN
SN76666
SN76705N
SN76707N
SE176708AN
SN7672O
SN76709N
UA783P3C
BTIO0A/02
BT138(10A
BT 146
TBA5400
TCA2
TCA.o70lt)
TCA640
TCA660
TCA27OS
TCA27lISQ
TCA740

40p

£15.2
£2

75p

£17.590g
£2.00

40p
40p
70p

£13.1t
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00

Transistors

A1223
AC106
AC121
AC I24

C128
C137
C151
C131
C138
C152
CI53K
C142K
C169
CI76
CI78K
CI79

C188CI86

25p
25p
25p
25p
25p
2.5p
25p
25p
25p
lap
25p
25p
2.5p
25p
Sp
25p
lap
lip

TCA830
TCA940

£1.00
£1.00

CY2 I
DI43

pSop

TCEP100 £1.00 D149 50p
TCE12003 £1.00 13161/162 pair 40p
TCE520
TDA440Q
TDA1003A
TDA 1010
TDA 1012

ca,,34:11,

£1.00
1.00

FI7A
FI39
F189I
F23
F367
L102

25p

£I
2

i5coP

£115
TDA1013A £1.00 UI ID £1.511
TDAI060A £1.50 LY49 50p
TDAIU35T £1.00 FII5 20p
TDA1035SB
TDAI072
TDA1151
TDA1170
TDA I 1811
TDA 1190

£1.00
£1

13.%
£2.00
£1.00

FI27Fill
FI37
FI57
F1611
FI61
FI64

lop
20p
2.0p

20
20p
60p

TIM1200 F 79 30p
TDA1270 £17.55S F1811 20p
TDA1327A FI8 I
TDA 1365 £36.9A F182 209
TDAI512
TDA larvA
TDA2002
TDA2003
TDA2004
TDA2008
TDA20111

£2.00
£1.00
£1.00
£1.50
£2.00
£2.00
£1.00

F184
F194
FI
FI9956
F197
F198
FI99
F2101

209
10p
lop

12p
10p

2011
2011

TDA2020 £1.00 F222 11/p

TDA2030
TDA2140
TDA2160
TDA2320
TDA2525
TDA2545A

£2.00
£3.50
£1.00

£15.2
£1.00

F224
F235
F241)
P244
F2451/
1-`255
1-156

1.5p
20p
16p
.10p
2119

TDA2600 £5.20 F257 ..0p
TDA2640 £2.00 F258 25p
TDA2522 £2.00 1,262
TDA25111
TDA2532
TDA2540
TDA2541
TDA2542

TDATDA25254660

£1.50
£1.00

£1.00
£3.00
759

F263p
F264
F271
F273
F274
F324
F337
F355

1;1:
15p
Illy

IOp
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TDA2575A
TDA2577

£1.00
£2.00

F362
F363

20p
15p

TDA2579
TDA2581
TDA2591
TDA2593
TDA2560
TDA2600

£2.00
£2.00
£1.00
£3.00

£2.°A

F367
F391
F394
F4I9
F422
F42.1
F448

15p
15p
lop

5pI159

I.C. Holders
DIL - D1L OIL - QIL

40 Pin x 4 £1.00 16 Pin x 10 £1.00
42 Pin x5 E1.00 IS Pin x III £1.00
31 Pin x5 OOp 2% Pin x 4 £1.00
16 Pin x 111 70p AB Alain. Switch
24 Pin x5
14 Pin x 10

75p

70P

u,
Philips Eledndynarnie

30p

18 Pin x 111 OOP Stem/ Headphones N6315 £111


