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MANOR SUPPLIES

MKY PAL COLOUR TEST GENERATOR
FOR DOMESTIC TV & VCR.

WEST END LANE

: TEST Pl
*  DEMONSTRATIONS
e AT 172

ssessessssscsss

* 40 different patterns and variations.

* 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"x6"X2V4") app. £8.60

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

Built & Tested in Case including Sound Module  £108.00

Post/Packing £3.00
Add VAT 15% TO ALL PRICES

N

PAL COLOUR BAR GENERATOR (Mk4)

* 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, bdttery or mains operated.

* Simple design, only five i.c.s on colour bar P.C.B.
* Backup service available.

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 £3.00).

MK 4 (BATTERY) BUILT & TESTED £58.00 + £3.00 P & P.

MK 4 (MAINS) BUILT & TESTED £68.00 + £3.00 P & P. s
VHF MODULATOR (CIT 1 1o 9 FOR OVERSEAS £5.75. Lo

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

KITS & PROJECTS

SAW IF AND TUNER UNIT complete and tested for video & audio outputs
£28.50 p.p. £1.80.

PAL DECODER KIT (Video to RGB) for Monitors £27.00 p.p. £1.00.
PAL ENCODER KIT (RGB to Video) £18.50 p.p. £1.30.

CROSS HATCH UNIT KIT, Acrial Input type, incl. T.V. sync. and UHF
Modulator, Battery Operated, also gives Peak White & Black Levels. can be
used for any sct. £13.50 p.op. 80p. (Alum. Case £3.20 p.p. £1.40)
ADDITIONAL GREY SCALE Kit £2.90 p.p. 45p.

UHF SIGNAL STRENGTH METER KIT £22.00 Alum. Case £3.20. De
Luxe Casc £8.60 (Built & Tested £48.00) p.p. £2.50.

CRT TESTER & REACTIVATOR KIT For Colour & Mono complete with
Case. Pancl Meter Indicator — can be adapted for latest CRTs £29.50 p.p.
£3.00.

TV SERVICE SPARES

SATELLITE T.V.
ON DEMONSTRATION AT 172 WEST END LANE
NOW! — ENQUIRIES WELCOME

PHILIPS SPARES

G8 PANELS (Tested) Power £12.50, Scan £15.00, Signals £15.00 p.p. £2.50.
KT3, KW PANELS, tested. exchange. sound. power. bridge rect, Irame. RGB
£7.50 cach. Decoder (Non-text) £10.00 p.p. £1.50.
G11 PANELS (tested), trame, [F. decoder £12.50 cach p.p. £2 00, Scan £15.00

.p. £2.80. Power tested exchange £18.00 p.p. £2.80
G11 PANELS EX-RENTAL (untested) Scan. Frame, Decoder £2.50 p.p. £2.00.
G11F PANEL (new) less Tuner £2.50 p.p. £1.30.
G11 6POS Touch Tune Channel Sclector (replaces old type) el instructions
£20.00 p.p. £1.80
GY POWER SUPPLY UNIT £€5.00 p.p. £2.30
G8 6 Position Channel Selector (sloping buttons) £2.50 p.p. £1.00.
HANDSETS EX-RENTAL, TEXT UNTESTED. KT, TEXT/VIDEOQ TYPE £3.50
p.p. £1.00.
M/\Nll.f\l,S p-p- 80p, G11, K35, 2A £3.50. KT3 £€4.50, CTX-E. CFX-S, CFI £1.50
KT4/K40 SYSTEM 4 £3.50

THORN/FERGUSON SPARES
8000, 8500, 8800, 9800 PANELS tested. exchange. Power £8.80, Frame,
Decoder £10.00 p.p. £2.30.
9000 Scries [F/Decoder tested £10.00, Line/Power £20.00, Frame £18.00 p.p. £2.80.
9500/9600 Line Scan £25.00, Power £20.00 p.p. £2.80.
TX9 Panels complete & tested £28.00 exchange (shop only)
TX9 Pancls ex-factory for small spares includes IC's & semiconductors, ete. £3.00
p.p. £2.00.
TX9Y panels salvaged ex-lactory for spares inel. clectronic & mains transformer.
£8.50 p.p. £3.00.
TXYTX10 Facia, control pancl incl. infra-red receiver £8.50 p.p. £2.00
TX10 Focus control £8.50 p.p. £1.00.
TXY/TX10 Saw filter IF panel £5.00 p.p. 80p.
TXY/TX10 Remote & tuning control panel 1515 (incl. SAASO12) £7.50 p.p. £1.80.
TXHW/TX9/TX100 Chassis complete & boxed (untested) £20.00 p.p. £2.80.
ITT SPARES: cvc wries convergence & purity panels £2.50 p.p. £1.50.
CVCM scries panels surplus (untested) £2.50 each, CMP31, CMF31, CMA30,
CMS532 p.p. 80p. CMD33 p.p. £1.80,
CVC20/30 senes chassis tor small spares (shop only) £2.50.
BUSH SPARES: 120122 panels, tested, exchange . power scan drive £18.00.
Scin £25.00 p.p. £2.50. T20/T22 touch tune panels + controls £3.50 p.p. £1.50.
GEC SPARES: 20AX MKII linc time base £18.00 p.p. £2.00. Power (PCT78)
tested exchange £18.00 p.p. £2.00.
SONY SPARES: ONOFF SWITCH 2Imm or 26mm. spaced holes. universal
Sony on/off £4.20 each p.p. 80p.
HANDSETS (New Replacement) RM-604, 606, 613,615, 630 632, 635 £19.50 p.p.
£1.00.
TELETEXT DECODER PANELS (tested) — Mullard VM6101 Type £25.00,
Philips KT3, K36 £20.00 p.p. £2.30
MULLARD YM6230 teletext decoder (similar to VM6101) plus additional Prestel
unit. VM6330 & Line Coupler £20.00 p.p.£3.00.
VARICAP TUNERS: Grundig 8630 scries £5.00 p.p. £1.00. U321, U2
NSEZ4, ELCUM3 (equiv). SC4 VHF NSF203 £7.80 p.p. £1.80. UHF/VHF
UV4Ll £10.80 p.p. £1.40.
LOPTS New and guar. I7P £1.50, Bobbins 80p.

FERG., 1IMV, MARCONI, UL'TRA R.B.M.T20, T22Bobbin ......... ... £5.60
1590, Iﬁ‘)l 1612.1613.1712..... ... 8480 DECCA Bradtord (state Mod No) ... £8.80
FERGUSON 3787 (Normende) ... . £9.80 DECCA 100 £8.80
THORN 1600, 1615, 169, 1691, 179 £9.00 I"Il)l'l ITY 5.50
THORN 3000/3500SCAN_FHT £6.90 . . £10.60
THORN 8000 . £12.80 ll'l Ve S CVC0. £9.80
THORN 9000 10 96400 ... £9.80 [TTCVC25. CVC30sences . . .. £8.80
THORN'TXS ... .. . ITTCVCIS L ... £9.80
THORN I'X10 IIT CVCROWI01 . . £12.50

SPECIAL OFFER PYE 725 (0} 731 w74l ... £9.20
DECCA 7080 PIILIPSGS ... ... £8.80

FITVC300 R PHILIPS GGY . £7.80
GEC2114)/Junior Fineline . . PHILIPSKT3 .. ... £9.80
PHILIPS 320 ... ... PHILIPS K¥). K35.. £27.00
PHILIPSG1I ..., . PHILIPS CTX-FE . £22.50
GEC 2028, 2040, 2100 . PHILIPS KTY/K40 .. £22.90
PYE691-7 kh(l\\l\lvp& nnlv PHILIPS2A .. . . ... £26.80
RBM.T20.7122 PHILIPSCFI ... ... ... ... £32.80

OTHERS AVAILABLE, PRICES ON REQUEST.

TRIPLERS: THORN 9000 £8.50.

UNIVERSAL (best quality) £7.80.

CONTINENTAL TVK & BG RANGE (quote exact no.) replacements £13.80
DECCA/TATUNG £7.80 p.p. £1.50.

THORN 1500 39RS stick £1.50 p.p. 80p. Others available.

6-3V CRT Boost Transtormers tor Colour & Mono £5.90 p.p. £1.40.

455 CRYSTALS for Remote Control Handsets. 4 for £1.00 p.p. Stp.

VHF to UHF Converters £26.50 p.p. £2.50.

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 (Manl order between 3 days and
I week trom receipt ol order) ADD VAT 15% |—!

Telephone 01-794 8751, 794 7346
MANOR SUPPLIES
172 WEST END LANE, LONDON, NWé& 1SD

PLEASE ADD VAT 15% TO ALL PRICES INCL P+P




COPYRIGHT

© IPC Magazines Limited, 1989. Copyright
in all drawings, photographs and articles
published in Television is fully protected
and reproduction or imitation in whole or in
part is expressly forbidden. All reasonable
precautions are taken by Television to
ensure that the advice and data given to
readers are reliable. We cannot however
guarantee it and we cannot accept legal
responsibility for it. Prices are those current
as we go to press.

CORRESPONDENCE
Al correspondence regarding 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.

INDEXES

Indexes to Vols. 36 and 37 are available at
80p each from the Editorial Office (address
above).

SUBSCRIPTIONS

An annual subscription costs £18 in the
UK, £21 overseas (by surface mail). Send
orders with payment to Quadrant
Subscription Services Ltd., Oakfield House,
Perrymount Road, Haywards Heath, Sussex,
RH16 3DH.

BACK NUMBERS

Subject to availability, copies of issues
published during the last 12 months are
available at £1-80 each from Television,
Vouchcheck Services, Unit A6, Poplar
Business Park, Prestons Road, London E14
9LR. Please make cheques/postal orders
payable to IPC Magazines Ltd.

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

“correspondence”).
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Leader
Long-distance Television
Reports on DX conditions and reception and news from
abroad. Increasing sunspot activity has produced some
startling F2 reception.
Test Report: Leader Laser Power Meter
Use of a power meter is the simplest way to check the
condition of a CD or LaserVision player’s laser. The Leader
LPMB8000 is the most widely available unit.
Letters
Including details of a simple satellite TV dish alignment tool
for elevation adjustment.
Teletopics
News, comment and developments.
Camcorder Servicing Part 3, Solid-state Image Sensors
Steve Beeching, T. Eng.
Such is the rate of progress that there have already been
several types of solid-state image sensor How they work,
including the colour system, and basic signal processing.
The Party’s Over — Well Almost Les Lawry-Johns
Les prepares to shut down and move to a bungalow not far
away.
Grundig'’s Satellite TV System Steve Beeching, T. Eng.
Steve has fun trying out Grundig’s 62cm offset dish and
STR20 tuner unit. They worked very well — except when the
chicken got in the way.
Next Month in Television
TV Fault Finding
Reports from Philip Blundell, Eng. Tech., Nick Beer, Eugene
Trundle, Roger Burchett, lan Bowden, Paul Hardy, Brian
Renforth and George Lithgow.

Roger Bunney

Nick Beer

Op Amp Signal Tracer Unit David Botto
An old idea brought up to date. You'll find this tracer useful
for more than just audio circuits. With guidance on circuit
checking.

LocoScript 2 Update Vivian Capel

The latest versions and notes on upgrading the Amstrad

PCW8256.
CD and Videotext Developments Peter Marlow, B.Sc. (Hons.),
C. Eng.
The CD-ROM, interactive TV and proposals for videotext
Services.
A Day in the Life of . . . Nick Beer

The daily round at Nick Beer's North Devon establishment.

A Look at Operational Amplifiers, Part 2 Keith Cummins
Some ways of using op amps and a design exercise — a
microphone interface circuit.

VCR Clinic
Reports from Philip Blundell, Eng. Tech., Alan Shaw,
Eugene Trundle, David Botto, Alfred Damp, lan Bowden and
E.M. Beddow.

Servicing Compact Disc Players, Part 3
Ways of testing laser units, fault symptoms, precautions

and adjustments.
Cable and Satellite ‘89 Harold Peters and Alan Sidall
The satellite scene in early 1989.
Service Bureau
Test Case 317
OUR NEXT ISSUE DATED JUNE WILL

BE PUBLISHED ON MAY 17

Joe Cieszynski

LEVISION

7

Issue 463

TELEVISION MAY 1989

473




Telex: 635562 Griffin G (For P.V.)
Partners S. & B. Cucknell
24hr. answering service

P. V. TUBES

104 ABBEY STREET, ACCRINGTON, LANCS MON-SAT
Tel: 0254 36521/32611/390936

TRADE
COUNTER
OPEN

BBS 1EE. gam.5pm

New Fax No.
0254 395361

HOW TO ORDER
Up to 1K ADD 87p per order P+P
{U.K) Heavier parcels e.g. cable,
service awds, degausing coils
Elease allow £3.25 P+P (UK.}
xport orcers charged at cost.
First Class Mail is used whenever
possible. Add 15% VAT to total
except where 1t states zero rate.
Bulkier items will be sent by carrier
£7.50 + VAT up to 25K (except | supply

tubes)
We do not despatch on Saturdays.

VIDEO SPARES

WE ARE SOMETIMES ABLE TO SUPPLY TO TRADE
ONLY EX. RENTAL, WORKING VIDEO RECORDERS.
PLEASE RING FOR PRICE AND AVAILABILITY.

AMSTRAD SPARES |

VIDEO RECORDER VCR4600/5200

THERE IS VAT ON P+P.

BOOKS AND MANUALS ARE ZERQ V AT

Goods are despatched on the day we receive your order. |l
for any reason we are out of stock we will Iy to inform you
as quickly as possible. We try our best to give a speedy,
fair and efficient service. V.A.T. invoice on request. Give
us a ring — we'll give you service. Please ask if what you
need is not listed - we will try to help. Prices are subject to
change without notice 1n some cases we may have to
ly an equivalent.

We need expiry dates for credit card orders

Ptease send large SAE
(30p stamp) for our

750 Pinch Roller salso 4500) 3.75 complete catalogue
1226 Clutch (also 4500) 4.25
SPECIAL PRICES ON 5+ MIX VIDEO HEADS | (iiilan. 45| onsyec o
lutcl - SCHOOLS, COLLEGE,
REPLACEMENT VIDEQO HEADS PLEASE ASK! | Beft K 519 | GOVERNMENT ESTABL.
AMSTRAD e NATIONAL PANASONIC 1981 Cass. Lamp (also 4500}.. 1.80
" 4500/5200/9000 HRD110  3HSSV 18.00 NV100 25.99 | VIDEO RECORDER VCR 7000 SATELLITE TV
PSF1 &SIPH)OO) 25.00 HRDT11 3HSSV 1800 NV230 SHSSUZN 36.97 | MD150143 Dew Sensor .. . 191
2500 HRDI20 3HSSV 18.00 NV250  3HSSU2N 35.97 | MD150148 Loading Motor. . .. 602 ARE YOU READY?
Wisa S o A% AR o mmemsaeRal R e g oprces.
I ! 150 \deo Head {(Genuine) . ... . y lease ring for prices on
MAL ssa 1o5p HRO225 3HSSV 1800 NV300  3HSSN 18.00 video Lamp . ... 045 ng forp
Ve 3HoSA " Josg HR2200  3HSSV 18.00 NV322  3HSSN 18.00 | 1759 Pinch Roller 1.75 Sakura Remote
90 |1R3300 3HSSV 18.00 NV330  3HSSIN 35.99 | 1059 Idber . 1.80 Controlled
Vo3RSS5 1950 HR3320  3HSSV 18.00 NV333  3HSSN 18.00 [ 7550  Beft kit 145 <INy
Vo il e . ] 18 o ; Satellite Dish
% moo B N SS | 0  G Lim t4s|  Satlite Dis
sz 3HSsA 19.50 Rs3e0  aHSSV 1800 NV370  3HSSUIN 2599 | VIOEQ RECORDER VCR 9000 £215
vses - JHSSA 1950 HR3660 3HSSV 1800 NV380  3HSSUIN 5.9 Pinch Roller ars
Voro0 - 3HssA 1950 B350 aHSsv 1800 W3%  3HSSN “RW 125 R Cluon (ko 4500 ' 4.00 W=D L)
V57200 3HSSA. w50 [N SRSV 18.00 NV4S0  3HSSUZN 36.97 | 1226 glutch . . .. .. 425 | o
YSSI0  SHSSA 1950 HRaio0  3HSSV. 1800 NVAT0  3HSSUZN " 3697|1227 Gear Holder 1053 | Signal Strength Meter
vsggm gHSSA 1935 HR7200  3HSSV 18.00 NV480  3HSSUN 36.97 | 1981 Cass Led (also 4500) 1.00 £45
vsgagg PR 1335 HR7600  3HSSV 18.00 NV600  3HSS3N 35.99 | 7592 Belt Kit {also 4500) 3.25
50 HA7B10  3HSSV 18.00 NV730  3HSS4NB 41,95 | MD150821 Drive Belt . 1.25 Compass £6
FERGUSON HR7650  3HSSV 18.00 NV777  3HSS3N 35.99 | MD150820 Main Belt 125
3v01 gnggx :Bs'% HR7700  3HSSV 18.00 mg%o gnggm :g.% Video Head (PSFI) . . 25.80 RG59BU Cable
o a g v N R (for short to medium
W B e N/0D AN Sl NAT. PANASONIC VIDED SPARES runs 100 mefres)
V22 3HSSV 1800 py760  PS3BS 1000 NV7200  3HSSN 18.00 | VXP0243  Play Idler NV860Q/8610 . 110 £19.95
3v23  3HSSV 18.00 py7gs P3RS 1900 NV7500  3HSSN 18.00 | VXPO401  fdler Unit NV333/366 1.08
W un b A TR | e 1z| TR0 Cabe
W aHSSV B0 N b 18.00 NvBI70  3HSSN 18.00 | VXPO331  fdler Unit NV3000 . 128 100 metres
V31 3HSSV . 1800 N3 3HSSV 1800 NVB200 3HSSN 18.00 | VDGO141  Cam Gear (for longer runs)
V35  3HSSV. 18.00 N33  3HSSV 18,00 NVBA0D  3HSSN 18.00 | NV370/430/730/830/850 1.00
V36 3HSSV. 18.00 py2300 PS3BS 19.00 NVBB0O 3HSSN 18.00 | VXPO521 Idler Arm Unit £29.95
3v42  3HSSVA 2400 py>400 PS3BS 1900 Nv8620 3HSSN 18.00 | NV370/430/830/850 . . 4.08
gm/e 322261" 2400 mpsgggzsoo&moao%' aGoeoa' 183 ST ) FEEEED
- SHARP : 35p
V47 3HSSVA 24.00 VXP0520  Load Gear Unit 1.36 )
V48 3HSSAVC azo0 SONY Im S = 26.95 | \nG0016 Action Gear (suitable for both types
SLFI PS4B2S 2095 381 3HSSSP . 26.95
V52 3HSSVA 24.00 383 3HoaeP Sege | Nv333/20003000 0.58 of cable)
8903  3HSSV 18.00 gtgg ggggg }g-gg 384 Hocep %605 xegé)g%o I/%tgg(r]n Gear o6
i i 2000 5 ]
s srssHa 550 Gcs  pesmss L S %0.33 | Drctiep VideoBulo 13| Foonnectors cimp
%% g:gm gggg gtggo @ggg 3915’ ggg gnggg: zs_gg VXP0433 PIayIdIerUthV333/336 5.50 on (251(559)
%%3 %ﬁ?ﬁﬂﬁ .g.ssnn 2t8§3 522552 §3'3§ :g; 352225 gg‘g’g LAl F connectors cri
: I - fimp
VT8500  3HSSHA 25.50 3 ‘95 2000  3HSSSP 26.95 | VCR GEC 4000HHITACHI 8000
V18700 3HSSHA 2550 S B B% %0 3Hssse 26.95 | Belt Counter (122) V6354241 . 0.63 on (TR100)
VT9000E 3HSSHA 25.50 SIT50  PS5B3S 39.95 9100 3HSSSP 26.95 | BeftLoading V6354921 0.58 18p
VT9300  3HSSHA 26.50 SIFE0  PS5B3S 39,95 9300 3HSSSP 26.95 | Belt Take-up (239) V6354401 ... . 0.40
V195005 3HSSHA 2550 SLK95  PSSB3S 39.95 9400  3HSSSP 26.95 | ldler FF/RWD V6413663 . 2.68 Crimping tools
V19700  3HSSHA 25.50 S(200  PS5B3S 39.95 9500 3HSSSP 96.95 | Lamp Tape Sensor V5762281 0.87
VIO900  3HSSHA 2550 {3000 PS3BS2 25.00 9600  3HSSSP 26.95 | Playldier Assy V6414221 5.04 £19.95
VT4000 3HSSH . 2550 S18000 PS3BS2 25.00 9700 3HSSSP 26.95 Pressure Finch Rolier V6383762 6.96
VT4200  3HSSH . 2550 518000 PS3BS2 25.00 EU:|W\5;6':\1NZ%‘\‘/538353 g}g Top grade
o0 S R ALL REPLACEMENT HEADS ARE NEW | "0y - crimping tools
VITE  3HSSHB 250 SANYO/FISHER AHD CURRANTEED gg%g%:%"gowm“cm VTﬁE 0.4 £29.95
- t . 47 :
ORION FVHPG15 3HSSSF 35.00 Beft 313 V5355591 . . 0.40 o= q ]
Hi o 3HSSN 18.00 FVHPII0 3HSSSF 3500 E‘En'j‘g!,'égu'g“”s o 45,39 | Belt317V3357531 " 963 | See 'Aerial Equipment
VH2 3HSSN . 18.00 5000  PS3BSF 29.85 SonySLCY ) 49.39 | Bet318V5355581 . .0.54 for Wall Brackets,
TOSHIBA Sharp3300/9700 . .. " s56.00 | Capstan MolorV5577355/6 . 29.94 Masts, elc.
V31 PS38T 30.00 ToshibaQﬁOO(upgerassy) .. 14,50 | Clutch Assembly 8.47
Vi ey Do ek amssuin moy Swowosusoun s | SRICEMAMAS, e
vs7 3HSSY 18.00 6460 3HSSU1N 25.99  Phiips V2000 - 6400 | 3EEVA005H Hitachi VT3 643
V5470 PS3BS2 2500 6520  3HSSUIN 25.99 Philips 1700 .. . 1100
V9600  PSIBT 3000 2558  6462/3/4 6560 6660  45.00 Amsirad 7000 o 40.00 vfn ([;;EF 4001HN4(E102H se Nat. ;an. '
HITACH| rvice Manuals
BELT KITS 70 oftets | TAKE UP I0LER ASSY/CLUTCH ASSY e 083
VK1 Akal V59300/9500/9800 . Ws(oenemlpgggse)mm/ 4.95 | Belt (289} V6355282 0.63 | TC261G £3.50
IVC HR3300/3320/3330/3360 Sharp 381383/ 100/93009500/0005/GEZZ 220 g Y A0 | e ST -
Sharp 0006/GEZZ VC3001387/481/2/3 Bet Take-up (213) V6354231 0.40 [ TCo62GA
T LCE %gegxﬁvoo%%s%%z 7240 614907561 5/8581 2.20 | Capstan Motor V5577324 30.00 )
e sg:‘ L 3 145 | sanyoReel Dve Puliey 143.0-662T0202TD1282 5.10 | ldler FF/Rewind V6861471 2.43
VK4 o 2 E000/8500/8600 5 | HnachF der 68859 éum/ T35E) 2.90 | Lamp Tape Sensor V5767131 . -0.65
VKe By Ys 00 : PhlllpsVHSldler48225 203344822528 784 84 3.50 PIaYldlerAssyV6861482 5.02
ony SL3000UB ... 7 2.0 | Fisher/Siemens 143-0-4 3.95 | Pulley FFRewind V6345173 0.40
VO e g0 § % 2’22”3’2‘&“8?5&%81‘3&5‘7mmzoé%‘3 T2 | Remote Control Handset V7084733 1340
o il d
VK8 Nat. Pan. NV2000B 6  1.73 | Idier (Alba 4000 Sentra GX8000) 3.20 | VCR GEC V4004/HITACHI V’T33E
VK9 Nat. Pan NV8600B/8610/V011 7 150 | idier SamsungV1511.520.610. 611,620 1,75 | Belt (302} V63 0.40 New Ferguson
e Ko e s e Dl CRarerD
mi E“"’ ﬂ%”‘m . 2 130 f‘ N'c ﬂAggthsEg‘sszmmo 3.75 | SUNDRIES
1.85 | Amstras / 3 A
VK15 ngyﬂmeé‘bmm. 3 700 | Amsuad 7000 3.75 | Vertical Output Module
VK16 Hitachs 5000 .90 | Nat Pan. Nv7000 3.75 | GEC-C2236 Hitachi-CPT2226
VK17 Q< arpjis00 7S soni"c%gé‘ﬁ‘?’m 375 | GEe 2083 vas70ss1 6.21
VK18 Sharp 9300 . 5 147 - H -
VK19 Hitachi VTBO00/8300/8500 D5 [ oL OGaE 30
IVC 23124 375
¥K2? nﬂach' VT11/33 6 1.50 | jC HR2200/3320/3330/3v22 375 | VIDEO - AMPS
ng sgﬁ;"&fggo g };5 fx\ﬁg\s/%%%(}wmw g;g Nat. Pan. VHS Bulb (also Sharp) 1.30
VK23 Sanyo 5500 3 1.05 | Hitach V15000 375 &53;’3,';“;:5”“ D “aa e ‘1"553
VK24 Nat Pan. NV30ONV333 6 155 | ShapVC6300/6500 375 | Svo9 witn Plug 15
VK25 Toshiba V7540 5 1.90 | Sony T C. General s Amsirad 7000 g 0:45
5 s 1 & i Ebutossoon i
45 | MOTORS achi :
Vst Ameiad 450019000 S35 | s brum Mot 2350 :
VK39  Amstrad 4600/5200 519 | (S CapstanMotor 2550 | IDLER TYRES
VK29 Nat Pan NU777 4 100 | SO e O i 0 DiA LDIA  WIDTH VIOEO TAPES
v sonyte § 220 | SharmRee Motor 0S8 sony nr e 49 050 (ke 120 (VHS) NS0
oshiby 4 120 ony 24.2 1 51 0.50 E180 (VHS) 2:‘5
ue i b3 | voEg e e, i o5 8w HRWS i
e [ -69 | Vigeo Cleaping Tape VHS 8.23 | hat tar i 56 | Scotch EB0 (VHS) ... 3.05
erguson 3v42-3-4-5-8 0.90 | Unwersal Copyng Kit 750 | Nat Pan. 31.2 25 31 0.56
VK35 Fisher FVHP710-716-722 1.20 | Head Cleaner 096 | Akai 260 20 39 0.50 £120 (VHS) . 2.89
VK36 Panasonic NV370-430 1.20 | Beta Eccentricity Gauge 57.92 | JVC 39.3 328 39 . 0.56 €180 (VHS) . 350
VK37 Hitach 9300 0.85 | Chamots Cleaning Sticks 0.25 | JVC 33.0 23.9 40 0.56 L750 (BETA) 3.65
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REMOTE HAND SETS

AMSTRAD

TVNideo- TVR-1-MD1511910 . .. 15.00
CTV 1409 - MD 1409221 15.00
VCR 5200-MD151175 17.00
VCR 7000 - MD150583 10.00
VCR 9000- MD150878 10.00
DECCA
80/100 Non-Txt US8511 19.50
101 Series Non-Txt US 8513 23.50
Tatung 145/150 17.50
DELITY
CTV 20R/22R/140R
4 Button IRB876 . .. 13.75
15 500 12 Button FD09820 13.81
F14R 12 Button FD09156 13.81
AVS 14 Button FD09111 13.75
Txt 32 Button IR8983 15.90
G.E.C.
4001/Hitachi 9300 9.93
GCSGS?OBSI/CMMH CIGSBH IR8314 31.80
GCA 512220/C1653 22.00
GCA 512230/C2086H-C2087H
GCA 514620/C2083H-C2090H IR8823 23.50
C2290H. C2889
GCA510710/C2067H-IRB456 23.50
GCA510870/C2069-C2269H-IR8877 21.50
GRUNDIG
RTPOSA/RC IR138 - TP8-120-120F 13.50
TTPO6/IR107N — TP160- t6OE 13.50
RTP07/IRIBON — TP200-300-390 13.50
RTP20VRC112- TP16-21-21VHR 13.50
RTP400/401 IR401 - TP400VT-500VT 13.50
VRC204U.S.-TP12 13.50
IR8613 TXT. - TP40QTT 13.50
GRANADA
Universal IR8450 16.50
CVC32-RG15-US8573 25.00

CVC 45— RG5-US8262 .. . 25.00
RG 305 - With Mute IR8649 29.04
RG 306 - With Fine Tune IR8650 22.65
JV.C.
TP 843/TxtIR170 13.50
PHILIPS
G11 Txt 1R8435/1R170/843 13.50
G11 Txt US 31 Button

691-17181 .. 29.42
G11Non Txt US 8263 . . 21.50
G112 Function US 8518 18.75
KT3/K30 Non Txt IR8331 15.85
KT3/K30 Txt 118420 . 17.90
KT3/K30/K35/K40 Txt/Non Txt
(Replaces RC5 Senes) 13.95
SONY
SLC5-RM 75T .. 29.04
SLC6-RM72 . 22.62
SLC7 - RMT 200 49.87
SLCY-RMT 213 45.00

THORN/FERGUSON TV REMOTES

The following TV remotes are exact replacements for Thom sets
and cover a wide range of chassis inc TX3/1090/100 Please state
model number of set or onginal hand s2t number

Order
Type Type
7651 M739 Al One
}ggg m;gg Price SAME DAY DESPATCH
716 M737 1300 FAST FSAE‘::VICEEFF'CIENT
77 M737
T718  USB517 "
719 M737 JUST ASK!!
T720 M739 We cannot advertise our
2N M737 complete range of products
7283 M737 Please ask f you require
T724 M739 something which 1s not listed,
T725 M750 ie Stationery, Styll. Axial
T731 M738 Radial Electroiytics, Mixed
1732 M739 Dralectnc Caps . Polyester
T733 M738 Caps , Carbon Resistors,
T734 M734 Wirewound Resistors,
T736 M739 Filament Lamps. Thermistors,
1737 M737 LEDs. IC Sockets. Fioppy
T738 M738 Discs, Computer Cassettes,
T739 M739 Thom New Life Tubes
T740 M740 {collection only). New Mono
T742 M742 Tubes, Crystals Cables (post
T748 M748 charges extra), Aenal
T750 M750 Equipment, Electncal Plugs/
T769 M739 Sockets, Components for
T770 M739 Sinclair, Amstrad Security
T772 M742 Products. Satelite Dishes and
T773 M740 Accessones
T775 M739
T778 M738
THORN VIOEO REMOTES
3v231.R. 8817 14.95
3V311.R. 8945 14.95
3V351.R. 8946 . 14.95
3v431.R. 8947 19.12
P.R.C. 6000
Programmable remote control umt wilt operate most infra-red
equipment. . 60.62
REMOTE REPAIR KITS
Includes Foi/Buttons/Inst.
KT3/K30 Without Txt .. 8.95
KT3/K30 With Txt 8.95
RC 5352 Range 9.25
REMOTE CONTROL TESTER 29.24
MAGIC MIRRORS
anew device which tests infra red equipment 8.00

AERIAL EQUIPMENT LABGEAR
GENERAL LASHING KITS/ACCESSORIES CM7261 PU. .. . e e .. 12239
6" Pressed Bracket. . . . 0.86 | CM7262 P.U - 13.50
6" Bracket with Kit {lashing kit) 2.18 | CM7065 UHF/VHFWB 16.18
9" Welded Bracket Chimney 2.53 | CM7066 UHFWD 14.74
9" Bracket with Kit 2.90 | CM7260 VHFH Gain A/B/CD 17.57
Double Brackets 2.77 | CM7253 Behind Set (Mains) 15.81
Double Brackets with Kit 6.29 | CM7243 Second Set Amp 14.73
13, 5" Cradle Bracket . 2,25 | CM7093 Three Set Amp 18.55
13, 5” Cradle Bracket with Kit 4.25 | CM7063  Dist. Amp VHF.UHF 25.717
Standard Repair Pack. 1.27 | CM7108/72988+1Dist Amp . 49.96
Double Repair Pack (2) 2.56 | CM9700 27MHz CB Suppressor 4.90
Corner Plates 0.08 | CM6011  Qutdoor Splitter _ . 8.63
Lashing Wire 0.85 | CM9003/00 Flush Sing. Otlet - R 1.95
Lead Wall Nails (100} 6.17 | CM9003/01 Flush Sing Out Isolat 2.36
Rawlbolts . . 0.60 | CM3010  Flush Twin Outlet 247
Cable Chips (Pk 100) - 0.91 | CM3034  UHF Filters A/B-CD 8.89
Coax Plugs . 0.18 | CM3033 6 Way Pass Spit 11.72
Coax Plug Female . - 0.75 | CM7042 TV Games Combiner .. 3.24
Line Connectors 0.16 | CM9009  Flush TV/FM Emulator 3.88
Attenuators 1.80 | CM9006 VHF/UHF Diplexer 417
TapeSm0.32 Lg 0.60 | CM7122  Televerta Up VHF to UHF 41.90
Wood Screws 0.08 | CM7057 Televerta Down UHF/VHF . 49.70
!"\‘,,‘e‘,dgd“‘ CKETS 1.30 | CM7294  Dist. Amp, UHFVHF 24.96
12°T&K 3.74 | CM7274 4 Way Dist Amp 26.15
9 Welded 2.41 | CM7082 UHFAVHF Dist Amp 74.14
Gutter Brackets 1.00 | CM7080/10 UHF MHA . 16.89
18" T&K 465 | CM7271 " UHF Wideband * 5 db 9.09
24" T&K 5.35 | CM5004  dway Video Dist. Amp 60.20
CLAMPS
1"x 1" . 0.85
2% 2 R 1.33 ANTIFERENCE
1"U Bolts . 0.20 { Umversal No 1 Clamp 1.30
JBolts 0.20 | SB11 Splitter . . 2.50
1 25UBolts 0.20 | CS200 Combiner/Splitter 394
2"UBolts 0.28 | COB11 Outlet. R 0.96
UHF TV AERIALS PU1240 Power Umit 11.66
10 Element State GroupA B.CD, WE 2.14 | PUI300MHA -9.09
18 Element 4.12 | Diplexers .68
DIY Aenial Pack Matched Transtormer 2.83
10Ele, 3ft Mast, Coax Fittings 9.50 ;gg};’;j:‘ m ;;-‘sg
VHF/FM AERIALS aag a3
3Element 6.70 | 5uner SetTop Aerial 6.50
4Element 8.03 | Caratenna Aeral. 7.20
Omn: Directional (Round) 8.93 | Travelier Aenial 11.50
MASTS Silver Sensor Aerial 7.40
3ftCrank L or S Shape 1.20 | XG8 High Gan Aenal 21.00
6ft1” . . 179 | Power Sensor Aenal with Amp 24.95
1015 . .. 1.00 | Mercury Set Top Aerial 2.3
12111 5" 8.50  Loop Aenals . 1.00
1612 . - e 14.41 | Coax Cable S540 100m 33.70
BACK BOXES
Plastic Single 0.68
Plastic Double 1.09 SPECIAL O
Metal Single 0451 ac) Plug Tops 13 Amp Box of ten . 3.80
Metal Double 0.88 | Little Twister T V. Bracket 12.85
OUTLET BOXES SKCE 180 VHS Video Tape Box of ten 21.95
Surface Single .. .80 | BY127 Packof ten 0.75
Surtace Twin 1.10 | Yvoit cassette motors CW 3.50
Y Splitter 0.85 | 2metre M/M Fly leads 0.45
Flush Single .0.95 | 2metre M/FFly leads 0.50
Flush Twin 1.20 | 4 metre M/M Fly leads 1.00
2M Fly MM See Special Offers 060 ELECTRICAL PLUGS SOCKETS
2M Fly M/F See Special Offers . . 0.60 | SateBlock Mains 8.50
4M F'e/ M/M See Special Offers - . 1.20| FC3W 3 Pin 10A Flex Connector 1.50
% - 1.90 | 151134 Single Traing Socket 1.40
F'G 8Mains Leads 0.62 | 15 134 Twin Traling Socket 2.65
Computerto TV 1101 4 way 13A Mains Connector 6.75
S5PinDinto5Pin Din 0.98 13Amp Pl 0.48
TAB1 Car Battery Thom 1691 4.47 pPugs o
TA51 Car Battery Thom 1615 . 4.35 | Surge Protector Plug 12.50
Car Battery Philips 3.95 | 320ASingle Gang 13A Socket 1.30
Scart Leads 2M (Open End) 2.50 | 320B Stngle Switched 13A Socket 1.95
Scart Plugs 1.95 | 320C Two Gang 13A Socket 2.53
Scart Sockets 0.85 | 320D Two Gang Switched 133 Socket 3.92
Scartto Scart Lead 4.95 { International Travel Plug 3.50
Scart Lead Kit 6.44 | 320F One Gang/One Way Swiiches 0.80
Test Lead Kit 3.75 | 320G Two Gang/Two Way Switches 1.78
3 Way Mains Adaptor 3.80
Antiference Coax 100m S540 . 33.70 | 13Amp Screwless Plug Tops 0.70
moshwimintes ¥
4 Core Security Cable {100m 5.55 COMPUTER ACGESSORIES
6 Core Security Cable {100m 7.94 | DISKS
8 Core Security Cable (100m . 10.31 | Goldstar 5 25" Floppy Disks
4 Core Telephone Cable (100m . 9.99 | 2DD0S/QD (Box 10) 5.66
6 Core Telephone Cable (100m 13.28 | Goldstar 3'%" Diskettes
3402 3 Core Round 13amp (50m 28.21 | HF 200 DS/DD (Box 10} 8.30
3162 3 Core Round 3amp }100m 15.75 | Unbranded 3'%" Diskettes
Lz s oo 54| e
ore Flat Cable (100m i -
3’6" )((:"E'e C;bclgmcrzened 10,?"" 11.50 Amstrad 3" Disks 20.00
1X Eartl e Green/Yellow
1sq mm (100m) 7.00 | STORAGE BOXES
46199 Single Screened 3%%" Library Case (10) 1.95
Microphone (100m) 5.35 | Lockable Box Holds
F041 2mm Loudspeaker Cable (100m) §.53 | (40 x 312" (20 x 3"} 8.50
CCPU2 Twin Pick Up 100m 9.95 | 5% sk Box 9.37
81C 8 Core Ivory ~ All Cores
Colour Coged {100m) 4.00 | cOMPUTER CASSETTES
3183Y 3 Core 15amp upt 3kw c15 0.30
Flexible 1 5 sqmm 49.70 €20 034
3183Y 3 Core 10amp upto 2kw .
Flexible 1 0 sq mm 36.40 | Special Prices on 20 or more
6491X Earth Green/Yellow 6mm 39.60
6181Y Lighting Red'Grey tmm 14.50 | AUOID CASSETTES
6242Y Grey Lighting Altai C90 0.25
Twin/Earth Tmm 21.00 | TDKC60 0.70
6242Y Grey Ring Main 2 5 Mil 38.20 | 1pK 090 0.90
CABLE TIES
Upto 25mm Diam (100 0.84 MORE NEW PRODUCTS
Upto55mm Diam (100 .. 211 CASSETTE HEAOS
TV WALL BRA [E‘[S Reditusion Mark 4 Remote Text 16.95
P5245 Teletwsst {12°-20") 24.16 | Misubishi Remote Text 16.95
P6045 Designer Twister 27.00 | MitsubishNon Text 16.95
P6041 Little Twister R 14.08 | Phantam 240 Extrernal IR Detector 41.25
P5218 Swivel and Tit Bracket - 24.67 | Castle Petite 5 Zone Digital Securty Pane! 49.95
Hitach VI T1E Clutch Assembly 8.47

Heavy or buliier items such as cable wlll be sent by ovemight
carrier al £7.50 + V.

EXPORT ORDERS WELCOME

INTEGRATED CIRCUITS

COMPUTER IC’S/TRANS

. 13.45
HALIGLBCN . 5.24
HNG13128P POA
LM1889 175
MAB8049 3.49
MC1377 1.55
MC1376 1.15
MC1488P . 0.75
MC1489AP 0.77
MC68008 17.97
ZX81Rom . 4.00
Spec 48K Rom 5.00
ULA2C210E ZX81 . 3.95
Spec 128K+2 Rom 6.51
QL Rom 256K .12.43
QL Rom 128K 1.20
SCH92880PIF 1 Rom . .. 3.00
TC74HC04 . 0.86
TMS51000 8.95
TMM23128P-1951 10.66
ULAGCOO1E (Spec) 6.50
ULAZGOO7éM/D) L3
ULATHO3S éRam PK) .58
ULAZX830: 7.30
Z80ACPU 1.70
2X8401/PCF1304 4.50
2N7400E 1.25
20RA043 11.25
SN7438N 2.00
74LS00 1.12
74L532 0.90
7415157 . 0.78
7415132 0.63
7415260 0.83
Ram2114 2.3
251641-02 POA
2732 3.30
2764 3.75
27128 4.95
27256 5.90
Ram 4118 2.92
Ram 4116-4 . 1.10
Ram4116-2 1.10
8249 3
8247 3
8271 60
BBC UID ULA 1
4164/4564-15
41256-15
6502 Commodore
6522
6264 Commodore
6510 Commodore
6526 Commodore
6561 Commodore .
6569 Commodore 2
6581 Commodore
8360 Commadore

-
appppaaaaomuuupﬁdquﬁqhwau

8701 Commodore
906114 Pla Comm
901225 Cha Rom Comm
901226 Bas. Rom Comm
901227 Ker Rom. Comm.
ZTX182/BC182

ZTX213

SNEBRIGADINLS IR ESZRESISILS

152472

w
2

We have not listed our tull range

IC’s. These are a few of our new
es. Please ask for catalogue
r tull list of ICs and Semis.

AN5620
ANB6320N

LA7800

STK5326
STK5481
STR5412
STR6020

TDA3651A0
TDA3653AQ
TDA3654
UPC577
UPC1378
UPC5743
UPD8048

_,
o
B
g
B 60 00 £ NI P NN NSO B I
SHE SRR RS RN LS BBERZHEERARS

DON'T FORGET WE HAVE A
FULL RANGE OF SECURITY|
PROOUCTS INCLUOING
NEW CASTLE CONTROL

PANELS.
ASK FOR CATALOGUE

P . v- TUBES

TEL: 0254
36521 24 howr
32611 answer
390936 phone
TELEX: 635562
GRIFFIN G (for P.V.)
FAX No. 0254 395361

TELEVISION MAY 1989

475



0 0) » A 0 R PRO

HAMEG OSCILLOSCOPES

HAMEG are Europe's top seling DUAL TRACE OSCILLOSCOPES. Select from four superb models. All, with
the exception of the HM 1005, incarporates a useful COMPONENT TESTER. Size - all models - 285mm
145mm x 380mm. Clear display 8 x 10cm. Mains supply: 110 125 220.240V AC 50 60Hz

All supplied with 2 PROBES, a COMPREHENSIVE MANUAL and a 2 YEAR WARRANTY.

HM203-6 20MHz STANDARD

i r.

SPECIFICATION

* 2 Channels

* Bandwidth. DC-20MHz

+ Sens. Cht, Ch2., 2mV/cm
+ Timebase: 0 2s-20ns/cm
* Triggenng. DC 40MHz

* Active TV-Sync-Separator
* Vanable hold-off

* Tngger LED indicator
 Calibrator: 1KHz Square wave
* Component tester

+* Plus many features

B & K PRECISION CRT ANALYSER-RESTORER

The number one CRT Test Instrument. Over 5000 U.K. Television engineers

wouldn’t be without it.

* All CRT's checked identically including al! in-line and one gun types * Tests all three guns of cotour CRT's
simuitaneously under actual aperating conditions {modef 467) * Exclusive multiplex technique (model 467)
* Measures true dynamic beam current that actually passes through G1 aperture to screen * Measures all
shorts and leaks — preserving more CRT's * Tests focus electrodes lead continuity finding faufts that other
Testers miss * Uses most powerful restoration method known with minimum danger to CRT *
Rejuvenated CRT's guaranteed as new for two years * Obsolescence proof. Perpetual set up chart up-dated
and new adaptors development * Tests and rejuvenates VDU's and Oscilloscope tubes * A range of over 40
CRT base adaptors available * Increases profit * Pays for itself in months

PRICES

Model 467 Tri-dynamic three meter instrument inc. § common adaptors £395.00 + £59.25V.A.T.
Without adaptors £344.00 + £51.60 V.AT.
Model 470 Single meter instrument Inc. 6 common adaptors (£294.00 + £44.10V.AT.
Without adaptors £244.00 + £36.60 V.A.T.

Technical leaflets available. GET INTO PROFIT NOW!

Price £314.00 + £47.10 V.A.T. FREE Securicor Delivery

HM604 60MHz UNIVERSAL

SPECIFICATION

* 2 Channels

+ Bandwidth. DC-60MHz

* Sens Ch1.. Ch2 , 1mViem

+ Timebase 2.5s-5ns/.cm

* Tnggenng DC-80MHz

*» Active TV-Sync-Separator

= After delay trigger

» Sweep delay » Delay line

* Tngger LED indicator

« Calibrator 1KHz & 1MHz Sq. Wave
» Component tester

= Pius many more superb teatures

Price £575.00 + £86.25 V.A.T.
HM1005 100MHz UNIVERSAL
e~ =
‘\‘ i @ e

2
= b AN I
[-]_Wi--w RALLEZEES

==

FREE Securicor Delivery

3 CHANNELS-UP TO 6 TRACES

SPECIFICATION

* 3 Channels

* Bandwidth DC-100MH2z

+ Sens Ch1 . Ch2. Ch3. 1mVcm
+ Timebase A 2 5s-5ns cm

* Timebase B- 0 2s-5ns'cm

* Triggering. DC-130MH2

+ After delay tngger  « Delay ine
* Trigger LED indicator

* Qverescan LED indicator

* Active TV-Sync-Separator

» Cahbrator 1KHz & 1MHz Sq. Wave

P

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

FEATURES

+» Covering FM and all TV bands
(UHF/VHF) including CATV freq.

= Digital tuning display (3 digits)
for direct frequency readout.

= Accurate 10 turn tuning
potentiometer.

« Built-in loudspeaker enables
monitoring of sound in AM/FM.

= Meter measurementin voltage
and dB from 20uV (26dB/uV).

+ Continuity tester 0-500 ohms.

« Fully portable (battery)

« Sturdy carry case.

Price £249.00 + £37.35V.A.T.

& — = + Plus many more excelient features

Price £726.00 + £108.90 V.A.T. FREE Securicor Delivery
§P§;:::%¢;'§g: HM205-2 20MHz DIGITAL STORAGE

* Analogue real ime (Same as 203-6)
+ Bandwidth DC-20MHz

* Sens Ch1. Ch2 2mVcm

= Timebase Analogue: 0.2s-20ns.cm
+ Timebase Digital. 5s-2us/cm

* Trggering DC-40MHz

* Active TV-Sync-Separator

* Max sampling rate’ 2x5MHz

* Memory' 2x1024x8 Bit

= Dot joiner

= Printer/plotter output

+ Component tester

* Plus many more useful features

Price £527.00 + £79.05 V.A.T.

o S

FREE Securicor De‘livery

B.K.’s CRT TESTER-REJUVENATOR

Tests and rejuvenates blue, green &

red guns separately. Fitted with deita and
P.IL. sockets. Compact size 120x65x60
mm. Supply 240V AC

Price £32.00 + £4.80 V.A.T.

SADELTA COLOUR PATTERN GENERATORS
THE SADELTA RANGE OF HAND HELD COLOUR PATTERN GENERATORS !
ofbot e TV sets, v

foruse

Oroguctic d sen
f e e
JesiC te ©

a >N edwi

T.V.PATTERN GENERATOR PAL MC11B UK

« BandV(21-34) * O/Put 10mVinto 750hms
» Band ll(5-12) + Sound output
« PAL |

WE

Price £124.95 + £18.74 VAT,

PAL VIDEO COMPOSITE GENERATOR

» PALB.G « Augdio O/Put 10mV
« O/Put 1Vp.o. (¢ 750hms = Switching 12V (@ 4K70hms

Price £124.95 + £18.74 V.A.T.

SECAMVIDEO COMPOSITE GENERATOR

« SECAMBGDKL + Audio O/Put 10mV
« O/Pul 1Vp.p. G 750hms + Switching 12V (@ 4K7ohms

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

« O/Putsigs Pos RGB  + O/PUtTTLSVP-P
Neg. Composite » Blank Pulseetc. CCIR

Price€111.95 + €16.79 VA.T.

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

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

i namic mode which actually tests the
L.O.P.T. under high voltage conditions
without de-soldering or removal.

Size 75x100 x40 mm. Supply 240V AC

Price £25.99 + £3.90V.A.T.

DIGITAL THERMOMETER 200MHz DIG. FREQ. METER
== « Pocker Size — + Pocket Size
+ ~50°C10 + 750°C { « 8Dig. LED
1 » 1°C Resolution o Disptay
- * 0.5"LCD | » Freq. Range
J + Supplied with |\ B 20mzt0200MH:
thermocouple Vo » Resoluton0.1Hz

THANDAR SC110A PORTABLE OSCILLOSCOPE - Fuitng fac nc TVframeetc

+ Sensitivity 10mV

Price £59.50 + £8.92V.A.T. Price £75.50 + £11.32V.A.T.

« Fitsinabriefcase  » Size 255mmx 148mm x 50mm
+ Sens 10mV - AGCESSORIES

* Bandwdih 10MHZ. a1y Case £6.25 + £0.93V.A T
Probe£7.50 « £1.30VAT

Mains Adaptor £7.30 + £1 09V AT

-

&‘4

= + Only 2Va" thick + Batterv or mains adaptor
DB

)

Price £195.00 + £28.25V.A.T.

DIGITAL CAPACITANCE METER PRICE
+* High Accuracy * 8 Ranges £38.00
* 0-1pf-2,000uf  * Accuracy +0-5%  + £5.70 VAT

* LCD display * Full scale +1 digit Case Included

" The THANDAR TP1LOGIC PROBE and TP2LOGIC

T . |

DIGITALLCRMETER (CzmB INSULATION TESTER 500V
* LCD Display S e g gg:;?gdc pattery
P UelakmEes (®‘\ l “7 X ||+ Measuring Voltage
« Inductance 1uH - 2H I o 500V DC
« Capacitance 1pf-200uf | - + Measurng Range
+ Resistance 1 ohm - 20Mohm D] 100Mohm
« Highacuracy + Centre scale 2Mohm

Price £95.00 + £14.25 V.A.T. | Price£65.00 + £9.75V.A.T.

U.K.POST PAID, export enguires weicome . Visa/Access or cheque with
order. payable B K. Electronics. Official Orders welcome from Govt. Dept:

VISA
i Colieges. P L.C ‘setc.Large S.AE fortechnical leaflets of complete range
\—!J Delivery normally within seven days

476
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PULSER are effective and economical tools for checking
both TTL and CMOS circuits. TP1 can show 14 different
circuit conditions and can detect puises down to typically
10ns. TP2 caninject a signal directly into a circuit without
damaging sensitive components. Together they can
stimulate and monitor responses of components ‘in
circuit’, greatly aiding fault finding

Price £23.00
+ £3.45V.A.T.
each
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VISIONS

LONDON
® More Thorn and non-Thorn stock than
ever before in London
® VCRs, 3V23-3V48 & various late Thorn
All working stock professionally serviced.

3 9. Contact:
ilgs ¢§ Neil Patel
\ . £l Visions GB Ltd
% % FE Unit 3, Leyton
s o .
y .\ ~%_ % .| Business Centre
Y \« < ?f'p\' [N d
ey %. s | Etloe Rd
R - Off Church Rd
& = &
L& §M ”5/ § Leyton E10 78T.
“‘ty/o\”n_n' \ .(ﬁ
e Log s
P \_j‘—’ S
o s

| TEL: 01-556 4199

~\

" EX-RENTAL VIDEO & TV WHOLESALERS |
" N

%

BI-TECH

SCOTLAND’S LARGEST
WHOLESALERS

* A good range of text working and off the
pile including Decca 80’s and 100’s, Doric
3’s, 3A’s and 4’s, Finilandia, GEC, K30,
KTZ3, G11’s, Grundig, Hitachi, ITT, JVC,
Panasonic, Philips KT30-3-45 stand and
text.

* Various makes of video always in stock

* Working TVs from £20

= | Contact:
Jack Swan
Bl-Tech

) R ]
f’ _\@ I (Scotland) Ltd
\ Unit 9
|

h |
\
WINDOWS !IVE;:].l i
G:m"ow e “ | Industrial Estate
uvcnsnf G|aSgOW GS2 4BN

Colgquhoun Ave
Hillington

| TEL: 041-883 2610

UNIVERSAL VIDEO HEADS ONLY £15 PLUS VAT

\

L

)

TEI. 0532 638804
FERGUSON

TX9-10

TELETEXT
MINIMUM QUANTITY 10

WORKING
INCLUDING

HAND-UNIT
PLUS VAT @ 15%

£54

UNIT ONE SUNSHINE MILLS
WORTLEY ROAD, WHINGATE

mr—IsS

OWXOO0-H®W

<rZ0 IMMMO OM—A-—=s-—r

-0V
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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 phong
today for your FREE INFORMATION PACK on the course of your
choice.

=== ————— |
I ® GCSE/GCE/SCE ® TV, Video & Hi-fi |
Servicing
® El . .
| ALGlELIE ® Radio Amateur Licence |
® Basic Electronic Exam (City & Guilds)
| Engineering ® Car Mechanics |
| (City & Guilds) e Computer Programming |
1 ® Electrical Contracting/ ® Motorcycle Repair ]
Installation
I SEE 4 I
ORACLE
I PAGE 671 I
I Course of Interest .. . .... .. ... ... .. . |[=—/]— — = I
I Name l
l Address |
I P.Code I
International Comespondence Schools, Depl. EGS59
| 312/314 High Stieet, Sutton, Surrey SM1 1PR |
Tel' 01-643 956€ or 041-221 2926 (both 24 hrs)
gy g o |
477



WE WILL ONLY SUPPLY TOP
QUALITY, BRANDED COMPONENTS.
REPUTATION COUNTS WITH US

CAPACITORS INTEGRATED g:;z]

1UF at 250V. 2

4.7UF at 250V .. 5 ClRCUlTSPm(:E ® STK5481 ...
10UF at 250V % 375 STK7308.
22UF at 250V 0 iey  STR4090 ..
33UF at 250V 55 STRA0090.
4TUF at 250V .. ...65

100UF o STRS0103A..

t 250V
{All Single Ended PCB Tvpe) H

STR441

DIODES

SKESF3/10..

ZENER DIODES

BZXEI1C (1.3 Watt) 3V3, 4v7,
5V1, 5V6, 6V2, 6V8, 7V5, 8V2,
8V1, 10V, 1V, 12V, 13V, 15V,
18V, 20V, 24V, 27V, 30V, 33V,
36V, 41V, 56V, 62V, 75V,
100V, 110V, 120V, 130V. Pkts
of bpervalue..............1.00

STR451

STR4211 ..

G.G.L.COMPONENTS

PO BOX 72, UNIT 7, SOUTH JOHN STREET, CARLISLE,
PHONE (0228) 39693/20358 FAX (0228) 515127

PRICE (£)
-

PRICE (£)
: DECCA100..........

FERGUSONTX9..
FERGUSON TX90

E.H.T. TRAYS
Continental 20AX Focus 8.95
Continental 30AX Focus &5

80...

PHILIPS KT3...
RBMT20/22A.
THORN 9000
UNIVERSAL ...

FIDELITY
2

HINARI CT&5
ITTCVC20

LINE G/P TRANS

FERGUSON 1690/1...
FERGUSON 179011 ..

FERGUSON TX90 (20"} 19.75
FERGUSON TX10090
FERGUSON TX100110 2095
FIDELITY  ZX2000

{Inc. Mod.)......coccocorereene 12.50

ZX3000

FIDELITY 2x 22'/26"

BC107...
BC147...
BC148

CUMBRIA CA2 S5AL

TRANSISTORS
TYPE PRICE

BUY WITH

PRICE (£}
1.0

147/20"

14"/

ITT CVC25/30/32

PHILIPS G&....
PHILIPS G11
PHILIPS KT3
PHILIPSK30...

IR

PHILIPSCTX 20"
RBMT20/2?A .
SHARP C1410.

ITT Compact80..............

PHILIPS CTX 147/16”

N n i o an

Decca 80100

ON/OFF SWITCHES

1.00

FUSES
20mm A/S: (Pkts of 10}
250MA, 315MA, 400MA,
500MA, G30MA, 800MA,
1A, 1.25A, 1.6A, 2A, 254,
3.15A,4A 5A 6.3A8A.....1.20
20mm Q/B: {Pkts of 10}

T d
Fidelity AVS Series
Fidelity CTV140
Fidelity CTV14R ...
Fidelity CTV14S

Ferguson TX3/10 {Rem).1.75
F TX90 (Rem} ...... 1.

55§§E§ﬁﬁEaaaaﬁﬁaaﬁﬁgaaaﬁ%iﬁ%iﬁﬁﬁi

Grundig CUC731
Hitachi CPT2650..
Philips G8 ...
Philips G11...
Philips G1t{Rem)
Philips KT3.......

SRBEAE:

Philips KT/TTX {Rem

CRIBICRERBEBRARREEIZESST BRI

Pye Gi1(Rem)
1 C SOCKETS RBM T20/22A 3K3 Vol
lg Sm gl: 8I| 7 Sony KV1612 {Rem)
16 Pin Dit-Qui - Sony KV2022 {(Rem).
18 Pin Dil-Dil 18
......................... 24 Pin Dil-D: 2 Jatung 160/161

BoERARGEbsREEE
c

FIDELITY ZX(220/385)..
PHILIPS G8{600/300}
PHILIPS G11{470/2
RBM T20A{220/400)

500MA, 630MA, 800MA, IA 28 Pin Dil-D; 3 Tawng 168,
2A,25A,3.154 80 STK46S 1 ToAZZ.. 2% 40 PinDil-Di % Thorn Uni R v
FERGUSON TV SPARES GEC/HITACHI SPARES " 0 SANYOOéI;I’S:Eg SHARP VIDEO SPARES ; VlDE30v Zg|(LPI°1; LAMPS "
@910 HM3232 535 Complete Mai VIDE Al erguson ug
Focus Unit TX10.... ..850  HME251 a7 KitiG VTC5000/5300 VCE300 Ferquson 3y (Plug) ]
Line O/P Trans TX9 2380 HMOO32......ooovmcimrcieeie 595 C;ssene Lamp i 15 ESSSEﬂfBLZ"Lp 0 2 NV2000/7200 70
Line O/P Trans TXI0 ........... 2955 VIDEO SPARES Pinch Roller .. 3% Pinch Roller . gso ChannelBan §ha;" o n
On/0ff Switch {Remote) 155 \4000,VT8000 Play Idler (Genuine). 125  Reelldler{Genuine) . 570 poend o 2 arp VL .
Push Button TX9... 1695 ¢oocian Motor Reelldler (Genuine) o Reel Motor (Genuine| 195
Push Button TX10. L1696 oo widler.. Video Head Video Head .. .35.00  VC9300/381
RFI Choke TX9... 295 prmen Puliey FVHP§1S....... .. Capstan Motor ..
Tuner.... Pincf‘v;;o"ue'ev " Gear Idler Assembly. Cassette Lam VIDEO HEADS
Complete Pinch Roller . 450 Pinch Roller ... 13 4000...........cor oo 2%
™S0/100 Play Idier .. Kit Genuine) i Alba 400
Line O/P Trans TX90 14" Video Head U Reel ldler.. 59 Reelldler( VCR4500
Line O/P Trans TXS0 20" .. Cassette Lamp Video Head .. Reel Motor {Genuine)............ 1750  Amstrad VCR4600...
Line O/P Trans TXI009C° honeihdvawtion Finch Roler ... unockAss 7 ol stred VERTOO
Line O/P Trans TXIOD110° . 2085 Fraar 110" - pey d‘,’;f(G‘e:;'r“g‘f"' SERVICE MANUALS ceoriea ;ergusonv:x%%m :
Mains Trans, (TX90) FF/Rew Pulley Video Head (Al Genuine) veas Ferguson 3V
On/0ff Switch {Remote) 115  pinchRoller Ferguson TX3 Complete.... Capstan Motor .. Ferguson 3V42/44/45/55 ..
Push Button TX90. Play IdIer.........oooercorreseoes Ferguson TX10 Complete... Pinch Roller .. Fisher FVH520/615/720
Video Head REMOTE CONTROLS Ferguson TX85. Reetldier (Genuine| Hitachi 8000/3300/9500
Fergusen TX9 U/S Basic ......... 1450  Ferguson TX90. Reel Motor {Genuine) o Hitachi VI11/33€
FERGUSON VA100VT1ENTIIE C Video Head 395 NV230
DEO SPARE Capstan Motor (VT11E) Ferguson TXY/10 N/Text........ 123 Ferguson TX100 18% Panasonic NV333
m& 2 Capstan Motor (VT33E) . ;erguson Kgéw Tex} """ ferquson)i7a0/1ES Fanasomc NY366...
m erguson TX Stereo Text Fidelity AVS1600 595 SONY SPARES
Capstan Motor . Clutch Assy... ... Ferguson TX100Text... Fidelity AVS2000 595 NYa7030
Drum Motor . ;f/R('e‘vr\;I?Iler(Genulne) . Ferguson V23 Video.. Fidelity CTVI4R 8 CapstanMotor C7 27 Fanasonlc “&7“%
Pinch Roller . ook Roler Ferguson 3V31 Video Fidelity CTV20R 595 PinchRoller C5/677 3% p NVTT?
Take-Up Clutch (Small). 565 Videohea 3V35 Video Fidelity CTV20T ..595 PinchRoller C9 5% o NV2000/7000
Take-Up Clutch (Large). VAOOSVTRIE Philis CF1... ge RewindKitC57 455 o e
Video Head............... Capstan Motor ... Philips CTX-E 250 cmgﬂgﬂc&/w 1;5“5) P ic NVG10/11715
V290 End Sensors (Pai Philips CTX-S 259 OEONEAMLIB e Panasonic NVG20/21/25 .
Capstan Motor .................... 3795 PinchRoller Philips 611 Philips VCR6460/6520
Loading Motor 870 _VideoHead .. ITT RG301/305 Text... Philips KT3 ! VIDEO BELT KITS ghlllps\\//CRMGZIGSGO .
Pinch Roller - PANASONIC VIDEO _ 'TTRG306Text... Philips K35... 350 ARaiVSIOAS 195 Sanyo VHR11001300.
Pilot Lamp SPARES Panasonic NV7200 Video Philips KT4/40 5.9 d VCRA500 19 ga"\lo wg'm Geo
Reel Idler.. Philips 611 U/S Full Rem. Philips 2. Amstrad VCR000 ... 150  Sanyo VIC5000/5500..
NV333/366 o F 0V16/22 250 Sentra8000.......
Take-Up Clutch. Complete Maintenance Phiips G11 WSText........15%  \ingq peconnems 2 Sharp VCa300381/461
Take-UpIdler w0 t'(“GP e " nten Philips G11 /R Full Rem 129 oV Ferguson 3VZ3.. =115 Sharp V(581583682
Video Head .. 795 KitlGenuine Philips G111 Text.. 1295 &r9uson : Ferquson V2930 & Solavox 100..........
T Cassette LED. Philips KT3/30 N/Text .. 1205 Ferguson3va4/es. %5 Ferguson 3V35/39. 5 Sony C57...
Cassette Housir;én -55 R av| Idle' (Genume) IIE Philips RCS {Genuine}.. 1250 Fsrgusoz 359 ) } ic NV333.. -
; ) : LB p Philips AVS600 Video 1595 [6rduso
Mains Trans.. 2195 Reel Motor (Genuine). b Ferguson 3VES. Panasonlc NV370
Redifusion Mk.4 Text 1595
Reel Idler.. 285 videoHead Ferguson FV11. NV730
Take-Up Clutch. gonv :mammmm 606 1450 Ferguson FV12 Panasonic NV777
-Up 1dI K Mai ony o i ) Panasonic NV2000/20 195
Voo s K o 1205 SonvRMB30EGY EEI:IEE Vite A VI = mmeﬁ) 75.:‘ If?r(:lp UK
Vs Pinch Roller .38 1aungRTPAAIAS. Philips V6467 Ty O Add 15% VAT to this total
Capstan Motor Reel Idier (Genuine] 295 Philips VR6520 .. Sharp VC7300 " 259 Service Manuals £1.00 p/p each.
Cassette Housing . Video Head 0% REPAIR KITS Philips VR6542 .. Sharp VC8300 I Export Orders p/p
Loading Motor ...... NV Philips KT3/30 N/Text .. Philips VRES60 .. Sharp VC3300 45 charged at cost
Take-Up Clutch 195 Compiete M Philips KT3/30 Text Philips VRB660 .. ony C5/7 250 Delivery by retum on
VideoHead .........ccccoooooeeoe... 3295 Kit{Genuine).........c.ccccooceneee... 12.95 Philips VR6760 ... Sony C6.. 5 stock items.
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ALL CONTAINERS TO BE CLEARED THE SAME DAY

EX-RENTAL MIXED LOADS
THORN/NON THORN - ALSO NEW
‘B’ GRADED LOADS AVAILABLE

NO REASONABLE BID REFUSED!
You Collect or We Will Deliver

FOR SALE DATES CONTACT OUR LEEDS

WAREHOUSE OR RING OUR
24-HOUR SERVICE NUMBER

NORTH

0532
444195

mEN )
3 i
2 8 (I
il '"l t:u'
o i
ummm:ﬂl
|

233 R
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m im’mm
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(77}
209
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I
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EEEEEEEEEEEEEEEEE

0836 329700
RING OUR HOTLINES NOW!
SOUTH
7691029

/24




SPECIAL OFFER THIS MONTH

UNIVERSAL TRIPLER. NEW TYPE 446 Valts Relay 25
VIDEO LEADS G116 touch unr with cable form & sockets £13.00
AMSTRAD Line O.P. Transistors with Diode Send for hst of uideo spare heads £15.00 10 £40.00
BU208A . THORN PANELS
VIDEO LAMPS, Long Lead Thorn Panel with SAAS012 1C £2.00
HITACHI & GEC FRAME, 1 SIS/753 S412 SIS35T S6403 SUx 16t nﬁ/“;’;‘l)\/lz‘\ﬁl(‘:/‘r\l l £3.50
FIDELITY SPLIT DIODE = L3
K30 FRONT PANEL TEL-TE . - THORN MAlN CHASSIS
NEW G11 LINE OP PANEI........... £9.00 189, Txae, Txw, X100, TX92S 500  TXI0 Anode Cap and Leac £1.00
PHILIPS YEARS AHEAD I g TEXT DECODER TX |0 £5.00
THE CREDIT CARD CALCULATOR Solar Powere . - y
. L g ) DECODER VM61012 TRX £10.00
NEW PHILIPS SBC 1833 Solar & Battery Powered Caleulator LE8.00 e o
THORN PANEL TX9 REC & REMOTE PANELS with Mains 1 . £5.00 PHILIFS VIDEOQ TAPE
TX10REC & REMOTE PANELS with Mai £5. S h
TX100 FRONT PANE .£5.00 NEW TYPE VHS 1) £2.50
TX10TUBE BASE ON PANEI £3.00 Pl Steres hesdphonce SHCUHTS £12.00
TXYIF, £2.00 Philips Travelimg alarm clock cakeulator £7.5
- - e Phulips Travel Ponter calcutator SBCIRRS
THORN PANE 0.515-353, m 02, 564.01, 509/102, 515/173, 508/ 161 L£5.00 - N
THORN TX STEREO SOUND O.P. PANEL (I.( CTAT227P). AUTO RANGE
THORN VIDEO AERIAL AMP 01 M4-597-001 DC and AC and Reswtance Pocket 300 Philipe £12.00
RI3RIGKERI CTX FTC Mams Switch 75p each | CVC o Cabinets £15.00
G8 LOPTS PHILIPS £6.00 4 INTEOXFSTS = . Fosti£5-00
TR o :;‘INI-. l'I(ANSH)RMI;\R Ilh|hp> 1x| Il- du:d 14N Partable £12.00
PHILIPS DESK [YPE Dual Power Caleulator SBC1701 £7.00 | WANDER PHONES Koy Pad and Hand Sct_No Case. _ HILY
- TV AERIAL AMPS 1wty £93 2 way €115 3 way £15: 4 way £40; 6 way £50; 4 way 6dB cach £30
Kb FOCUS POT EL00 FSH5EO HEAD 311SS made 17 UK JVC ] ]
7 TSIV B 10 for £1.00 ["GEIENTIFIC CALCULATOR SBCITS Philips_In case 7.00
FOCUS POT HDK TPAGe 200 00 [OPT .00
3 In \Iu\ £6.00 A P N
3 Tex Front Panels with | C.s (SAAIO2TPSABIOT VI IOARIN) £5.00 | NEW GEC 2110 LOPE £2.00
Pt hm“.:lr;}: anel & Fead tor 6 Push Button Dt 200 I\ JUNER VHI-UHF SEND FOR DATA ™
5 Acral “"Ld' ind Dlug i Lead 10 T o A B
K35 Acnal Sochet und Mug in Tead w Tuner .5 [N oM S ? VH
R ket iny Jaue 20p cach | GEC 20AX POWER SUPPLY Mark 2 £10.00
LARGE Fuoucs Pots. Fits Pye. GEC, 1TT, Decea 75p | THORN 9000 4.7m Ky Hp
# PUSH BUTTON UNIT for CTX Chassis ﬂgg 12 VOLT BATERY PACK Nicud A A £5.00
G Pawer Supply Pancl Y - ——— -
EX DECCA BT Decuder £5.00 LG8 TUNER VICAP on Pancl £3.50
EX DECCA B0 Frame : 5
THORN SODI-K500-8800 Decoder —
GLASS BEADS Diodes 200v1 2A 50 for £1.00 | 000 SPEAKER S0
GI1 Tip Swich £20.00 | THORN 9000 Sound OP Panel £30p
GILIF Pand 800 [ ONE 1.C 135 Decoder £7.00
i1 De ! "
JVC HEADS 3155 £20 £2.00
{‘:j,'l,(‘"mlclv;w |47w:5mr T g-g THORN_Lopt RS(X-88LK) £4.00
R Transductor £1738 | TX9 THORN Funer Panel with ICS Poty & muams trans. .00 |
G8 Push Button Unit £2200 [ “HASSIS 1600170 Sere "
8 Con/Panel New Back Type £4.00 ;:::::: :':;’)‘:‘“ ['Q ’: “' i (?:”" Muno £10:00
eC- Anodage (3
KT4KTIRI Handset Replacement £12.00 noce Top
||'1<20 METER 2000 I-use Diode Protector Lugie Test Facility £15.90 | K13K30 Shder Pors 4 7k £1.00 for 10
142 £12.00 | K35 20 Turn Pots 6p each
9000 SERIES Decoder (1 929 014 080 Thorm £5.00 | HITACHI & GEC 20k Pots and 100K and 69K Philips 20 for £1.00
LATEST VIDEO ] | ot and 100K POT & 20K vicap tvpe with band switch 5p
I:xw{r Fatest Philips, GEC, Pye and Hitache Front panel with memory chip and push button and ;mla'..m NEW LKT3 K30 Speaker
0AX GEC LOPT Panet with Spht Diade £4,00 | R0 Push Button Switch 6 Wuy £1.00
RAN LU Fouces Pot 2738 [ K35 Sound O/P Pancl Plug in and KT3 wund ofp £1.00
oucs i -
T LM Spht Diode 2433481 £6.00 | K35 12 way Push Button Uait £1.50
Fx l’dml \p:;g%du T42RT12422981 i"i K35 L.O.P.T. Splu Diode £6.00
l%m [OPT Transformer Rank with Tocus Pots and Diode £2.00 | RANK T20 Front Panel £6.00
TETACHT Mams Swiich Sop |68 6 Button Unit. New Type £2.00
— — 6 off LED DISPLAYS, Mixed £1.00
HELACHI AE Socket p D DISFLAY S,
1 CONDENSER Axail Leads 450 A/C 1200 DIC 15p PHAND SEL TESTER, Infra Red A3.00
— AERIAL SPLITTER with filter £1.00
AMAINSTRANSHORMERE vy Sh /3 £L.00 N1 DIRECTIONAL Dymamic Micraphone £2.00
GREEN FLAT, NEC. LED' 3p each 100 for £2 [0 CBOTS with Band Swateh ! I.Op
BYIRY A mm pre Typs 765 [ PUSH BUTTON Mains Switch with Screw Holes Frang 3 for €1
K8V 1 Amp Print 75p | PYE 731 Line Trans £3.50
ETS96 UlIE V/CAP Tuner. small £2.50 | PYE 731 New Power Supply £4.00
TTOEEHTY Ll S e AT2070m0 £1.00 17500y DIODES at 3 amps Gl Beads 6p -ach, 20 for £1.00
AT 260 £€5.00 | KI'3 line Output Transtormer £5.00
Tl CVC20 to 35 PANELS Send for it 9000 THORN Front Panel with PO s & Push Ruttons £4.00
MULLARD T| X DECODER Tvpe VM61(3 £7.00 | THORN 8500 Time Base £3.00
WE HAVE OVER 1.000 6 DIODE TRIPLER AT £1 EACH 7 SEG DISPLAYS 4 Bank Displays Z-6I42T 25p
THORN min TV chasss complete TXY-TXHETXHETXY2S- TR 100 £15.00 | SPLIT DIODE FBSIMSAK £5.00
TX10 8 oy button v £5.00 | PHILIPS KT3 4R7 W W Resistor IS for £1.00
TX900 with PRR-SRT £6.00 | GEC TEXT PANEL PCRYSAT £10
PHILIPS VIHS fape 180 £2.25 | SEND FOR LIST OF VIDFO SPARES £13 (0 £6 HEADS
L) 2433052 CTK Lopt AT203600 ATAT6/55 SHARP
432211 uwm w22 TRA"SFURMERS AT208011 AT2076.71T MSHIFCHRP
3301 ALOP I 33651 AT055 AT208015
249 1\4“ 178 AT2076/35 RCO ST CT3325
2432871 2134274 SPLIT DIODE ied l-o- P-T- SIS SELLCT 2 £1.00 A P2076/3% OT204] £1 0
2432981 0383 AT12-338-30633 £1.00 A 2076751 EBI6SKA Onon
2432x4 £6 EACH 2 SPI.IT DlonE ILLE-268-3050 £1.00 CVC R0 A0S EACH
12 36761 PH".'PS 30021 3898094 £1.00 CVC 8 3201
51 36831
£2.00
_\6&}1 £1.00 FE} POWER SUPPLY. VIDEO MOTOR for VTISOR 1ype
& s 1 THORN mg]‘m T 22 0% (4 5 - ey VOODDR
2 13 -2 ol | AMP TUNER IF fir VTS68 | hta h
ITT Tuner IF CMREOVY_£20] L.0.P.T. o £5 EACH €175 ER00 Pos 1210 & GEC " Y
r':‘TMF,L’:‘”“;':Hﬁ;\.N 1.C. Holders SEND FOR LIST BRITISH MADE V.H.S. VIDEO HEADS from £15 o £20. SEND FOR LIST OF VIDEO SPARES, VIDEQ LEAD AND BELTS
ReTETy—— SEND FOR DATA 20 AMP COST OVER £400. 30 VOLT TO 15 VOLTS FARNELL POWER SUPPLY 13" RACK MOUNT POST £8, IN CASE £20
and 1 rune £5.00 DIL. - DIIL
PIN DATA 0 Pin x4 £1.00
Min with co-ux sochet UHE veap | 42 Pin x £1.00
tuncr 4B gain £6.50 or 10 for | 2% Pin x § H0p
‘ tmc 0 0p COMPONENTS
Can be adapted for video {34 pin x5 750
TTT PANEL SR T 63 BISHOPSTEIGNTON, SHOEBURYNESS, ESSEX SS3 8AF.
CMC 01 CMC 113 CMC 302 n p td t
CMC 115 CMC 33 CMC 960
£5.00 SAME DAY SERVICE
- DIL - Q1. .
CMR 800 16 Pin x 10 £1.00 All items subject to ility. No A : No Credit Cards. Postal Order/Cheque with order.
eq
Power Supply Swiich Mode 18 Pin x 10 £1.00
£5.00 2R i x4 £1.00 Add 15% VAT, then £1 Postage. Add Postage for Overseas.
SEL ITT AB Mains Switch .
IFB2SK72 Front Panel R ad Callers: To shop at
£15.00
DECCA T 212 LONDON ROAD, SOUTHEND. Tel. 0702-332992. Fax. 0702 3383805
“ - - Philips Llcctrody name
& push button - £5.00 Stereo | leadmhone oy ]
Stereo Headphones o, .
D A Bt D R S Open 9-1/2.30-6. GVMT + school orders accepted on official headings. Add 10% handling charge.
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OFESSIONAL DMM'’S

EDUCATION AND EUANTITY
PRICES ON REQUEST

31 and 4% 12mm LCD Digital multi-
meters: 5ranges AC and DC volts:

. 6 Resistance an?es to 20M ohm: AC/-
DC to 20 Amps: Hfe Transistor test:

< Diode Test: Continuity: Auto polarity
and zero: Plus extra features as
below. Size 176 x 90 x 36
mm (3800 172 x 88 x 36):
All with Test Leads
Fused: Hard carry case
and instructions.

sl

METEX P

RANGES |
T 1

EXTRA FEATURES | BASIC

Low AC/DC 0/20 micro | o5

2 | ampranges

30 LED continuity indicator 0.3%

5-Range Capacitance Test 0.3%

2—Rangefrequ_ency counter
5-Capacitance

-r Data Hold
5-Range Capacitance

DataiHoId. 2-Range Freq
| 5-Capacitance

" Add 15% VAT UK only - UK POST/INS etc. FREE (EXPORT EXTRA)
OPEN 6 DAYS A WEEK — CALLERS WELCOME

RAUDIO €LECTRONICS

(3 TELEPHONE 01-724 3564
2 301 EDGWARE RO/
ORDER BY POST OR TE

{
—

INSTRUM

CATALUGW
Ui’?(eg 16
SAE end

LONDONS NEW EX-RENTAL WAREHOUSE

RELIABLE WHOLESALE TV

SALE TIME!

Vs from £3 VIDEOS from £30
WE STOCK THE LOT - 10p WILL SAVE ££s

TO NAME A FEW

TV's

PHILIPS G8 — G11 — KT3 — KT30 — KT35 CTX
DORIC MK2 — MK3 — MK4 — MK5
FERGUSON TX9 — TX10 — 9600 — 8800

Plus Pye, Sony, Finlandia, GEC, Hitachi, National Panasonic,
Mitsubishi, Toshiba, Grundig. ITT & MORE, MORE, MORE

| VIDEOS|

3Vv22 — 5000 — 8000 — 3V29/35/36/37/38/39/45
SHARP 9500 — 9600 — 9700 + MORE, MORE, MORE
PANASONIC NV333/366/370/2000/7200/3000

VAT Prices exclude VAT.
HANDSETS — Handsets are included with working sets but are
charged extra in ‘off the pile’ sales.

WE ARE JUST OFF A406 (BARKING)
2 ROADS AWAY FROM EAST HAM TUBE
RELIABLE WHOLESALE TV 01-471 9622

UNIT 2
2A LATHOM ROAD
EAST HAM, LONDON E6

TELEVISION MAY 1989

01-590 2715

TV & VIDEO PANELS
SUPPLIED

QUALITY

REBUILDS

SAVE ££fs

KEEP THAT OLDER SET
PURCHASE A NEW 56-410
OR 47-342/3 TUBE
FOR ONLY £5 + CARRIAGE
Also NEW 560 AKB22 £35
NEW 670 XB22 £37.50

most types of
Inline Re-builds
or new ex-stock

Upto 19’
Upto 22
Upto 26" !
110°upto 22"
110°up to 26"
Low focus
Ad47 342 New
17FHP New ...
470EHB New

Delta Rebuilds

Inline Rebuilds
£28 Up to 22" . From £40
£30 Up to 26" . From £45
£34 AB6-540X ... £56
Egg AB6 - 540x  £58
_Eiz Bonded Coil ... +£5
£§(8) ALL SIZES OF NEW AND l
£30 REBUILT MONO TUBES

AT COMPETITIVE PRICES

Deita only. Less 5% 5+ i

IN LINE TYPES (wor resuios) PHONE RE STOCK POS.

Please enquire types not listed

PRICES SUBJECT TO
GLASS EXCHANGE §

370 HFB-A37-530 £50 AXT 56-001 £67
370 HUB £50 670CZB . £80
AXT 37-001 £50 AB6-540 £125
420CSB................... .£50 420FSB £60
420EDB-A42-590.......... £50 14" (A34); 16" (A38); 21"
420EZB ... £50 {A51); FST now available
420ERE. .....£50 at special low prices
470KUB ... .£50
S10UFB................. . £67 MIN. CARRIAGE £5
STOVSE....ooo, £67 £10 if glass collected.
AXT51-001 ... £67 TERMS
560DYE-560DTB ........ £67 Cash with order
560EGE ........... ... £67
560 CGB €67 ALL PRICES
560DMB £67 EXCLUSIVE OF VAT
NOTE * WE PURCHASE SURPLUS STOCKS
Surcharge OF INLINE TUBES: ALSO A56
without 65 — 51(/540 ETC. OLD GLASS
exch. glass. DELIVERY: By return on all stock items.

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

Ask for Mr Butterworth ON: 061-681 2959

UT HIGH STANDA

—————

RDS FIRST
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URGENT

ANNOUNCEMENT!

“New Company” NOW trading
in Chepstow, South Wales

. i o Ee TR B
P 3. W AN
Tl " o -

Unit 4, Bulwark Industrial Estate,
Chepstow, Gwent
Telephone: (0291) 271000

is fresh on the scene with Unbeatable
introductory offers:

3V29/30 — from £57

text — from £35

stereotext — from £65
(H/sets optional)

Full working CTVs from ONLY £6 —
Plus hundreds of other BARGAINS in stock NOW!!
HURRY!! this offer is for ONE MONTH ONLY

Complete Range of Working
and off the pile CTVs and VCRS
NOW AVAILABLE FROM MANY SOURCES

ALL PRICES SUBJECT TO VAT
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POPULAR BAKERS DOZEN PACKS

(Still available)

All packs are £1 each, if you order 12 then you are
entitled to another free. Please state which one you
want. Note the figure on the extrme left if the pack
ref number and the next figures is the quantity of
items in the pack, finally a short description.

BD2 5 13A spurs provide a fused outlet to a ring main
wt?ere device such as a clock must not be switched
o

BD7 4 n flex switches with neon on/off lights, saves
leaving things switched on

BDS 2 6v. 1A mains transformers upnght mounting with
fixing clamps

BD11 1 6%" speaker catinet ideal for extensions, takes
your speaker. Ref BD137

BD13 12 30 watt reed switches, it's surpnsing what you can
make with these — burglar alarms, secret swit-
ches, relay etc. etc.

BD22 2 25 watt loud speaker two unit cross-overs

BD2g 1 BO.AC stereo umit is wonderful breakdown value

BD30 2 nicad constant current chargers adapt to charge
almost any nicad battery

BD32 2 humidity switches, as the air becomes damper the
membrane stretches and oeprates a microswitch

BD34 48 2 meter length of connecting wire all colour coded

BD42 5 13A rocker switch three tag so on/off, or change
over with centre off

BD45 1 24hr time switch, ex-Electricity Board, automati-
cally adjust for lengthening and shortening day.
Onginal cost £40 each.

BD49 10 neon valves, with series resistors, these make
good night lights

BDS6 1 mini uniselector, one use is for an electric jigsaw

puzzel, we give circuit diagram for this. One pulse
1nto motor, moves switch through one pole
BD5% 2 flat solenoids — you could make your multi-tester
read AC amps with this
BD67 1 suck or blow operated pressure switch, or it can
be operated by any low pressure vanations such
as water level in water tanks
BDY1 2 mains operated motors with gearbox Final speed
16rpm. 2 watt rated

BD103A 1 6 750MA power supply, micely cased with input
and output leads
BD120 2 stripper boards each contains a 400v 2A bnidge

rectifier and 14 other diodes and rectifiers as well
as dozens of condensers etc
BD122  10m twin screened flex with white pvc cover

8D128 10  very fine drills for p.c.b, boards etc Normal cost
about 80p each

BD132 2 plastic boxes approx, 3" cube with square hole
through top so ideal for interrupted beam switch

BD134 10 motors for model aeroplanes, spin to start so
needs no switch

BD133 6 microphone inserts — magnetic 490 ohm also act
as speakers

BD148 4 reed relay kits you get 16 reed switches and 4 coill
sets with notes on making c/o relays and other
gadgets

BD149 6 safety cover for 13A msockets — prevent those
nquisitive little fingers getting nasty shocks

BD180 6 neon indicators 1n panel mounting hoiders with
lens

BD193 6 5amp 3 pin flush mounting sockets makes a low
cost disco panel — need cable clips

BD196 1 in flex simmerstal — keeps your soldering iron etc
always at the ready

BD199 1 mains solenoid very powertul has 1” pull or couid
Eush it modified

80201 8 keyboard switches — made for computers but have
many other applications

BD210 4 transistors type 2N3055 probably the most useful
power transistor

BD211 1 electric clock mains operated put this in a box and
you need never be late

BD221 12v alarms make a noise about as loud as a car

5
horn. Slightly sorld but OK

BD242 2 6" x 4" speakers 4 ohm made from Radiomobile

S0 very good quality

panostat, controls output of boiling ring from

BD252 1
simmer to boil

BD259 50 leads with push on 4" tags — a must for hook ups
- mains connections etc

BD263 2 oblong push switches for bell or chimes, these can
mains up to 5 amps so could be foot switch if fitted
into_patiress

BD268 1 mini 1 watt amp for record player. Will also change
speed of record player motor

BD283 3 mild steel boxes approximately 3" x 3" x 1" deep
- standard electrical

BD293 50 mixed silicon diodes

BD305 1 tubular dynamic mic with optional table rest

BD667 2 A4.7uf, non-polansed block capacitors, pcb
moummg

BD400 4 Books. Useful for beginners Describes amplifiers,
{est equipment and kit sets

BD653 2 Miniature dnver transformers. Ref LT44. 20k to

1k, centre tapped
BD553a 2 3.5 volt operated relays, each with two pairs CO

contact
Most other packs still available and vou can choose any as your tree
one.

MAINS TRANSFORMER Upnight mounting normal mains input, gives 28v
at 3.5A so shouid be ideal for big amplifier, etc Price only £4 Our ref
4P24, please add £1 postage

VERY POWERFUL 12 VOLT MOTORS - Yard HORSEPOWER Made to drive
the Sinclair C5 electric car but adaptable to power a go-karl, a mower, a rail
car, model ratlway, etc Brand new Price £15 00 plus £2 00 postage Our
vef 15P8.

POWERFUL IONISER

Generates approx 10 times more IONS than the ETI and similar
circuits. Will refresh your home. office, shop workroom etc.
Makes you feel better and work harder — a complete mains
‘ operated kit, case included £12.50 + £2 P&P. Qur ref 12P5/1

POTENTIAL PROFIT MAKERS. we can offer shop rejects and
cuslomer relums covering a range of clock radios. cassette radios.
cassette players, i-car cassette/radios. efc, all of which should be
reparable Hf you buy four of a type we will gtve you ore extra free of
charge. All are by Far East makers, sold under the trade names of: Sony,
Matsui, Panasoric, etc You will buy so cheaply that even if you are
unlucky and cannot repair them you will be buying spares at a very low
pnce CLOCK RADIQS: Digital clock display with snocze, alarm and
bnghiness controller, 2 band radio and built-in speaker. Pnce £5 each. Our
ref 5P131. WALKMAN TYPE PERSONAL CASSETTE PLAYERS:
Complete with stereo headphones. Price £5 each. Our ref 5P132. Ditto,
but with graphic equaliser. £6 each. Our ref 6P11 PERSONAL RADIOS:
AM/FM stereo, built-in speaker and light weight headphones Pnce £4
each Qur ref 4P33

ECHO BOX. Intended to make dolis and robots talk. These units record
h and other sounds then play back the sounds a few seconds after
heanng t Basically the unit consists of a FET microphone, a micro-
processor and lots of ICs, transistors, elc., on a pcb, coupled o a 2in
speaker. All put together in acase size approx 4 1/2in x 2
In addition to talking back undoubtedly these models could, with a few
alterations, be made to perform functions in response to sound fre-
quences Price £5 each. Qur ref 5P130.

ATARI 65XE COMPUTER

At B4K this 1s most powerlful and suit-
able for home and business Brand
new. complete with PSU, TV lead. own-
er's manual and six games. Can be
yours for only €45 plus £3 insured
detivery.

DATA RECORDERS. ACORN for Acom Electron. efc.. reference
number ALF03, with TV lead, manual and PSU. Brand new Pnce £10
plus £1,50 post. Order ref 10P44

ATARL XC12 for all thewr home computers. With leads and handbook.
Brand new Price £15 plus £2 post. Order ref 15P20

JOYSTICK FOR ATARI OR COMMODORE fcr al Atan and
Commodore 64 and Vc20 New Pnce £5. Order ref 5P126

EXTRA SPEC!AL OFFER. The ATARI Compemdium contains
computer 65XE, data recorder XC12, joystick and ten games for £62,50
plus £4 Insured delivery.

TIME AND TEMPERATURE LCD MODULE. Tris 1s a 12 hour
clock, a Celcius thermometer, a Fahrenhert thermomeler, a too hot alarm
and ﬁnaltljy a too cold alarm. Nice size. approx 50mm x 20mm, with
12 7mm digits which clearly display the time or temperature Reqguires only
a 1 5v battery and a few switches. Comes complete with circurt diagram
and explanation. Price £6. Our ref 6P12.

40 WATT THREE-WAY CAR SPEAKER SYSTEMS. woofer,
mid-range and tweeter, all assembled in a shelff mouning case, size
180mm > 100m hugh x 140mm deep. Really beautifully made d4ohm
impedence New and tested £10 each. Our ref 10P64

ORGAN MASTER i a three octave
. o musical keyboard. tis beautifully made.
i ‘{,“ 4 has goid plated contacis and is com-
plete with ribbon cable and edge con-
nector. Brand new, only £15 plus £3

postage. Order ref 15P15

MUSIC FROM YCUR SPECTRUM 128. we offer the Organ
Master three octave keyboard, complete with leads and the interface
which plugs into your 128 You can then compase, play, record, store, eic .
your own music Price £19 plus £3 special packing and postage. Order
ref 19P1

CAMERAS. Three cameras, all by famous makers, Kodak, etc One
disc and two different mstant cameras. Allin first class condition, believed
to be in perfect working order but sokd as untested. You car have the three
for £10 including VAT, which must be a bargain — if only for the lenses.
fash gear, etc. Our ref 10P58.

HAND-HELD VIDEQ LAMP. Mains operated and wil enable you to
take professional standard videos Made by the famous Ferguson
Company. this uses a 1000w halogen lamp In a fan cooled. hand-held and
hand-switched metal housinngomes complete with optional bam-door
assembly and camera bar. iousty intended to retail at over £60, we
offer these at £30 each plus £3 Insured dellvery. Our ret 30P3

1/8th HORSEPOWER 12 VOLT MOTOR. Made by Smiths, the
body length of this 1s approximatety 3in, the diameter 3in ard the spindle 5/
16th of an inch diametar. It has a centre flange for fixing or can be fixed
from the end by means of 2 nuts. A very powerfut ittie moter which reys at

.| We have a large quantity of them so it you have any progects in
mind then you could redy on supplies for at least two years. Pnce £6. Our
ref 6P 1, discount for gJantifies of 10 or more

PHILIPS LASER
This is hellum-neon and has a power rating of t.6mW.
Completely safe so long as you do nat look directly into the
beam when eye damage could resuit. Brand new, fuil spec,
£30 plus £3 insured delivery. Malns ted power supply
for this tube gives 8kv striking and 1.25kv at 5ma running.
Compiete kit with case £15. Battery operated P.5.U. now

Yain x 13/an deep.

available at £15.

HIGH RESOLUTICN MONITOR. 9in black and whre, uses Philips
tube M24/306W Made up in a lacquered frame and has open sides. Made
for use with OPD computer but suitable for most others Brand new, £16
plus £5 post. Our reference 16P1.

12 VOLT BRUSHLESS FAN. japanese made The popuar square
shape {41210 x 41210 x 134in). The electronically run fans not onty
consume very little cuftent but also they do not cause interference as the
brush I\“pe motors do |deal for cooling computers, elc , or for a caravan.
€8 each. Our ref 8P26.

FDD BARGAIN
3'2in made by Chinon of Japan. Single sided. 80 track, Shugart
compatible interface, nterchangeable with most other 3'/2n and
5Y4in dnves Completely case?with 4 pin power lead and 34 pin
computer lead £40. Our ref 40P1.

OUR ALADDIN'S CAVE. You may be a new reader and not
know that we have a shop at 12 Boundary Road, Hove, where you
can go and have a browse around at our assortment of 'gondies’

Unfortunately, because of staff shortages, we cannot be open on
Saturdays yet. so the hours are 9.30am to 5 . Morday to
Fnday We of course still serve callers at 250 but request that you
bring a completed order form as 250 1s really the mail order depot.

Generous discounts for quantities

J & N BULL ELECTRICAL

Dept. T.V., 250 PORTLAND ROAD, HOVE,
BRIGHTON, SUSSEX BN3 5QT.

MAIL ORDER TERMS: Cash, P.0. or cheque with order. Orders under £20 add
£1 50 service charge Monthly account orders accept from schoots and public
ies Access & B.card orders are accepted — mimimum €5 Phone (0273)

734648 or 203500

BARGAINS STILL AVAILABLE
DOUBLE MICRODRIVES. v o ez o

advise you tha the Double Microdrives which we were otfering at about this time
last year as being suitable for the "QL", "OPD" and several other computers are
agan available, same prce as before namely £5. Qur ref 5P113

NOISE FILTERS — MAINS INPUT PLUG TYPE. Japanese made, this 15 a chassis
mounting bloct: with a built In noise filter to cut out surges and voltage peaks which
could interfere-with and possibly even damage your equipment These are easy to
mount and have a flange with two foang holes They take the standard 3 flat pin
plug. 2amp model Prce £3 each OQur ref 3P50

LEAD LAMP. Motonsts Special Normal hand-grip type holder, with glass cover to
protect the lamp and further protection In the form of a wire guard with a hook for
hanging Ideal as loft hght or for car repairs, etc Takes 60w lamp. Has good length
fiex Prce £4 Qur ref 4P31.

PHONE LEADS. 3 metres long, correctly colour coded, one end has flat plug which
fits standard BT socket, other end has tag connectors 2 for £1 Qur ref BD639.

SUB-MIN TOGELE SWITCH. Body size 8mm x d4mm x 7mm SBDT with chrome
dolty fixing nuxs. 4 for £1 00 Order ref BD649

VERY POWERFUL MAGNETS. Afthough only less than 1in leng and not much
thicker than a pencil these are very difficult to pull apant. Could be used to operate
embedded reed switches, etc Price 50p each, 2 for £1 00 Qur ref BD642

CLEAR LACQUER. Quick drying for the protection of transfers, markings, maps,
etc Also protects wood and metal Excephionally clear Large can for £1 00 Order
ref BO660.

PAPST AXIAL FAN, MANUFACTURERS REF NO TYP4580N. This is mains
operated 15watt ratng and i a metal frame with metal blades so OK i high
434in square x 198in thick £6 00 each,

Sody size ap

plus £1 00 postage Qur re 6P6.
SOFTWARE FBR REMAKING. Just arrived Large quantity of maily games All are
on normal tape spool i cassette holders and should be suitabie for wiping out and
re-making mnto games or programmes of your own design. We otfer 5 ditferent for
£2 or 100 assarted for £20. important note We cannot say which titles you will get
nor accept ordsrs tor specified titles or 'so many, ail different’, etc . so only order if
you can take them as they come. Order ref 5 for £2 15 2P224, 100 assorted is
20P10

VERY USEFULIMAGNETS, Flat, about Tiniong, 12in wide and Jainthick These are
polarised on treir faces which makes them ideal to operate reed switches in doors
and windows cr to hold papers or labels, etc.. to metal cabinets, or even 1o keep
Cupboard doois firmly closed Very powerful. 6 for £1 Qur ref BD274(a)

3 CORE FLEX BARGAIN No. 1 - Core size 5Smm so ideal for fong extenston leads
carmying up to S amps or short leads up to 10 amps 15mm for £2 Order Ref
2P189

3 CORE FLEX BARGAIN No. 2 - Core size 1 25mm so suitable for long extension
leads carrying wp t0 13 amps — or short leads up to 25A, 10m for £2 Qrder Ref
2P190

ALPHA-NUMERAIC KEYBOARD - this keyboard has 73 keys with contactless
capacitance switches giving fong trouble free lite and no contact bounce The keys
are arranged Ir two groups, the mam area field 1s a OWERTY array and on the nght
1sa 15 key number pad, board size 1S approx. 13" x 4* - brand new but offered at
only a fractiort of its cost namely £3. plus £1 post Ref, 3P27

WIRE BARGAIN — 500 metres 0 7mm solid copper nned and p v.c covered Only
£3 + £1 post. Ref. 3P31 - that's well under 1p per metre, and this wire 15 ideal for
push on connkctions

CAPACITOR BARGAIN - axial ended — 4700uf (+ 25v Jap made Normally 50p
each, but you will get 4 for £1 Ref 613.

SPRING LOAMED TEST PRODS - heavy duly, made by the lamous Buigin
company Ver: good quality Price four for £1 Ret BD597.

SOLAR POWERED MI-CAD CHARGER 4 Ni-CAD battenes AA (HP7) charged in
eight hours or 1wo in only 4 hours It 15 complete, boxed ready to use unit. Price
£6 Our Ref. 8P3

FREE POWER! Can be yours if you use our solar cells - sturdily made modules with
new system bubble magnifiers to concentrate the light and so eminate the need for
actual sunshine - they work just as welf in bright ight Voltage nput 15 45 - you
|oin n senes tc get desired voltage — and in parallel for more amps Module A gives
100mA Pnce £1 Our Re! BD631 Module C gives 400mA Price £2 Our ref
2P199 Module D gves 700mA. Price £6 Our Ref. 6P3

SWITCH AC LWADS WITH YOUR COMPUTER. This is easy and rehabie If you use
our solid state relay This has no moving parts. has high input resistance and acts
as a noise barner and provides 4kW isolation between logic terminals  The tusn-on
voitage 1s not cntical, anything between 3 and 30V, internal resistance 1s abgut 1K
ohm AC load: up to 10A can be switched. Price 1s £2 each Ref 2P183.
METAL PROJECT BOX. Ideal size for battery charger. power supply etc, sprayed
grey, size 8 > 4Ya™ x 4" high, ends are louvered for ventilation other sides are flat
and undnlled Order Ret 2P191 Price £2

4-CORE FLEX CABLE. Cores separately nsulated and grey PVC covered overall.
Each copper core sized 7/0 2mm Ideal for long telephone runs or simsar
apphcations even at mans voltage 20 metres £2 Our Ref 2P196 or 100 metres
coll £8. Order Ret 8P19

13A PLUGS. Good Bntish make complete with fuse, parcel of 5 for £2 Order Ref
2P186

13A ADAPTERS - Takes 2 13A plugs, packet of 3 for £2 Order Ref. 2P187

20v - 0 - 20v - Mains transformers 212 amp (100 watt) loading. tapped pnmary.
200-245 upnignt mountings £4 Order Ref 4P24

RE-CHARGEARLE NICADS "D’ SIZE these are tagged for easy joining together but
tags can easily be removed. vintually unused, tested and gntd £2 00 each Ref
2P141, 6 tor £10 Ret 10P47

BT HANDSET with curty lead terminating at BT plug Colour cream Price £5.00.
Qur reference 5P123

SINGLE SCREENED FLEX 7 02 copper conductors, pvc insulated then with copper
screen, finally puter insulation In fact quite normal screened tlex 10m for £7. Qur
ret BD668

WHITE CEILING SWITCH 5 amp 2 way surface mounting with cord and tassle.
Made by the tsmous Crabtree Company Pnce £1 each Qur rel BD528

IVOLTMOTOR Very low current so should be very surtable tor working with solar
celis £1 each Our ret BD681

MINI SPEAKERS to use instead of headphanes with your personal stereo — simply
plug i to earphione socket Excellent sound quality. only £4 per pair Qur ret 4P34
SEALED LEAD ACID BATTERIES. Japanese made re-chargeabie and mantenance-
free Leak-preof construction, 50 could be used in any postion Long e
expectancy — usually four to five years 12v 2 6Ah, £10 each Qur ret 10PS9 6v
1Ah, £5 each. Qur ref 5P135

INNER EAR STEREQ HEADPHONES. Ideal for lady isteners as they will not mess
up your hair da! Come complete in a neat carrying case Pnce £3 Our ref 3PS6.
STEREQ HEACPHONE AMPLIFIER. Very sensitive A magnetic cartndge or lape
head wili drive 1 Has volume control and socket for stereo headphones 3v battery
operated £1 each Our ret BD6BO

FET CAPACITOR MICROPHONE EAGLE C1.200. Output equivaient to a igh class
dynamic micrcphione while retaining the of a capacitor pl b
Price £1 Qur ref BD646

SUB-MIN PUSH SWITCH DPDT. Single hole foung by hexagonal nut 3 for €1 Our
ret 80650

DISPLAY 16 CHARACTER 2 LINE. As used in telephone answering and simlar
machines Screen size 85mm x 36mm x 9 3mm Alpha-numenc, dot matnx
module with tegral CMOS micro processor LCD dispiay Magde by the EPSON
Company, reference 16027AR. Price £10 Our ref 10P50
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1989 CATALOGUE, NEW, LARGER, MORE VARIED, NOW READY (includes Credit
Tickets (3), Special Offer sheets, Order Form & Pre-Paid envelope} only £1.00 or
free on application with any order over £15. Prices in new catalogue and

PRIORITY CATALOGUE ORDER

Name
Address

advertisement may vary as material for advertisement is prepared 6/8 weeks

before issue of Television.

PLEASE NOTE - ALL PRICES NOW INCLUDE 15% VAT

| enclose £1.00 cheque/P.O/cash for catalogue

MAY SPECIAL OFFER VALVES EFB6 213 PCFB? (1] PINCH ROLLERS VIDEO HEADS NATIONAL {Cont)
=l e | B 20| ANAL EGZEGAEGSEGREGOEG/SCISES (389 | AXAI e A
Type prce (6 | EF9 s i v VS0 x| VP £1999 M s
AVO ULTIMETER ERISS &) ) S| reRcusoN svaovzs an | we £1393
DAF% 120 | EFisa 122 | PCRag2 120 2 onl wiw 1399 NVBAD gm
i i DF%6 0% | EHIo 115 | PCRas 2% & N NVBS00 999
Complete with Leads & Batteries. DEs 22| 1B 2| s 2 oo an o | ¥ oem | W0 A
PRICE ONLY £45.00 Y687 1| 2% | PDsi0 333 | 4V C HR20M3M0N/I66041007700 89 |y 1999
B Y802 195 | Eet 275 | PFLAD 20 NEC NEIONGS ©r | vss f1a30 | NORMENDE
T CVeso 2m | EB6 1 | P 178 ORION. VH.12 Be. | v 195 Ful range now avarlable
USED — FULLY TESTED. Cvadts 3m | Es0e 905 | P 1] PANASONIC. NVI00 180323366/ Vs.77 f1am PHONE FOR PRICE
~ - EBSCC g | Ese 9 | PL% 2% SOETITTS s | vsoo £1999
CLOSED-CIRCUIT” TELEVISION SYSTEM aggﬂ e Em‘? ;: Pmmm 1 0023030003743 VS-9500 £19.9 35!?" e
PRICE £160.00 €891 Vs | EME 08 | PLsigns 50 A X0 0 7] o e | w2 9%
Comprising: 1 X CAMERA 1 x MONITOR t x CAMERA EBFE) 109 | EVSl 109 | PLsoz 53 0820830
e ] 120 | Eeew 0w | PYaiaw 12 S/BE00.86 10310890 ©39 | FERGUSON PALLADIUM
ECCE2 109 | e om | Pyas 0% PHILIPS. vna w e | Mo 999 Full range now avalable
ECCR 120 | EYS00A 298 | PYsO0A 259 525 gm ?‘:: PHONE FOR PRICE
- ECCB 0% | ezl 38 | pveo 086 SANYO w[;gm o
< i ~' ECCBS 115 [ Gysoi 167 | uABCaD 104 VI 3 099 | piups
ECCO6 3a | om 144 | UAMZ 150 7 ! VR 6450 £2999
ECCI8Y 104 | 6z 3% | uscer SO | Guanp IOV LRTBIMD 25 | gy 699 | vResH )
Pl = ECT80 148 | P 167 | UBG! 5] ARP. 200381 4385 386388 W £19%
ECF82 15 | pew 351 | uccss 0% 39073300/ 230060006200 N 19 m SABA
ECF83 wm 900 167 | UCFB0 . 6300/7300/7700/7 7508000 W3 £199 Full range now available
lliustrations not to scale. For guidance only actual items ECH35 437 PCCE3 0% UCH42 650 8300-3300:9500/9700 19 VS5 £199 PHONE FOR PRICE
supplied may vary from those illustrated ECHg4 17 PCCAY 092 6BA6 ¥4 SONY SL-C87 420 V% 199
ECLB0 0% | pccisy 104 | oBEs 12 TOSHIBA V55 o | W8 e SANYO -
“HA ECLES om | PCrE0 15 | exg i VIC 300 93
EUARH HALDGENISROTEIGHT ECLSS 207 | ecem 115 | 6ve 12 8 €198 | VIC-500 £45.00
and heid or hanging. Hea! resistant poly-carbonate EF80 R PCFS6 145 6547 258 VIC-5500 £45.00
housing, highly polished reflector. Protectve lens : FISHER !
cover, doubles as base stland With O/Off switch agsa éwmn'lmmﬂ wmmi: x g:g m'?g SHARP
and 12ft curty cable terminating n cigar hghter plug [ — ['SAFEBLOC | 143 0- 3
Produces 250000 candle power - 5 tmes the FULL RANGE OF TRANSISTORS, SAFEREDIE FERG/IVE TAKE UP IDLER PUSTAOA. 170 | poa: e o
intensity of average car headlamps £5 99 1.C's, CMO's  See our catalogue MAINS VOLTAGE HITACHI 688697 19 Full range now avarlable V31 09
Powercl124d T4, SALSSWIDms3150/] 88 10mm 0 Eectrobic Cagactors  Thick Fim Capacttors QUICK TEST PANASOMIC  VXP 0044 100 PHONE FOR PRICE = 209
B Disc Ceramic Capactors  Polyester Capacitors £799 PANASONIC VXP 0521 250 GRUNDIG VC385 £099
12V Twin _ Metal Fim Capacrors  Polystyrene Capacilars oo SANYD REEL DRIVE PULLEY VIC R . VG 0%
| ) Metat Onde Capactor  Mylar Capaciors 5150 143-0-6627-01201 650 U PHONE FOR oracanie Veas? £099
Fluorescent PROBE SHARP NIDL 0005 GEZ2 1% It VC38 209
Lam 2 BLACK STAR FREQUENCY COUNTERS 990 SHARP NIDL 0006 GE2Z2 210 HITACHI VEAg) £30.99
P Meteor 100 100 Mhz 11500 THORNJVE PLAGI6TB 299 VIl 2999 | Vo 209
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The Broadcasting Debate Continues

When the government published its white paper on the future of broadcasting last
November it invited comments on the proposals and options outlined in the paper. The
deadline was early March, and by that time some 2.500 responses had been received.
Those that attracted most attention in the press were the submissions made by the TV
Association and the IBA. They would be the ones to have most to say, since the white
paper’s proposals relate mainly to changes in the ITV sector.

Also naturally enough the main question that exercised the minds of those who
prepared these responses was the method of awarding franchises for ITV or, as we must
learn to call it, Channel 3. A great deal of ingenuity has gone into working out ways of
assessing franchise applications. Let’s hope that some good comes of this, though the
fact will remain that no system can satisfy everyone. The IBA has itself been highly
critical in the past of the burden placed upon it cach time the franchises have come up
for renewal, and of the difficult:es involved in making a rational choice. The tendency
has been to renew existing franchises — few holders have ever had their licences taken
away. There is logic in this: after all, at least there s a track record on which to base a
decision. It has nevertheless always involved an element of guesswork and chance. This
is inevitable however: one could never be sure that group A will make a better job than
group B of providing a complex service over a number of years. It's a matter of
compromise and will remain so whatever is done.

The government’s original view scems to have been that to shift the criteria for
assessment of the worthiness to fulfill the responsibilities of holding an ITV franchise to
primarily financial ones — who's prepared to pay the most for the right to broadcast —
would at least have the merit of being simple, understandable and unambiguous. But
there is more to broadcasting than having a deep pocket, so the white paper provided for
an initial assessment of suitability to run a service. The argument now is mainly about
how all this should be done, with some very sophisticated schemes being put forward.
George Russell, the IBA's chairman who was appointed to supcrvise the transition from
the ITA to the new Independent Television Commission, has made a considerable
impact on the debate by threatening to resign if the awarding of ITV franchises is made
too much of an auction.

Instead. the IBA has suggested an alternative that involves setting, with the help of
City advice, a minimum lease price for each licence. to be paid in annual instalments. In
addition the applicant would bid by offering to pay a specific percentage of its net
advertising revenue. The aims kere seem to be (ag to establish an applicant’s financial
standing and (b) to satisfy the government’s wish to see an element of bidding for
franchises introduced. Applicants would be required to submit their plans in two main
ways. An open dossier to be made public would contain details of the company’s
structure and programme plans. A sealed bid would include a confidential business plan.
In addition the applicant would be required to post a bond for a substantial amount as
an indication of serious commitment to pay the minimum lease price.

All very clever. The IBA says: “We consider that the applicant with the soundest
business plan by these criteria would yicld the highest value to the Independent
Television Commission/Exchequer in terms of the tender and corporation taxation over
time and also have the necessary staying power to provide a programme service of the
requisite quality serving viewer's interests.” Well yes, one hopes that the scheme would
do so. But is this elaborate pracedure really likely to be any better than the present
system? It meets the governmer:t's wish to make programme contractors pay more for
the priviledge of running a broadcasting service, but whether the public will be any
better served is another matter.

The governments initial reaction has been to welcome these ideas. One can't help
feeling that the government originally simply concluded that change was essential but
then, despite setting up the Peacock Committee to report on the possibilities, failed to
think the prablem through and in its white paper produced a rather feeble alternative.
So it could well be that the IBA will, in one last dying flourish, get its way in laying
down how its successor is to go about the job. One hopes that it will get its way in other
respects. What the IBA’s regulation of commercial broadcasting has been all about has
been the quality of broadcasting and the diversity of programmes offered to the public,
in particular an insistence on public service obligations. The government seems to have
thought that this approach was unduly patronising, and that simply by deregulation and
extra competition the public will be given the service it really wants. Perhaps, but it
doesn’t necessarily follow. There will always be the temptation to fill the airways with
the sort of trivial video wallpaper that is acceptable to the undemanding. Without some
sort of schedule supervision it’s hard to see that standards will be maintained and money
spent of programme making, whether for general or specialist audiences, when cheap
imports can be used to fill the hours.

One has an uneasy feeling that at the end of the day an awful lot of people will have
wasted an awful lot of time on this exercise to please the government, and that things
will end up much as they are at present only marginally worse. '

Meanwhile the government’s plan to increase its income from the ITV companies by
moving the levy from profits to advertising revenue could again be to the detriment of
standards. Put simply, less revenue means less to spend on making programmes. An
understanding of the delicate balance that underlies successful broadcasting is something
this government lacks.
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Long-distance
Television

Roger Bunney

The excellent tropospheric conditions of January contin-
ued into early February, but the main factor this month
has been the increased sunspot activity. It made February
1989 an exciting month for really long-distance TV recep-
tion. Fortunately many of these long-distance signals have
been identifiable. They show that with appropriate con-
ditions really long-distance reception can be achicved
using relatively simple equipment. Band I signals from
distant parts of the USSR (at plus 8 hours GMT), from
Malaysia, Iran and Dubai were seen in the UK during the
month.

A slight tropospheric lift on the 6/7th produced recep-
tion of West German and Benelux signals and on the 19th
RTE (Eire) stations were received. Auroral reception was
noted in Scotland on the 13th and 17th and there was a
certain amount of SpE reception during the month, the
SpE log being as follows:

512189
8/2/89
13/2/89
14/2/89
15/2/89
16/2/89

TVE (Spain) chs. E2, 3.

TVE E2, 3.

TVE E2.

RTP (Portugal) E3; TVE E4.

TVE E2, 3.

TVE E2; TSS (USSR) R1 (during an F2 period, but
definitely SpE).

RUYV (Iceland) E3, 4.

TSS R1.

RALI (Italy) IA.

19/2/89
26/2/89
2712189

There was improved F2 reception on many days during
February, the signals sometimes being exceedingly strong.
The most dramatic day was the 26th, which was for-
tunately a Sunday, enabling many enthusiasts to partici-
pate. The first signs of F2 improvement occurred on the
10th, when unidentified ch. E2 signals were present after
0900. Things then developed, as follows:

RTM (Malaysia) ch. E2 received in Sussex at 1030-
1040 GMT.

Iran ch. E2 received in Derby, using the FUBK test
pattern. Arabic mobile radio noted at above 48MHz.

Iran ch. E2 FUBK pattern received again.

TSS (USSR) RI1 plus floater signals, very strong;
variation to TSS programme material or maybe TSS-2

13/2/89

14/2/89
15/2/89

or China; Dubai E2 with EBU bar pattern; Iran E2
with FUBK pattern again; unidentified African ch. E2
signal received from due south at 1220.

Unidentified E2 signal plus TSS R1 from the east at
0900.

Similar to the 16th.

TSS R1; Iran E2; Dubai E2; unidentified colour bars
seen on ch. E2 at 0940.

Iran ch. E2; unidentified ch. E2 signals.

Unidentified teletext pages going on to the PM5544/34
test pattern, (0920-0940 — thought to be Dubai.

TSS R1; unidentified E2 signal at 0815.

TSS R1.

TSS R1 — very strong; unidentified E2 signal at 0900.
The peak day for F2 reception during the period.
Details as follows:

16/2/89

17/2/89
18/2/89

19/2/89
20/2/89

21/2/89
22/2/89
25/2/89
26/2/89

0830-0930 Iran E2 with later an unidentified female
oriental presenter, the latter co-channel with Dubai
teletext pages then Dubai going on to programme at 1200
(local time). Additional Arabic programme at (930-0950.
Arabic signals present this day until approximately 1400
GMT. Keith Hamer reports an E2 end of programme at
1145, not Arabic but with the announcer bowing (in
sitting position), the following male announcer also bow-
ing to the camera. Could this be RTM (Malaysia)?
Information from overseas readers please to confirm one
way or the other. Thoughts are that this could be RTM
with a possible third network transmitter on ch. E2.
Simon Hamer’s log at midday notes several programmes
including Dubai on teletext, a panel game with white
contestants, Arabic news, advertisements and at 1220 a
logo with an eagle/bird on top! At 1500 GMT Simon
logged weak ch. A2 525-line signals from the west,
probably Canada. Typically, yours truly was away work-
ing in London over this period.

F2 conditions have fallen off somewhat since the 26th,
and although the m.u.f. has approached 48MHz no video
has been seen since then (at the time of writing, March
3rd).

Ryn Muntjewertf writes to tell us of his tropospheric
reception on the 2nd with TVP-1 (Poland) chs. RS, 9, 10,
12, TVP-2 R29 and TSS (USSR) RS, 9, 10, the former
two being from Latvia and the latter the old 0249
monoscope pattern but the origin unknown. Ryn noted
good F2 reception on the 15th, with TSS R1 and Dubai
E2.

A letter just to hand from Anthony Mann (Perth,
Australia) reports reception of Norway and Sweden ch.
E2 on a scanner, between 0715-0930 GMT on the 25th.
From 0805-0819 Sweden was received on a TV receiver
with the PM5534 test pattern followed by programme
material. More details next month.

e

RLBENRAR

Left: The new Czechoslovakian test pattern, with CST-1 identification. Photograph courtesy Karel Honzik. Centre: F2
reception on January 15th at 0840 GMT. A ch. E2 signal possibly from Malaysia. Photograph courtesy Garry Smith, Derby.
Right: Denmark TV-2 Hedensted ch. E27, received by Tim Anderson (St. Leonards) during the January tropospheric opening.
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My thanks to the following for sending in reception
reports: Peter Schubert (Rainham), Tim Anderson (St.
Leonards), Garry Smith and Keith Hamer (Derby),
Roger Fussell (Torpoint), Simon Hamer (Powys), lain
Menzies (Aberdeen), Ryn Muntjewerff (Holland) and
Anthony Mann (Perth, W. Australia).

Paul Barton (Harrogate) writes that he has been experi-
menting with a couple of Datong AD370 active aerials in
shortened form spaced four feet apart, giving a forward
pickup lobe and two rear lobes, the latter being perhaps
3dB down. The gain is higher than a dipole. The system is
mounted in the loft and is aligned towards the south east,
giving coverage from east to south with the main lobe and
one lobe directed towards N. America. In conjunction
with an outside discone aerial this system provided ex-
cellent F2 reception on the 25/26th. We would be in-
terested in hearing from anyone who is using any form of
active aerial.

Dalibor Frkovic (Sisak, Croatia, Yugoslavia) writes to
tell us about the new Czechoslovakian test pattern (see
accompanying photograph) which carries the identi-
fication 1SR-P for the first programme or 2SR-P for the
sccond. It replaces the familiar EZO test pattern. CST
Bratislava still uses the PM5544. The FUBK pattern is
also still in use, with identification DDK 3 for the first
network and DDK 1 for the second. Dalibor often
receives Band I11/u.h.f. signals from CST, also TVP and
Bulgaria BT-1 ch. R30 and BT-2 chs. R36, 46. He
mentions that TV Zagreb and TV Beograd (the latter chs.
E12, 30) have for over a year been transmitting a third
programme experimentally at low power. Contents have
included a film festival and various downlinked satellite
TV programmes including at different times Super Chan-
nel, Sky, RAI-1, 3-SAT and even TSS-1 and CNN.

David Martin of Aenal Techniques tells us that his
company can now supply what he describes as the ulti-
mate VHS multi-standard VCR, the National Model NV-
G500EM. It has a multi-band tuner and can process PAL
B/G/l, SECAM B/G/D/L and NTSC M signals with
colour coverage of PAL, SECAM, MESCAM, and NTSC
at 3-56 and 4-43MHz. The sorts of features you would
expect in an upmarket machine, such as variable speed
(up to eight hours playing time) and bar code scanning,
are included. Cost of the machine is £685 inclusive of
VAT. For the address see the accompanying
advertisement.

News Items

France: Local TV channels have been set up in Toulouse,
Lyons and the Mont Blanc area. The contracts provided
by the National Committee for Communications are for
cight year periods. The TF1 and La 5 networks have been
fined substantial amounts for failure to observe French
regulations on the length of advertising and the European
content of programmes.

Spain: Further local commercial TV operations are to be
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started in San Roque, Algeciras and Los Barrios.
Denmark: Hadsten ch. E26 at 600kW c.r.p. is amongst
the increasing number of TV-2 transmitters now in oper-
ation. Further planned openings for this year are listed in
Table 1.

Belgium: Canal Plus Belgium, a cable operation, is to start
in late September with coverage restricted to French
speaking areas. A commercial cable operation Vlaamse
Televisie Maatshappij provides a service in Flemish speak-
ing areas. During non-programme hours Telebruxelles
transmits colour bars with its own name as an inlay
identification. RTBF has stopped using the Antiope
teletext system: there’s a suggestion that the UK teletext
system may be adopted.

Ireland: Further ATV licences in the 434-440MHz band
are to be issued. By the end of 1988 six operators had
been licensed.

All prices inclusive of VAT
Delivery normally 7-10 days
ACCESS & VISA Mail and
Telephone orders weicome

Satellite TV
The Japanese Yuri 2B DBS craft may end its transmis-
sions earlier than expected as a result of a telemetry

Table 1: Planned Danish 1989 TV-2 Openings

Transmitter DR-TV
Nibe E29
Tolne E57
Varde E53
Jyderup E51
Vordingborg E42
Nakskov E34
Ro E59
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TV-2 E.R.P. Date Area

E35 600kW 1 April Nordjylland
E37 22kW 1 April Nordjylland
E33 500kW 15 May Ribe

E48 600kW 1 July Vestjylland
ES58 600kW 15 August Storstrom
E52 100kW 15 August Storstrom
E55 800kW 1 October Bornholm

487



encoder fault. The same fate took Yuri 2A out of
operation.

A new satellite radio distribution system known as
Radikal-3V is to be brought into operation in the USSR
this year, with downlinking in the 11GHz band. It will
provide for up to twenty radio programmes.

Thirteen new domestic satellites have been authorised
in the USA, bringing the number to 42. NBC is now
scrambling its C band (4GHz) nctwork feeds though its
I11GHz feeds remain clear. A satellite dealer in
Cartersville, Georgia has been fined $3,000 with a sus-
pended jail sentence and forfeiture of equipment for
selling illegal satellite TV decoders.

Galavision is now well established, providing a Mexican
originated service targeted mainly at Spain via the Atlan-
tic beam of the ECS satellite at 13°E. Uplinking is via
Miami and transponder 19 on PanAmSat 1 at 45°W to the
London teleport.

Tan Waller reports that the new Moroccan TV service
“2M International™ is now on test via the Intelsat craft at

53°W in band C, using Canal Plus type scrambling. The
signal is very strong and the programme content appears
to be compiled from RTM (Morocco), TF1 and
Videotron (Canada).

The 405-line Society

Andrew Emmerson (71 Falcutt Way, Northampton NN2
8PH) has started a club for those interested in 405-line TV
equipment, programmes, etc. The first newsletter will be
available as a free sample (send a large stamped s.a.c.)
and membership is expected to be about £5 a year. The
club is to operate on informal lines, the policy being to
discuss, inform and propagate news on 405-line TV. It’s
worthy of support.

Finally if anyone has any 405-line equipment for dis-
posal please write in — good homes can be found. In
addition to TV sets test equipment, telerecordirgs, films,
magazines, servicing data and anything else relating to the
early days of UK TV is required.

Test Report: Leader Laser Power Meter

Several new items of test equipment have appeared on the
market over the last few years to facilitate servicing the
ever increasing range of brown goods available. Over the
next few months I will be discussing some of these units
and reviewing selected examples. The first to come under
the spotlight is the laser power meter. Its applications are
obvious enough - there aren’t many manufacturers of
consumer electronics products who don’t now market
compact disc players, and the market is a steadily growing
one.

The meter chosen for review is the Leader LPM800O,
simply because it appcars to be the most widely available
one from the usual clectronics parts/test gear suppliers.

The LPM8O) is able to measure the output from
gallium arsenide or helium ncon lasers, being calibrated
for both with selection by means of a switch. There are
three ranges, 0-3mW, ImW and 3mW. The sensor probe
is separate from the meter itself, connection being via a
lead with a fairly sturdy plug of d.c. connection type at
one end. No battery is required to power the meter: as
soon as the protective cover is removed from the sensor
you can see the needle move — provided one of the two
lower ranges is sclected — as the sensor picks up various
ambient light frequencies. The sensor should never be
pointed at direct light sources other than laser radiation of
the type the meter is intended to measure. This means
sunlight and artificial indoor lighting. So the protective
cover should always be put back on the sensor when it’s
not in use.

The whole assembly fits into a case that appears to be
too big. It's certainly flimsy, and as a result the securing
popper is virtually impossible to do up. This may well
improve as the casc becomes more supple. The overall
impression is that a fortunc hasn’t been spent on the
cosmetic features of the meter: in addition to the poor
case the meter’s cabinct appears to have been designed
for something else — there’s a battery cover that isn’t used,
being just glued shut. Being a typical engineer I tried to
open this without first reading the instruction book. It was
while subsequently looking through the book that 1
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realised the cover shouldn’t open!

The meter performs the tasks required of it very well,
though the durability of the case under typical workshop
conditions is suspect. Some manufacturers now insist that
a workshop has a laser power meter before they will
appoint a CD player dealership, but unless you handle a
massive number of players I don’t personally see the need
for one. An experienced engineer can evaluate the optical
pickup unit by looking at the r.f. waveform - anyone
other than an experienced engineer shouldn’t be working
on these players. If the r.f. waveform is of low amplitude
the optical unit nceds replacement — turning up the output
to provide compensation staves off replacement for only a
very short time. Buying a laser power meter will however
undoubtedly speed up CD player fault finding. You
always have at the back of your mind the possibility that
the laser’s output could be low, and a laser power meter
will provide quick confirmation one way or the other.

I suspect that many smaller service departments will be
able to list more urgent calls upon an investment of some
£200. But if you do handle CD players in any numbers a
meter will save time by quickly condemning the laser unit
or confirming its innocence. It's a fact that a surprising
proportion of disc playability fauits, particularly where the
optical unit seems to drift off alignment, are due to faulty
lasers. This sort of thing can cost you precious time and
money as you try setting up the servos for skipping, slow
access times, etc., and can sometimes result in a callback
only a couple of weeks later for the same trouble. A check
with the meter will establish the root cause of the problem
first time.

Availability

The test meter was kindly supplied by Willow Vale
Electronics Ltd. of 11 Arkwright Road, Reading, Berks
RG2 OLU. It’s available from them under order code 12-
800 at a trade price of £174 plus VAT.

For further information on laser unit servicing, sec Joe
Cieszynski’s articte on page 520.
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MINIATURE
PASSIVE £2+%;§5

INFRA-RED
SENSORRP33

Detects Intrusion up to
12 Metres Away

I|
i

Quantity discounts
start at 3 units

S
-~
m
<
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<
[®]
=]
Cc

Size. only B0x60x40mm.
Wide 85° coverage. Switchable
detection indicator.

This advanced intrusion detector
operates by detecting the body heat of
an intre der moving within the detection
held whilst |?nonng ambient changes
Easily installed in a room or hallway. the
unit prevides retiable detection of any
intrusicn Operating from a 12V supply
and recuiring onty 15mA, it 1s ideal for
[ use wity the CA 1382 or any equivalent
) high quaitty contro! unit. Supplied with
il instruchions its pertormance compares
with detectors costing more than twice the price

ALARM SYSTEM

Caravans, etc.

INFRA-RED SYSTEM IR 1470

Consists of a separate transmitter
& receiver, the system provides an
invisible modulated beam which
when broken operates the built-in
reiay. For use with security
systems, but also ideal for
photographic purposes and
industrial applications

Size: BOx50x35MmM

only £25.61 .var

This exciting new System which
contains a Passive Infra-Red Sensor.
Control Unit and Power Supply.
1ogether with a high outpu: Siren all
housed in the one compac: steel case,
provides immaediaie protection of a
hosen area without the need for
costly wiring and expensive
nstallation costs. Operating from a
standard 240V supply. provision has
been made lo incorporate a re-
hargeable 12V battery which is
capable of oparating the Svstem for up
10 10 days bafore re-charging
becomes necessary. and which s
carried out by the built-in cnarger
Where protection of more than one
room 1s required, additional sensors
may be wired to the main umit An
external siren unit may aiso be fitted to
warn neighbours Supplied with 2 keys
and full operating instructians. the unit
15 lully guaranteed for 12 smonths.
Immediate protaction tor onty

Priced £67.72 +VAT

L
\

DIGITAL ULTRASONIC DETECTOR US 5063

This advanced module uses crystal control transritter and digital signal

processing ta delect movement al distances of up 1o 20 ar more With
A liming and 12V operation, it 1s

deal for a wide range af secunity

applications.

onty £13.95 .var

Suntable steel enclosure complete

w1th necessary mounting piflars ang

e 0y £2.95

LIGHTING CONTROLLER DP 3570

This versatile module provides timed
swilching of toads up to 3A for pre-set
times between 10 secs and 5 mins, the
timed period being triggered by the
opening or ¢losing of an external

Dept. TV5. 51 Poppy Road
Princes Risborough. Bucks
HP17 908

for operating external sensors
Suitable plastic enclosure £2.85 + VAT

onty £13.95 +var OHDER BY MAIL

OR TELEPHONE

=
m
w

o]

BY INSTALLING YOURSELF

CPU 9000 SELF-CONTAINED

Immediate Security Without Instatlation
For Homes, Storercoms, Clubhouses

8 Detects intruders up to 30ft. B Penetrating 103db Siren with
auto reset @ Compact size only 203x180x 7Emm W Easily
extended for coverage of additional rooms or large areas.

W —

RiSCOMP LiMiTE ¢
ep e : < Sec ntySPeC’a_l's

BARCLAYC A

C2 1382 ADVANCED CONTROL UNIT that's
simple to install
and operate.

» Fully automatic siren re-set

* Audible entry/exit warning

+ Alarm sounded memory

* 2 saparale loop inputs «24hr
circuits

* Buitn electronic siren driver

+ Easily installed. full instructions
supplied

The latest control panet provides
effective and reliable control for all
types of security installations Its
advanced circultry checks the

loop circuits every time itis
switched on. prevanting incorrect
" ope&tion Jsing a simple on/off' key switch, 1t s easily operated by
all m2mbers of the family In addition it provides 24hr. personal attack
protection Housed in a steel case, it 1s supplied with fulf operating
instrictions

)
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Avaliable in kit form with tully-bullt
ont: E44.95 VAT electronics, £39.95+VAT,

CA 1250 LOW COST ALARM
CONTROL MODULE

This tried and tested control

unii represents the finest value
tor money In control systems.
providing the following features

* Built-in electronic siren drives 2
loudspeakers » Provides exit and entrance delays
together with fixed alarm time » Battery back-up with trickle
charge facility » Operates with magnetic swilches, pressure
pads, ultrasonic or |.R. units « Anti-tamper and panic facility =
Stabilised output vo\la?a * 2 operating modes full alarm anti
tamper and and panic facitity « Screw connections for ease of

insmllation » Separate relay contracts for external loads » Test
looy facility.

price £19.95 .var

HW 1250 - ATTRACTIVE HOUSING
plus HARDWARE FOR CA 1250

An attractive stesl case dsigned (o house

the Control Unit CA 1250 together with the

appropriate LED indicators and key switch

(available separately)

Supplied with the necessary pillars, fixings

and punched front panel, the unit 1s grven a

Ony £9 50 professional appearance by the adhesive

+VAT silk screened labet Size 200 x 180 x 700mm

Caleis oy Appoint
ow-c noms Mon- Fre

POWER SUPPLY & MAINS
SWITCHING UNIT PS 1265

In addition to providing 12V stabiised
cutput of 700mA  this module may be
used to provide a switched 240V output
for operating security hghting etc . when
used in conjunction with the CA 1382
CA 1250. CPU 9000 stc
Suitable plastic enclosure £2.85 » VAT

Priced at £12.95 .var

P&P U.K. Orders
75p per order

Export add 10%
B Tel: (084 44) 6326
Fax: 08444 7102

NOTICE

TO ESSEX TV TRADERS

NEW WAREHOUSE
Ex-rental TVs and VCRs plus
new manufacturers ‘B’ graded

goods available now!

* Fully serviced, ready for the
showroom

* VCR toploaders/front loaders

* TVs — Ferguson, Philips
Professionals, TX stereo, National

Panasonic, Grundig, Decca, Toshiba,

JVC, Samsung and a lot more
-

{gSAMSUNG Jvc EHILIRS
Electrones

@ HITACHI| | FERGUSON

GRAB SOME

A
ACTION NOW —
V\l:}ul on 0375 640800 Strtly TRADE

(L) ONLY

- CLEARVISION

APPROX. 5 MINS FROM
DARTFORD TUNNEL
TAKE A13 TILBURY ROAD
FROM JUNCTION 30:31. M25

30A CORRINGHAM RD.
STANFORD-LE-HOPE, ESSEX

OPEN MON-SAT 9AM-6PM

VIDEO HEADS AT UNBEATABLE PRICES

AKAI VS109/201/202/203/301. 303 (Just Arrived) £25.00
AMSTRAD VCR4500: 4600/5200/9000 £21.00
AMSTRAD VCR7000 £22.00
FERGUSON/AJVC/AKAI UNIVERSAL 3HSSV £15.50
FERGUSON 3V32/JVC HR7655 £40.99
FERGUSON 3V42/44/45/46/47/50 £22.00
FERGUSON 3V48/JVC HRD565 £40.99
FISHER UNIVERSAL FVHD720/520/530 ETC £21.00
HITACHI VT4000/5000 £21.00
HITACHI VT6500/7000/8000/8500/870C/9000 ETC £21.00
HITACHI VT11/14/33/34/330/240 ETC £21.00
PANASONIC NV333/2000/7000/8600 UNIVERSAL 3HSSN £15.50
PANASONIC NV370/NV380NV 100-PHILIPS VR6460 £24.00
PANASONIC NV777/NV330 3 HEAD £27.00
PANASONIC NVZ30/NV250/NV260 NV270/NVG-9/10/11 £34.50
PANASOMIC NV430/NVA60 £27.00
PANASONIC NV366 4 HEADS £39 50
PANASONIC NV730 4 HEADS £39.50
PANASOMIC NV 180 4 HEADS £42.00
PANASONIC NVG-21 (Just Arrived) £42.50
SAISHO VIR605/705/805/905 £21.00
SHARP VC300/381/382/9300/2500/9600/9700/9800 ETC £20.00
SHARP VC500/581/582/583,584/651/681/682 ETC £21.00
SONY UNIVERSAL 1 PIN C5/6/7 AND2PIN ETC £17.00
SONY SLF-1/C20/30/40/F40/SL T20ME 30ME £20.00
SONY SLC-8/9/60/80/SLF60/SLT50/SLF60/SL 200 £27.00
TOSHIBA V9600 £22.00
VIDEO MOTORS
CAPSTAN MOTOR JVC/FERG PUS5371V £19.50
DRUM MCTOR JVC/3V22 PU36414P £19.50
REEL MOTOR SHARP RMOTV-1008-GEZZ ORIGINAL £15.00
REEL MOTOR SANYO VTC5000 4-529%-10600 ORIGINAL £7.50
REEL MOTOR PANASONIC NV333-366 MYN13V5L ORIGINAL £14.00
SONY ORIGINAL MAINS SWITCHES
1-554-966-11 26MM PLAIN BRKT REMO £2.90
172841962 11 SOMM THREADED BAKT REMOTE £2.90
1-552-588 00 21 MM THREADED BRKT NON-REMOTE £2.40

MATSUSHITA CASSETTE MOTORS
2400 RPM 25MM LOW PROFILE TYPES

12V CLOCKWISE £2.50
12V COUNTER CLOCKWISE .£2.50
9V CLOCKWISE £2.50
9V CLOCKWISE £2.50

ALL ABOVE HEADS ARE BRAND NEW AND OF JAPANESE ORIGIN
ALL EX-STOCK ITEMS DESPATCHED SAME DAY. NO MINIMUM ORDER VALUE

PLEASE ADD £1.00 I'&P PLUS V.A.T. TO ALL PRICES

B ORDERS BY ACCESS AND VISA ACCEPTED
EXPORT & OVERSEAS ENQUIRIES WELCOME.

OMEGA ELECTRONICS

252A HIGH STREET

HARLESDEN, LONDON NW10 4TD
Tel: 01-965 5748 Fax: 01-963 (351
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SAVE US!
WE ARE SINKING IN A WAVE OF BARGAINS

GARY WINTERTON OFFERS A
FULL RANGE OF EX-RENTAL T.E.S.D. LTD.
TV & VIDEQS UNIT 6, 68 BAYTON ROAD
NO ORDER TOO LARGE OR TOO SMALL ~  EXHALL, COVENTRY CV7
YOU COLLECT OR WE WILL DELIVER

Ring Gary on 0203 368437
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Letters

THE TECHNOLOGY JUNGLE

Anyone who has worked in a high-tech company will be
familiar with the salesmen who knock on the door almost
daily, an IBM under one arm and a “new” software
package under the other. The basic reason for this seems
to be the endless output from those little geniuses who
grew up on keyboards whilst playing Space Invaders. The
belief is around that what we need is ever more graphics,
CAD, word-processing and accounting packages. En-
gineers, scientists and managers alike are being baffled by
the daily inception of new acronyms.

There’s nothing new about this. In the TV world
copywriters thirty of forty years ago were quoting features
like APC in sales literature in the hope of impressing
prospective purchasers. Unfortunately today the punter
expects to be impressed. We need improved technology,
but we also need it to be described in a language
understood by all. That way the danger of purchasing
incompatible equipment might be avoided. To give one
example. Three years ago we bought a very good CAD
package. The following year evaluation of a desk-top
publishing (DTP) package was entrusted to the same
employee who, in retrospect, was obviously inexperienced
and reluctant to admit being blinded by science. The
result was that we purchased the DTP system and then
experienced considerable problems with transferring
graphics from the original CAD system - complex
drawings were often lost, wouldn’t convert or lost the text
originally placed upon them. Here was a fine example of a
software expert without experience of the real world
creating a finished product that caused problems. Both
systems were extremely good in their own way, but the
incompatibility factor ended up by providing ammunition
for management politics with the result that the whole
system was shelved.

Returning to TV, we had perhaps the best system in the
world with 405 lines. If it had been given f.m. sound it
would today have been the system to which the world
converted. Why? Because it was economical of
bandwidth. But, I hear you say, the definition was
inferior. The horizontal definition was in fact very good,
comparable (with a good set) to modern 625-line receiv-
ers. One way of making the coarse line structure less
visible was to use spot wobble. Some Ekco models
featured this, but viewers, who had no idea what the
toggle switch was for, invariably switched it off perma-
nently. Besides, the average viewer was happy with his
17in. box until somebody told him he was missing
something.

Pictures can now be digitally reprocessed within the
receiver. Yet we are still threatened with a multiplicity of
systems. The Japanese HDTV system offers over 1,100
lines and 60 fields per second, which overcomes interlace
flicker, but it’s incompatible with existing systems. MAC
offers compatibility (via a converter) but retains the
interlace flicker. Meanwhile we are getting PAL signals
from Astra, again via a converter. Soon we'll need
another converter for BSB. When you sit back with a sigh
of relief after getting that lot someone will be telling you
that you are missing something because the new wide-
screen TV sets are in the shops.

There are several lessons to be learned. In particular
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that customers don’t want to be baffled by science — they
just want to watch Coronation Street. Here's an example.
I was called to a set one day to correct a no-picture fault,
then readjusted it and left. Next day I was called back for
slight hiss on sound. It was almost imperceptible and was
resolved by slightly reducing the setting of the treble
control which I'd inadverently left at maximum. The user
had no idea what the control was for! Here’a another
example. The purchaser of an expensive (for its day)
VCR, the Ferguson 3V23, was asked why he’d paid £750
when he used it only to watch videos from the local video
shop and to make the occasional off-air recording. He
replied that he’d come into some money and wanted the
“latest thing”. Totally confused by the search tuning and
remote control handset, he’d no intention of using the
assemble edit, freeze frame, variable slow motion or even
the Dolby noise reduction. He just wanted a video!
There’s a great danger in technology for the sake of it.
Will the ultimate user want or understand it? If current
predictions are fulfilled and our children inherit our
property and blow the proceeds on new gadgets, perhaps
they’ll have the time to gen up. But will the service
engineers of the day?
Malcolm Burrell,
Romford, Essex.

ELECTRON COMPUTER PROGRAM

Owners of Acorn Electron computers will probably wish
to try out J.T. Beaumont’s program for satellite dish
atignment (March issue). Although written for BBC B
series computers which use the same BASIC language as
the Electron, because of certain electronic differences
between the two machines the part of the program that
relates to drawing an ellipse won’t work. The following
modifications and additions to this excellent program will
enable Electron users to get going.

1200 GCOL 1,3

1210 PROCellipse

1220

1230

1240

1870

1890 DEFPROQCellipse

1900 x=620:y=800:xrad=400:yrad=150
1910 FOR n=0 TO 360 STEP 10

1920 a=RAD(n)

1930 X=S5IN(a)*xrad+x:Y=COS(a)*yrad+y
1940 IF n=0 MOVE X,Y ELSE DRAW X,Y
1950 NEXT

1960 ENDPROC

D.R. Isham,
Buckingham, Bucks.

TROUBLES WITH NICAM?

ITV and Channel 4 have been broadcasting NICAM
stereo test transmissions from Crystal Palace since the
beginning of March. During the morning of March 4th I
noticed that the music seemed to be interspersed with
occasional random loud clicks (decoder switching?). This
has continued since the start of the tests but doesn’t seem
to occur with the BBC's NICAM transmissions.

A call to IBA Engineering at Winchester on March
13th confirmed that I was not the only one to hear this
noise, and that the phenomenon had been reported by
viewers with JVC, Sony, Panasonic and Ferguson equip-
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ment. 1 was told that the IBA engineers were scratching
their heads! These might be teething troubles and I don’t
want to be alarmist, but it was inferred that the trouble
could be caused by the decoder chip in current use.
There must be quite a lot of homes now with expensive
VCRs and TV sets fitted with NICAM decoders. The
thought of them all requiring modification or new chips is
cause for concern. Can anyone shed more light on this
matter?
Andrew H. Sykes,
Sutton, Surrey.

REMOVING HARDENED PVC

The PVC sheath covering wires with single or multistrand
cores will harden when subjected to heat over a period of
time. If you have to strip such wire, try the following
method. Place the wire to be stripped against a hard
surface — see Fig. 1 — then press the body of the bit of your
soldering iron on top of the PVC sheath, at a suitable
distance from the end to be stripped. Leave for a couple
of seconds then, while applying pressure with the iron,
pull the wire from the other end so that it passes under the
bit. This will remove part if not all of the PVC sheath
without damaging the core.

M.K. Hayter,

Moseley, Birmingham.

USEFUL TIPS

Here are some tips which 1 have used myself. I hope the
ideas will prove of use to other readers.

(1) A degaussing coil would probably cost you £20 or
more, yet many engineers carry one with them without
realising it. I refer to the “instant heat gun” many of us
carry in our kits. It does a first rate job and can be even
better than a degaussing coil in stubborn cases. Always
check the degaussing posistor and the continuity of the
circuit of course.

(2) Rather than carry a large bottle of isopropyl or
whatever you use for cleaning upper drum assemblies try
this tip. Cut half a dozen kitchen towels into quarters (24
pieces) and completely soak them in the cleaning fluid,
then put them in a plastic bag to prevent evaporation. It
can save a lot of room in the rool case.

(3) If you want a cheap 30V supply for fault finding
(tuners etc.) and you have a scrap Rediffusion Mark 3
chassis, the little PCB mounted mains transformer 6T1
(Hinchley type 21861) on the power supply panel is ideal.
Fig. 2 shows a suitable circuit.

(4) A budget variable stabilised power supply giving 1-2A
at 5-15V can be built easily using a 7805 regulator secured
to a good-sized heatsink and a mains transformer obtained
from a scrap monochrome portable. Fig. 3 shows a basic
circuit — the 10kQ} potentiometer sets the output. For a
higher output voltage use a 7812 regulator with a higher-
voltage transformer.

(5) There have been some excellent articles in the maga-
zine on converting Sony sets from GCS to transistor
operation in the chopper and/or line output stage. I
recently carried out such a conversion with a 20in. set and
noticed that the output transistor was getting excessively
hot. After trial and error the perfect device was found.
Instead of a BU208A, use an R2540 (the Syclops transis-
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Soldering iron bit, PVC sheath to be removed

e.g. Antex CS\\

Pull wire this way.

Piece of hardwood

Fig. 1: Method of stripping hardened PVC wire covering.

$ |\T1 4 x INGLDOT

240V

mn 0187
Fig. 2: Simple stabilised 30V supply circuit.
Use insulating washer.__ ol
kit to secure 3 7805

T0220 package

4 x IN5392

Inpu(/' * \Outpu(

240V
AC _L 5-15V
0 01 Jo suit
Com w0 D> meter
TZ“\V
D188 Veaca)

Fig. 3: Simple 5-15V regulated power supply circuit.

Inl 7805
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Fig. 4: Simple satellite dish alignment tool.

tor in the Thorn 9000 chassis). It runs as cool as a
cucumber! This transistor is also an excellent replacement
for the rather expensive 25C1942 regulator used in the
Sony KV1612UB colour portable.

Graham Richards,

Rochdale, Lancs.

SATELLITE TV ALIGNMENT TOOL

3,99

The “poor-man’s” satellite TV alignment tool shown in
Fig. 4 can be made at very little cost. It consists of a
straightedge A which can be of any material with a good
edge (look around you local DIY store); a protractor B
which can be obtained from W.H. Smith for about 45p; a
wooden base spirit level C or a suitable piece of machine-
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planed wood with a bubble D attached (from DIY stores
or Maplin order no YP56L, £2-80 plus S0p post and
packing on orders below £5); a friction washer E-rubber
etc.); a washer F suitable for glueing to material A (steel
etc.); and three woodscrews.

To use for elevation alignment, move the straightedge
to the degree reading required, placed the straightedge on
the face of the dish and adjust the dish until the spirit level
is centred. The straightedge should be of suitable length
for the job.

J. Johnson,

Gloucs.

Editorial note: Would Mr. Johnson please send us his full
address so that payment can be made for this
contribution?

HELP WANTED

I'm seeking a replacement mains transformer for an
Elizabethan 1.Z32 open-reel audio tape recorder. As far
as I'm aware the secondary windings are 6-3V to supply
the heaters and 240V isolated to feed a bridge rectifier.
The one fitted is a Grundig Netztrafto 9078-003 — unfortu-
nately the primary winding is open-circuit. Any help in
obtaining a new or ex-scrap machine transformer would
be appreciated.

Brian Renforth, 174 Helmsley Road,

Sandyford, Newcastle-upon-Tyne,

Tyne and Wear NE2 IRD.

Can anyone supply a circuit diagram for the Thandar

(formerly Sinclair) DM450 muitimeter?
G. O’Brien, 105 Roxborough Road,
Harrow HAI INT.

Can anyone supply a line output transformer for an Orion
Plustron Model CTV55?

R. F. Maynard, 7 Phillips Avenue,

Exmouth, Devon EX8 3HY.

Small portables seem to be ever more popular yet their
owners often make very little use of them. I have two in
for repair. Both have seen little use and their cabinets are
perfect, yet I have to tell customers that such sets are
scrap as the parts are no longer available. As a last ditch,
can anyone help with the following? First an AN239Q
chip for a Panasonic model. Secondly a line output
transformer for a Contec Model KT8135.

Richard Hammon, 17 Knightcote Drive,

Leamington Spa EV32 5FA.

Telephone 0926 428 534.

WIDE-RANGE CAPACITANCE BRIDGE

Several readers have written to me about the wide-range
capacitance bridge (March 1988). The following notes
cover the various points raised.

Ranges D and E will not operate correctly unless the
power factor control VR4 is of the type that shorts out
completely to zero ohms. Use a 10042 control of the type
that has a positive shorting out position. A suitable
control can be obtained from Forester's National Radio
Supplies, 36 Ashley Road, Boscombe, Bournemouth,
Dorset BHI 4LR (telephone 0202 302 204). Order as an
“open wirewound panel mounting pot meter 100€2 of type
that shorts out completely at the end positions™. The price
is £1-95 cash with order (includes post, packing and
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Fig. 5: Use of the correct type of power factor control in the
wide-range capacitance bridge is important.

VAT). The lower value than originally specified (1k(})
gives a better power factor balance with large-value
capacitors. In normal use, i.e. when measuring capaci-
tance values, VR4 is turned fully anti-clockwise so that it
is completely shorted out (see Fig. 5). C9 and C10 should
be ordinary small electrolytics as originally specified,
connected with the polanity shown in Fig. 5.

As stated in the article, it’s important to ensure that the
leads from the secondary winding of transformer T1 to
VRI1 are twisted together (like twisted flex) and that there
is no unwanted coupling between the connecting leads.

Set the gain control VR3 as low as possible. You don’t
need a lot of sound, just a clear, sharp balance.

Range A (C6, 100pF 1% standard) should give a clear,
sharp balance with capacitors down to a few pF in value.
Don’t change the specification for C6 (RS silver mica type
124-780). The range switch SW3 should be a good quality
type, ¢ g. the RS Components type specified.

Make sure that there is no direct coupling between the
squarewave oscillator circuitry and the audio amplifier
section. All leads should of course be as short as possible.

If these simple points are observed you should get many
years of useful service from your wide-range capacitance
bridge.

David Botto,
Poole, Dorset.

INCORRECT COLOURS

So Les has also been caught out by a Ferguson TX9 (April
issue) — I refer to the set that nceded the RGB leads to be
swapped around. Next time the set comes in and you've
put all the leads back in their original positions, check the
thermistor in the degaussing circuit and all the connections
here! 1 had the same thing happen some months ago,
during the snooker finals. It made the programme more
interesting though — they were getting breaks of 500 or
more!

On the cost of spares etc., I've just received from
Philips a small sponge-rubber cap to go over a camcorder
microphone, priced at £18-69. Is this a record or can
anyone beat it? Go on, surprise me!

Chris Plaice,
Swansea, Glam.

Some years ago | had two or three cases of the type
described by Les in the Apnl issue — sets with
interchanged colours. They were all Grundig models.
When the first set came in a check with colour bars
suggested that swapping the leads around would cure the
fault. This turned out to be so and I assumed that the set
had been incorrectly assembled. It came back a few days
later however, again with the colours interchanged.
Restoring the leads to their original positions put matters
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right. It then began to dawn on me: I switched the colour-
bar generator to give a red raster and found that there
were impurity patches. The dual-posistor in the
degaussing circuit was charred, with its guts loose.

For years I've identified with Les — even in the cases of
seductive ladies, two in pyjamas, one after insisting on a 9

a.m. call by the senior engineer. . . Also over 50 now, I
too suffer from loss of memory and concentration and
often add to my difficulties by carefully arriving at wrong
conclusions.

J.R. Armagh,

Craigavon, Co. Armagh.

Teletopics

SONY LAUNCHES VIDEO WALKMAN IN UK

The Sony Video Walkman Model GV-8E is now available
in the UK at a suggested price of around £800. It’s a
remarkable piece of equipment, incorporating a full-
feature VCR, an LCD colour TV display and a tuner/
timer in a package measuring approximately Sin. in width,
2%in. in height and 8%in. in depth, the weight being
1-5kg. There’s a comprehensive range of input/output
sockets — for video in and out, audio in and out, camera
and external speaker. Playing time is 90 minutes in the SP
mode and a maximum of three hours in the LP mode. The
TV screen has a diagonal measurement of 3in. and has
92,160 pixels, driven by a thin-film transistor active ma-
trix. Consumption is 7-1W at 6V and the Walkman comes
with a battery pack, an a.c. power adaptor and a lithium
battery. There’s a built-in telescopic aerial and the timer
setting is for une event/24 hours. The aim is to give the
user a TV/VCR facility no matter where he is. For full
video capability there's a partnering camera, Model GV-
8E, that weighs just 455¢ with optical viewfinder and 400g
without. It has a three-position focus lens and micro-
phone. No price for this item has been announced.

To coincide with the UK launch of the Video Walkman
Sony has released a new package of prerecorded software
— over thirty movies ranging from recent feature films to
special items for children and music lovers. Some titles are
for rental only but most are available for purchase.

There are also two new camcorders, Models CCD-V88
and CCD-F335. The CCD-V88 is claimed to be the
world's smallest and lightest full-feature camcorder,
measuring approximately 12 X 4%4 x 4Y2in. and weighing
0-9kg. The CCD-F335 is a replacement for the CCD-
F330. It incorporates a number of extra features including
a high-speed shutter (up to 1/4,000sec.). The suggested
price is around £8(K).

BBC STEREO TV SOUND SERVICE

Regular BBC-1 and BBC-2 stereo TV sound transmis-
sions are to start in the autumn of 1991, using the BBC-
developed Nicam 728 digital stereo system. Test
transmissions from Crystal Palace started on July 18th
1986 and will continue, with programme sound originated
in mono or stereo on the digital sound channel. The
following main stations and many of their dependent
relays, covering 60-70 per cent of the population, will
carry stereo sound at the start of the service: Black Hill,
Crystal Palace, Emley Moor, Pontop Pike, Sutton
Coldfield, Wenvoe and Winter Hill.

SATELLITE TV AERIALS

Sir Clive Sinclair’s company Cambridge Computer Ltd.
showed the smallest aerial yet designed for reception from
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the Astra satellite at the recent Cable and Satellite
Exhibition. The new aerial is a 45cm square (approxi-
mately 17in.) device with a depth of 12-75cm. Deliveries
arc expected to start in the autumn.

The new aerial was being shown alongside Cambridge
Computer’s previously announced 60cm square aerial. Sir
Clive commented that ‘“‘the original 60cm aenal/receiver
design has performed significantly better than expected,
and for this reason the technology has been adapted to
produce a still smaller and shallower design. It's known to
work in the Midlands and the South, but until further tests
have been carried out people to the north of this region
are advised to use the 60cm aerial.”

There’s been a certain amount of speculation in the
press as to whether BSB’s Squarial will be available in
time for the launch of the service this autumn. What is not
in doubt is that the development programme is behind
schedule. It shouldn’t matter unduly since a conventional
dish can as well be used, but BSB has made an advertis-
ing/promotional feature out of the Squarial and there is
also the fact that planning regulations allow only one dish
of under 90cm to be installed within sight of neighbours.
That dish could be for Astra! With this in mind BSB has
been seeking a ruling from the Department of the
Environment that the Squarial is not a dish.

The Squarial was devised by John Collins who set up a
small company called Fortel to develop it. The story goes
that John Collins had seen a similar type of aerial in
military use — on fighter aircraft — and decided to adapt
the principle for domestic satellite TV reception. If, as we
suspect, the technology uses phased arrays of elements in
PCB form, it’s not one that is easy to apply to mass
production. BSB has now bought out the rights to the

13

The Sony Video Walkman Model GV-8E combines a full-
feature 8mm VCR, a colour LC display, a v.h.f/u.h.f. tuner
and a timer for cne programme in a 24-hour period.
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Squarial patents, for which Fortel had applied, and has
also acquired the marketing rights to the aerial in the
EBU region, Australia and New Zealand. It's understood
that Marconi Defence Systems and Dow Chemicals will
be producing aerials for BSB — Marconi’s will probably be
of the conventional dish variety.

Some concern has been expressed about the safety of
wall-mounted satellite TV dishes. The problem lies not so
much with the method of securing the dish but with the
strength of the material, e.g. masonry or brickwork, into
which wall plugs are inserted. To overcome this problem
Hydrajaws Ltd. (Unit 3, Tile Cross Trading Estate,
Birmingham B33 ONW) has introduced a fixings tester.
The self-contained tester consists of a hand-wheel
tensioner which transmits applied loadings through a
hydraulic cylinder that incorporates a maximum load
indication pointer for visual monitoring. A selection of
attachments enables a variety of fixing ends to be accom-
modated, including fired masonry nails. In operation the
tester can be used either to provide assurance that the
estimated loadings imposed by the dish and supporting
metalwork are within the strength provided by the fixings
and wall or alternatively a full pull-out test can be
imposed using a sample area of wall.

Advanced Satellite Installations Ltd. (137 Beehive
Lane, Ilford, Essex — 01 550 2256) is running regular dish
installation courses at Hornchurch, Essex. The company
has plans to start courses at other centres.

FERGUSON SERVICE DEPARTMENT MOVES

Ferguson’s Service department has moved to new pur-
pose-built premises at Enfield, completing a £2m project.
The new address is: Ferguson Limited, Service Division,
PO Box 1594, Crown Road, Enfield, Middlesex ENI
1DY. Telephone number is 01-804 7979, fax number 01-
443 1899 and telex number 264 905.

SATELLITE TV SCRAMBLING

Sky Television and The Disney Company have announced
that the design of the VideoCrypt (previously referred to
as Palcrypt) system to be used for their pay-TV services
has been completed and that tests via the Astra satellite
have been carried out successfully. As mentioned last
month a smart card system will be used to give subscribers
access to scrambled programmes. The smart cards will
initially be produced in France by Gemplus Card Inter-
national S.A., but a joint venture between Gemplus and
the News Group is being set up to produce the cards, at a
rate of over a million a month, at Livingston, Scotland.
Production will start during the first quarter of 1990 and
the facility will create over 100 jobs. Sky Television also
‘hopes to establish its subscriber management centre at
Livingston, creating a further 250 or more jobs. The
centre would contain the computer database of subscrib-
ers and smart card preparation facilities. An electronic
link between Livingston and Sky's studios at Isleworth,
West London would enable control of subscribers’ smart
cards to be exercised via the Astra satellite.

VideoCrypt decoders are already being produced by
Ferguson and Philips and it’s expected that further manu-
facturers will be licenced this summer to produce decoders
and/or integrated receiver-decoders. The Ferguson de-
coder was on display at the recent London trade shows. In
appearance it’s similar to a satellite tuner unit, with a slot
at one end to take the smart card. It’s expected to cost
around £80.
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Card payment will probably be based on two principles:
for a three-month period and/or for a number of “viewing
units”. Since the viewing units may not be used up at the
end of a three-month period they will be transferable to
the next card.

British Telecom’s cable and satellite TV division BT
Vision has completed successful trials of a MAC
encryption system. The system was developed in BT’s
research laboratories for pay-TV use.

TUNER DEVELOPMENTS

Philips Components has announced the availability of a
divide-by-two prescaler chip, type SAB8726, for use in
satellite TV tuners. The chip has a frequency range of 1-
2-6GHz and contains an amplifier, a divide-by-two section
and an output stage. It accepts a sinusoidal input from the
local oscillator and provides an output that drives a
frequency synthesis loop. The package is an 8-pin plastic
DIL (SOTY7) and the power requirement is typically

35mA at 5V.

Hitachi has introduced a gallium arsenide MESFET
chip, type HA21001MS, for TV/VCR tuner use. It con-
tains two local oscillators, a mixer and an i.f. amplifier.
Frequency coverage is 50-470MHz and 470-900MHz, with
separate oscillators and output pins for the v.h.f. and
u.h.f. bands. A logic-control input determines which input
signal is routed to the mixer section, which employs a
double balanced circuit.

ASTRA-2

Astra’s owner SES has agreed to buy a second satellite
which will be placed in the same orbital position as the
first one some time next year, doubling the number of
Astra channels to 32. The General Electric Astro type
satellite was originally built as a joint venture by GE and
Time, which owns the US Home Box Office pay-TV
channel.

HINARI'S UK CTV PRODUCTION

Hinari is setting up two production lines at the company’s

Cumbernauld plant near Glasgow to produce 14in. colour

TV sets, the aim being to make it less dependent on
imports. Initially most components will be imported and
the production capacity will be 120,000 sets a year. Efforts
will be made te obtain components from local sources.
Hinari claims to have 10 per cent of the 14in. CTV market
in the UK at present. The Cumbernauld plant was
originally intended for VCR production. This plan was
abandoned when it was discovered that the company’s
VCR imports would not be subject to anti-dumping
duties.

ONE-FOR-ALL RC UNIT

More TV remote control handsets are lost or damaged
through the antics of household pets or toddlers than for
any other reason. Replacement units can be difficult to
obtain and expensive. As few retailers hold stocks they
have to be ordered, which results in delays. Celtel’s One-
for-All unit provides the solution. It's capable of control-
ling virtually every wireless remote control product — cable
and off-air TV sets, CD players and a pair of VCRs - and
is easily programmed to perform entire sequences of
functions. There’s a facility for upgrading to control future
products and the unit can be used with such infra-red
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activated items as driveway gates, garage doors, security
systems, curtains, hi-fi equipment and so on. It comes
with an easy to use instruction book, a practical users’
guide, a function code appendix and a directory of
-manufacturers’ blink codes, ensuring universal brand ap-
plicability. The retail price is £79-95. A review of this
interesting device will appear in a future issue. It's avail-
able from Celtel at 18 Central Trading Estate, Staines,
Middlesex TW18 4XE.

VIDEO SCENE

The European Commission has accepted price undertak-
ings from four Far Eastern VCR manufacturers charged
with dumping and has imposed duties on a fifth. Samsung,
GoldStar, Daewood and Funai have agreed to raise their
EC prices while Orion has elected to pay a 13 per cent
duty instead. Either way EC consumers will be faced with
higher VCR prices. Last September the Commission set
provisional levies on the companies of between 11-5-29-2
per cent.

The British Videogram Association expects the UK
video business to be worth over £1-3bn this year.
Prerecorded tape rentals are expected to generate income
of £540m, sales of prerccorded tapes should exceed £200m
while sales of 45m blank cassettes should produce £135m.
The VCR market is put at £240m — 800,000 machines at
an average price of £300 each. The Association .expects
camcorder sales to increase to over 200,000.

A couple of interesting items of hardware have been

released recently. Panasonic’s Model NV-L28 VCR is
unusual in having the capability to play back NTSC VHS
tapes via a PAL TV receiver with perfect colour and, in
most cases, correct height. The suggested price of the
machine, which incorporates digital features such as pic-
ture-in-picture, is £450. Philips has announced the first
CD/CD-V player, Model CDV1835, designed to play the
CD-V *clip” discs. The machine handles 3in. and Sin.
discs but not the larger 8in. and 12in. discs. The suggested
price is around £350.

TDK has released what is claimed to be the first
national study of the blank audio and video tape market
in the UK. We'll summarise briefly the video aspects. In
1987 over 88 per cent of households possessed a colour
TV set while 52 per cent of homes had a VCR. This
suggests that there is still considerable potential for growth
- VCR ownership is expected to rise to around 57 per cent
of households in 1990. In 1984 VHS had 73 per cent of the
market, Betamax 25 per cent and the V2000 syster 2 per
cent. The figures for 1987 were 91 per cent for VHS, 7 per
cent for Betamax and one per cent each for 8mm and
VHS-C. Some 52-4m blank video cassettes were sold in
1987, with a value of £223m. This compares with £206m
spent on photographic film. Estimated blank cassette sales
in 1988 were put at 55m, with stiff competition reducing
the value to £194m. This makes an interesting comparison
with the BVA forecast for 1989 given above.

According to TDK’s consumer profile the market is
biased towards males in the 25-54 age group. Overall this
group owned 61 per cent of VCRs and bought 64 per cent
of blank tapes. The average household apparently owns
around 14 video tapes, spends about 3-5 hours per week
making recordings and about 4 hours a weck watching
them.

There appears to be a move towards the use of higher-
grade tape and four hour (E240) cassettes. Three and four
hour tapes accounted for 73 per cent and 6 per cent of the
market respectively in 1984, rising to 80 per cent and 16
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per cent in 1987. High-grade tapes account for 5 per cent
of the market at present. A breakdown of brand shares
shows that four brands account for 43 per cent of the
market and 46 per cent of market value. The *big four”,
with volume and value figures given in brackets, are
Scotch (18/19 per cent), Sony (9/10 per cent), BASF (9/9
per cent) and TDK (7/8 per cent).

HD-TV

American Telephone and Telegraph and Zenith Electron-
ics have announced plans to develop a compatible high-
definition TV system for use in NTSC countries. The
companies are to spend some $24m on the project, one
aim being to re-establish the US TV industry — Zenith is
the last US owned TV receiver manufacturer.

The start of regular experimental HD-TV transmissions
in Japan has been delayed by a couple of months due,
according to NHK, to a shortage of programme material.
Regular Hi-vision transmissions via satellite are due to
start next month to arcund eighty public sites. The full
service is expected to come into operation some time next
year. NHK proposes to add approximately £4 a month to
the TV licence fee to cover the cost of the service.

A WELCOME SPARES SERVICE

In last month’s leader we commented on the difficulty
individuals face in obtaining TV/VCR spares. We have
since heard from AGS Electronics of 49 Farringdon
Road, Plymouth, Devon PL4 9ER (0752 225 946) whose
aim is to provide a personal service for individual cus-
tomers whether in the trade or not. The company was
started fifteen years ago and is staffed by technically
minded engincers who are willing to offer advice and
spares for anything connected with audio/video equip-
ment. The firm also has a trade repair service. Compo-
nents can usually be supplied within 24 hours.

PAL ENCODERS FOR COMPUTER USE

Interactive Media Resources (8 North Street,
Wolverhampton, West Midlands WV1 IRD - 0902 25
444) has introduced a range of PAL encoders for use with
various popular computers. The Datavid series accepts an
RGB input (TTL level or linear depending on the com-
puter) and gives a near broadcast quality PAL composite
video output suitable for recording purposes or for feeding
into video mixers or monitors. The encoders incorporate
their own power supply and the recommended price is
£179-99 including VAT. There are models for use with
Atari ST, Commodore Amiga, Acorn Master and Ar-
chimedes computers.

IN BRIEF

Dates for the 1990 brown goods trade shows at London
hotels are April 22-25th . . . The Newport Amateur Radio
Society will be holding its second “grand surplus equip-
ment and junk sale” at Brynglas House, Newport on
Sunday July 2nd, from 11 a.m. to 4 p.m... Maplin
Electronics (PO Box 3, Rayleigh, Essex SS6 8LR — 0702
554 161) has introduced two crimping tools, one for
coaxial cables and the other for heavy duty work, at
£24.95 each including VAT. Dies for RG58 and RG59
cables arc provided with the coaxial tool. You simply
place the connector to be crimped in the appropriate die
in the jaws and squeeze the handles together until the tool
reopens. A ratchet with override latch prevents the tool
opening until the crimp is complete.
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Camcorder Servicing

Part 4: Solid-state Image Sensors

Last month we described the techniques used to produce a
composite colour signal in a camera cmploying a single
tube of the Saticon type. Most video cameras and
camcorders use solid-state image sensing instcad. The rate
of progress is such that there have already been various
types of solid-state image sensor. Most of them use CCD
(charge-coupled device) technology. The basis of all solid-
state image scnsors however is an array of photosensors
cach of which generates, during the S0Hz ficld period, a
charge proportional to the light that falls on it. The
advantages of the solid-state image scnsor are compact-
ness, low power consumption, resistance to burn-in ef-
fects, and long hfe without ageing. There is no heater
element of course, and no adjustments are required for
installation, temperature variation, ageing or use.

CCD Image Sensors

Solid-state image sensors vary in the way in which the
charges built up during each ficld are read out of the
device as a sequential video signal. With CCD technology,
CCD shift registers arce used to extract the signal. The idea
is depicted in Fig. 1. During the field flyback period the
charges built up on the photosensitive section of the
device — the array of photosensors — are rapidly trans-
ferred to the CCD shift-register section. This consists of a
series of vertical shift registers that feed a horizontal shift
register, shown at the bottom. Clock pulses applied to the
vertical shift register elements move the charges down into
the horizontal shift register, which is clocked at a faster
ratc to provide the scquential output consisting of the
charge packets originally gencrated by the photosensitive
clements. Clocking consists of applying higher voltage
pulses to adjacent clements to move the charges along the
shift register. Once per video line the horizontal shift
register receives a fresh set of charges which are then
clocked out to provide the next line of the picture. The
vertical shift registers are clocked at line rate so that the
charges move down line by line. Thus at the end of the
field the vertical shift registers are empty, ready to receive
the next set of charges from the photosensors.

There are two main types of CCD solid-state image
sensor, referred to as the frame- and line-transfer types.
With the frame-transfer type the wvertical CCD  shift
registers arc situated beneath the photosensors. In the
line-transfer type the shift registers are arranged alongside
the photosensors.  Although frame transfer is fine for
monochrome displays it is not suitable for colour. The
advantage of the line-transfer arrangement lics in the
morc efficient charge transfer from the photosensors to
the shift registers. The method of clocking out the signal is
the same for both types of CCD image sensor.

The line-transfer CCD image sensor is the type gen-
erally used for colour portable cameras and camcorders
and has itself undergone considerable development during
its comparatively short production lifc. One of the first
image sensors of this type consisted of a large-scale
integrated circuit with over 250,000 picture clements
(pixels). more than 450 shift registers and the pulse
control circuitry required all on a 7mm square substrate.
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Basic details are shown in Fig. 2. The photocell array has
454 horizontal by 582 vertical elements, that is 582 rows
which form the TV lines and 454 pixels per line. Only part
of the array is used, consisting of 575 lines by 418 pixels.
The part not used is held at lack level for clamping
purposes. A later version offers higher definition with 725
pixels per line, 668 of which are active, giving a total
active array of 384,100 pixcls. It also has an extra memory
section at the bottom for high-speed shutter use.

The scene being recorded is inverted by the camera’s
lens. Thus when it reaches the surface of the CCD it's a
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Fig. 2: Basic details of an early type of line-transfer CCD
image sensor. The active imaging section, with 418 col-
umns and 575 rows (lines), has a diagonal dimension of
half an inch.

Object Lens Image sensor TV display
q ethod of read
D193 Image inverted out inverts image

Fig. 3: The lens produces an upside-down mirror image at
the surface of the image sensor. As the image sensor reads
the information from the bottom right to the top left it
provides correction for the effect of the lens.
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mirror image which is upside down - see Fig. 3. It’s
necessary to bear this in mind in order to understand how
the imager reads out the signal.

With a TV screen the scanning of the raster starts at the
top left-hand corner and ends at the bottom right hand
corner, the beam scanning from left to right. With a CCD
image sensor the start of the picture is at the lower right
hand corner, finishing at the top left-hand corner (the last
pixel to be read out). This is because the horizontal shift
register is at the bottom, benecath the vertical shift regis-
ters, so that the first pixel to be read out is the one at the
bottom right-hand corner.

As shown in Fig. 2 the photosensitive elements
(photodiodes) are mounted in columns adjacent to the
vertical shift registers. Transfer of the charges from the
photodiodes to the vertical shift registers is via MOS
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transistars. There’s a MOS switching transistor for each
photodiode, transfer gating (TG) pulses being used to
switch the MOS transistors on briefly during the field
flyback period. Driving alternate MOS transistors in each
column with a different TG pulse in each field enables the
control programme to aliocate alternate rows to odd and
even fields and to determine the colour signals for
matrixing.

With the high-definiticn image sensor mentioned some
668 charges are read out per line. As the active line period
is S2usec the stepping frequency is around 13MHz. The
charges read out of the horizontal shift register are
converted to an analogue video signal voltage by means of
a sample-and-hold circuit.

MOS image Sensors

In the alternative MOS type of image sensor shift
registers are not used. Instead each pixel is individually
addressed once per field by using a matrix switching
system. Fig. 4 shows the basic idea. The vertical read-out
pulse generator selects lines sequentially, the horizontal
read-out pulse generatcr then connecting each pixel in
turn to the common output line. The advantage of
individual pixel access will become obvious when we
consider colour and also high-speed shutter use.

Colour System

A complex colour system is used with solid-state image
sensors. The colour filter associated with the photodiode
array has magenta, cyan, green and yellow sections as
shown in Fig. 5. Note tke way in which the pattern occurs
on successive rows — from the top M, G M, G etc.

TS. 2008 8-Way U.H.F. Distribution Amplifier

Price

£19.95 cach + Carriage & VAT (Total £24.68)
10+ E£17.22 + Carriage & VAT
20+ £15.84 + Carriage & VAT

Frequency: 470 - 860 MHz

Minimum Gain per outlet: 2dB
Mains: 240V A.C.

Specification:

T.5. 2004 4-Way U.H.F. Distribution Amplifier
Price
£14.95 each + Carriage & VAT (Total £18.93)
10+ £13.23 + Carriage & VAT
20+ £12.17 + Carriage & VAT

Frequency: 470 - 860 MHz
Minimum Gain per outlet: 2dB
Mains: 240V A.C.

Specification:

TAYLOR BROS. (OLDHAM) LIMITED
| VISA Bisley Street Works, Lee Street,
|_ Oldham, Lancs., England. OL8 1EE

Telephone: 061-652 3221
Fax: 061-626 1736
Telex: 8569911 Taylor G
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followed by C, Y, C, Y etc. then G, M, G, M etc. and
next back to C, Y, C, Y etc. The first part of the signal
processing takes place within the image sensor. Each row
of pixels is used twice, once in each field, as shown at the
bottom of Fig. 5. Successive rows are added within the
sensor. Thus in field 1 rows A and B are added to give
line In and rows C and D are added to give line In + 1.
In field 2 rows B and C are added to give line 2n and so
on. This is done by using the alternate row TG pulse
switching previously mentioned. Say that transfer pulse
TG1 has moved row B into the vertical shift registers (also
row D etc.). The next vertical shift register clock pulse

moves row B down the registers so that it is adjacent to.

the row A photodiodes. Transfer pulse TG2 then transfers

row A into the registers so that rows A and B are

superimposed. The output on line 1n will thus be
G+C, M+Y,G+C. M+ Y etc.

The following line In + 1 will consist of
M+C,G+Y . M+C,. G+ Y etc.

Note that the M and G pixel sequence differs in rows A

and C. Thus the pattern shown in Fig. 6 is set up.

In another type of image sensor a slightly different
technique is used. Say row A has just been transferred to
the wvertical shift registers (also row C ctc.). The shift
register is then “backspaced” so that row A is alongside
row B. The second transfer pulse then moves row B into
the shift registers to provide the addition. The net effect is
exactly the same as before.

With the MOS image sensor where the pixels can be
addressed individually or together it's simple enough to
program the vertical read-out pulse generator to address
pairs of rows to get the same effect.

What we have said so far overlooks the fact that the
filters act by blocking light, i.e. the magenta filter section
blocks green light, allowing red and blue to pass, cyan
blocks red allowing blue and green to pass, yellow blocks
blue allowing red and green to pass while green blocks red
and blue allowing just green to pass. Thus M = R + B, C
=B+ G,Y =R + Gand G = G. In consequence our
lines In and In + 1 give

G+ B+ G),(R+B)+ (R + G)ecte.
and (R + B) + (B + G), G + (R + G) etc. respectively.
Simplifying, in line In we have
2G + B,2R + B + G etc.
while in line in + 1 we have
2B+ G + R,2G + Retc.

There is no need to spell out in fine detail the rest of the
process, which is carricd out in the camera’s signal
processing department. The principle is similar to that
outlined for the Saticon tube camera last month. Use of
filtering, addition networks and a one-line delay line sorts
out the signals to produce the components of a conven-
tional composite colour signal, i.e. full-bandwidth [u-
minance (Y = G + B + R) plus the narrow-bandwidth R
— Y and B — Y colour-difference signals. The processes
are shown in block diagram form in Figs. 7-9.

Circuit Arrangements

As with the Saticon tube, the output obtained from the
image sensor consists of a luminance signal plus a high-
frequency carrier containing the chroma information. The
filtering shown in Fig. 7 provides separate full-bandwidth
luminance (YH), narrow-bandwidth luminance (YL) and,
from the bandpass filter, the chroma carrier. In the
chroma signal path detection is followed by a low-pass
filter whose output consists of 2R — G and 2B ~ G. By
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Colour filter overlying photodiodes D195
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Fig. 5: Arrangement of the colour filter.

Line n G+CIM+Y|G+C|M+Y

Line In+1 (M+C|G+Y|M+C|G+Y

Fig. 6 (left): Colour pattern
set up by the processing
--- in the image sensor.

Line In+2 [G+C [M+Y|G+C |M+Y

Line In+3 [M+C|G+Y[M+C|G+Y

i i I : i 0788

LPF YH

™ 3.2MHz -

CCD Sample YL
image and AGC OLB’I;’:!
sensor hcld z

YLLG

* Chroma Alternate A\!ezrslaztg

BPF [carrier | LPF 2R-G/2B-G
4-02MHz et 0-8MHz +
Clock
Tpulses 3LV}

Fig. 7: Filtering system used to separate the luminance and
colour components of the complex output signal produced
by the image sensor.

LPF YH
5-1MHz

Correlated
double sampling

cco vL
image cDS —» AecW SH1 v +
sensor

TSample TSample

pulse 1 pulse 2
Alternate
LPF | |—L\ 28/2R

> SH2 MHz

TSample

D198 pulse 3

Fig. 8: Sampling system used instead of simple filters in the
later high-resolution system.

adding YL (~G) we get 2R/2B outputs, i.e. 2R on one
line and 2B on the next.

Instead of the low-pass and bandwidth filters the later
high-resolution system employs sampling to separate the
low-frequency luminance and the chroma signals — see
Fig. 8. The sampling frequency is around 16MHz. In a
given line n sample-and-hold circuit SH1 will sample only
the M + Y pixel output while sample-and-hold circuit SH2
samples only G + C. This gives rise to the following
outputs: 2R + G + B and 2G + B. On the following line
we get 2B + G + R and 2G + R. These outputs are
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Fig. 9: Block diagram of the circuitry used to produce Y plus simultaneous colour-difference signals.

applied to add and subtract circuits which produce YL
and, on alternate lines, 2R/2B as in the previous example.

The line-sequential R and B signals must next be
converted to simultaneous R — Y and B — Y colour-
difference signals. This is where the one-line delay line
comes in. Fig. 9 shows the arrangement used. The two
luminance signals are passed through individual gamma
correctors to ensure linear light input/output voltage char-
acteristics. Horizontal and vertical edge correction is then
applied to the full-bandwidth luminance signal to crispen
the picture. The 2R/2B information is fed to two separate
paths each incorporating gain-controlled amplifiers for
white balance and gamma correction. Subtract circuits
then introduce the low-frequency Y signal, resulting in
line-sequential colour-difference outputs (R —~ Y/B — Y).
Use of a delay line and half line-frequency switches SW1

and SW2 finally provides simultanecous R — Yand B - Y
inputs for the colour encoder. A point to note when
servicing is that the two 2R/2B channels are designated
the red and blue channels respectively, which could be
confusing.

Our account of the colour signal processing in this
article has been somewhat simplified to make it more
readily understandable on first acquaintance. Those who
would like to follow through a more detailed account may
refer to pages 178-183 of the present (third) edition of my
book “Videocassette Recorders — a servicing guide”,
published by Heinemann Professional Publishing at £20.
Another point to note is that a four-phase clock pulse
drive system is used for the vertical shift registers in CCD-
type solid-state image sensors. Again you will find more
on this in the book.

The Party’s Over — Well Almost

It’s time to call it a day. Not only the song goes like that.
We don’t get any younger and the health problems are
very persistent. As far as the business is concerned the
party is over and we have to pick up the pieces and pay
our debts, if we can. Us careful ones haven’t got much to
worry about but [ know that there are a lot who have.
Some years back I wrote about my Grandad. He was the
skipper of a ferry boat and it was only when he bumped
into Tilbury landing stage that it came out he couldn’t see.
After that my mum had to go across the road to get his
pint of beer. The last act was on for him then, and it
seems like only yesterday. Some sixty years ago I think. If
anyone wants to look up the issue where | wrote up the
story it was in October 1979. Yes the party is finally over
as far as this shop is concerned. We're moving out soon,
into a small bungalow not too far away. So we’ll get a bit
of a rest, but I'll still do my bit of writing to keep in touch
with you.

More Sets

In the meantime the sets keep coming in.
Take the Philips CTX-E for example. The note said
“no go”. So I immediately dived for the switch-mode
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power supply. The BUX84 chopper transistor was open-
circuit. I replaced it and plugged the set into the mains
again, having left it switched on. Nothing happened. |
checked around the BUX84 and found that it wasn’t being
driven. So I checked through the circuit but couldn’t find
anything wrong. When the owner came for it [ had to tell
her that I hadn’t been able to find the fault. She left with
the set and it was only later that I realized it had been a
remote control model without the remote control unit. |
hadn't done anything other than plug it into the mains.
What kind of fool am I”

To show you what kind of fool, I've been looking
through past issues of the magazine to try to refresh my
failing memory. What about this? In the March 1982 issue
I was rabbiting on about the weather and mentioned
about my friend Ridley coming in. “If we keep burning
fossil fuels at this rate Leslie, the greenhouse effect will
become so serious we’ll all be dying of heat.”

Ridley was a solicitor, and that was back in 1982. How
did he know then?

Well, that’s all I can think of at the moment. People
keep calling in to look around the shop and the accom-
modation upstairs. If we didn’t own the joint the party
would probably have been over some time back.
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Grundig’s Satellite TV System

When I unpacked it my first impression of the Grundig
STR20 satellite TV receiver was of its smallness and
neatness. It’s of midi system size, being 320mm wide and
70mm high on its little feet. The depth is about 290mm
including the connectors that stick out.

On the front panel there are channel change up and
down pushbuttons, an on/off switch, the channel display
and remote control receiver. The tuning and setting
controls are behind a panel that’s almost hidden. Within
this panel there are the usual Grundig P and C type
buttons. P is for programme: there are 49 of these
buttons, each one of which can be programmed for the
appropriate channel parameters. C is the channel number,
from 00 (954MHz) to 99 (1,746MHz). This means that
with a 10GHz LNB the satellite frequency coverage is
10-954-11-746GHz, which is adequate for Astra’s inten-
tion to provide up to 48 channels in the future.

The channel parameters just mentioned are f.m. de-
viation, i.f. bandwidth, fine tuning, audio carrier fre-
quency and de-emphasis. Deviation can be set for 25MHz
or 16MHz - for Astra it’s 25MHz. I.F. bandwidth is
specified as wide (24MHz) or narrow (16MHz): if the
signal is good you use the wide bandwidth; if the signal is
not so good and spots are evident narrowing the
bandwidth can sometimes reduce the sparklies. Audio
detection is by means of a phase-locked loop, the cov-
erage being 6-5-6-65MHz with 62usec de-emphasis, 6-5-
6:65MHz with the J17 de-emphasis characteristic or
5-8MHz with J17 de-emphasis. Although the de-emphasis
with Astra is 50usec the sound is quite acceptable with
62usec de-emphasis. All the above characteristics, includ-
ing polarisation, can be stored in the non-volatile mem-
ory. Full remote control is available for channel selection,
and there’s a special AV selector switch.

There are two inputs at the rear to provide for twin-dish
working without the need for motorised dish drive. A

Grundig’s distinctive offset dish. With an offset dish the
feedhorn has a flare instead of scalar rings at the input.
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four-way logic system enables the input from either LNB
to be selected. with horizontal or vertical polarisation in
each case.

Outputs

U.H.F. and baseband outputs are provided. The output
from the r.f. modulator can be tuned over the range of
channels 24-40. This gives a wide scope for avoidance of
any patterning that could arise due to beats with the r.f.
modulator in an adjacent VCR. Video plus an audio
output that can be preset are available from either a scart
connector or a 6-pin DIN socket. Both carry an AV
switching voltage, the scart connector at pin 8 and the
DIN socket at pin 1. If the TV set has provision for these
inputs, AV switching occurs when the satellite receiver is
powered. With some sets the presence of the switching
voltage will enforce the AV mode. The situation could
thus occur that the satellite TV programme is being taped
and the set won’t switch to u.h.f. reception. To avoid this
a button on the remote control handset can be used to
inhibit the AV switching voltage. A baseband output is
also provided for connection to a de-scrambler or MAC
decoder.

Installation

DIY installation is not advisable as it must be done to
the manufacturer’s specifications regarding accuracy and
safety along with lightning or electrostatic protection.

The dish arrives as a flat pack and can be assembled on
site. It's very light, consisting of a metal screen sand-
wiched between PVC to give a corrosion free life. Once
assembled correctly the elevation is preset then apart from
azimuth adjustment and setting it close to a wall very little
fine adjustment remains to be done. This fine adjustment
is made easy by using the polariser rotator feed wire to
send an a.g.c. output up to the dish. A cheap meter with a
2V range to cover the a.g.c. voltage is all that’s required
for final alignment — no expensive test gear is called for.

The receiver comes pretuned to six satellite channels.
These settings can be over-written at a later date. Pro-
gramme number one is set to Astra Vertical (Sky Chan-
nel), which means that you just switch on and line up.
Once the dish is aligned in the vertical plane the polariser
rotator wire can be reconnected to the 0/12V output at the
receiver and the rotator input at the dish. In practice you
might find it easier to use a separate cheap twin cable to
the test meter, as the rotator input connector and r.f.
cable are internal to the LNB support for weather
protection.

The Head End

The LNB is a high-specification type with a magnetic
polariser that doesn’t introduce any significant attenu-
ation. The high signal-to-noise ratio gives a high rain
margin for clear pictures in the grotty English weather.
The polarotor and feed horn are a single assembly which
is secured to the LNB by means of four screws and an O
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The Grundig STR20 satellite TV tuner unit.

ring. The whole assembly is secured to the support strut
by means of a plastic clamp and earthing strip. Sensitivity
is aided by the 0-62m offset dish with its 3° capture range —
this is the cquivalent of an 0-75m round dish with prime-
focus LNB. Use of an offset dish has other advantages:
the snow slides off it more easily and it can have a flat
profile when wall mounted.

On Test

Before the start of the Astra transmissions | had a
certain amount of fun receiving the transmissions from
other satellites such as ECSI-F4. Although therc was
some noise the programmes were watchable, which is
quite a feat with such a small dish. When Astra kicked off
I compared the results with those obtained from three
other receivers — one the earlicr Grundig STR200 — and a
much larger dish. Comparison between the small offset
dish with about 10m of cable and a large 1-5m dish with
30m of cable showed that there was no degradation with
any of the receivers. The small Grundig offset dish
performed a treat despite being lashed to a wooden bench
and subjected to very high winds, also chickens through
which satellite signals do not pass when they are roosting
on the LNB support . . .

The only criticism I have relates to the video outputs. |
would have preferred the scart and 6-pin DIN sockets to
have had separate drives instead of being just coupled
together. This would have allowed for direct connection
to the VCR and TV set together, but it doesn’t prohibit
other combinations and the cost would have been greater.
Well, you can’t have everything.

A recciver with an in-built sterco decoder, Model
STR22, is to be introduced shortly.

The family has been very happy with the results ob-
tained — BBC and ITV never got a look in. Even on our
Cinema 9050 with 45in. screen visitors all remarked on the
super picture quality with live transmissions. This was so
even in foul weather conditions — and boy did we get
some, high winds and heavy rainfall. Such conditions
degraded reception only slightly, with the odd few
sparklics and crackles during the worst periods of rain.
Maybe Mr. Sugar was right when he said who needs
MAC? I don’t, and when scrambling starts in the autumn
we’'ll see how sccure it is or whether “digital video
equalisers™ start to appear in Exchange and Mart . . .

The Public

I’m not convinced however that the great British public
will be prepared to pay £12 a month - that’s £144 a year -
for the two scrambiled Sky channcels, then perhaps more
for other scrambled services. Also once a houschold has
one type of descrambler there will probably be reluctance
to get a second one, with the result that each subsequent
broadcaster using scrambling will have successfully fewer
viewers. We shall have to sec.
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TV Fault Finding

Philips CP110 Chassis

This set was dead apart from the fact that the fuse hadn’t
blown and there was 300V at the collector of the BUT11
chopper transistor. A scope check at the base of this
transistor showed that the control chip was providing drive
for a split second, but of too large amplitude. The BUTI11
was found to be open-circuit base to emitter. P.B.

Sony KV2062/2066

High-value resistors have always been a problem in TV
sets, especially after several years’ service. For no power,
failure to come out of standby or intermittent operation of
the on-off switch in sets using the XE-3 chassis check
R632 (2:2MQ) in the power supply section of panel
A. E.T.

Rediffusion 365138 (SP2 Chassis)

No colour with “twitchy” line lock over the top quarter of
the raster is caused by a high-resistance connection at pin
3 of the line output transformer. R.B.

Rediffusion Mk 1 Chassis

Many of these excellent sets are still in use. Unfortunately
the thermal trips fitted are becoming very “touchy”,
tripping off at the slightest hint of trouble. Some have
simply given up. Linking out the trip is all very well but
can have unfortunate consequences — molten plastic from
the tripler dropping on to the carpet. The correct course
of action — the modification used by Rediffusion — is to
link out the trip and insert a fusible 18Q) resistor in the h.t.
line. Details are shown in Fig. 1. Mount the fusible
resistor on a tagstrip bolted to the screw that holds the
strap for the L.t. smoothing capacitors. In this position it
can be easily scen and resoldered and is away from
combustible material. Note that with the rare 20in. ver-
sion of the chassis, which is physically quite different
though electrically identical in most respects, block elec-
trotytic C603/4/5 is mounted on the main frame. In these
sets the fusible resistor should be mounted on choke

FS601 Tgs(ga?l Red/yellow lead Red/yellow lead
I
o—@@mc i
| |
— [ >~
Mains " [
AC [ S I

o [y\:l'—fo——(o—-c/o-—

N ~ Green/black
Green/black tead lead
to line output stage

(a) {b)

Add 18a fusible—_

Red/grey
leads

Add 18 fusible Red/grey lead

off L601

Violet
lead

R603 LEOY €604
Yellow tag EL 5

,l id)

Fig. 1: The original thermal trip arrangement used in the
Rediffusion Mk. 1 chassis is shown at (a). Modifications to
make it unnecessary are shown at (b) and (c). The 20in.
model is somewhat different — see (d) for modifications.
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Reports from Philip Blundell, Eng. Tech.,
Eugene Trundle, lan Bowden, Roger Burchett,
Nick Beer, George Lithgow, Paul Hardy and
Brian Renforth

L601, the red/grey lead being moved to the other end of
the fusible resistor. Drill a hole in the plastic mounting for
the choke’s end tags and bolt on an extra tag for the new
connections. The circuit is then as shown in Fig. 1(d). R.B.

Decca 80 Series Chassis

A small-screen set fitted with this excellent chassis came in
recently with the fault loss of line sync. The obvious thing
to do was to change the TDA920 sync/tine generator chip
but this didn’t improve matters. After much checking on
the timebase panel we eventually moved to the i.f. panel
and replaced the TCA270 demodulator chip. This gave us
a steady picture — the faulty chip had produced a messed
up video signal and passed this on to the TBA920. The
picture was spoilt by flyback lines however. There ap-
peared to be text information on the top six of these lines.
They were eventually cleared by replacing C333 (1uF,
63V) on the timebase panel. This capacitor couples the
field blanking pulses to the decoder. G.L.

Ferguson TX9 Chassis (1044 Series)

This sct would lose the sound and raster very intcrmit-
tently, due to loss of the 18V and 12V supplies. Another
engineer had replaced the sound and 12V regulator chips
and put the set on soak test, but after several days the
tault returned, this time permancntly. Checks in the
power supply circuitry led us to a dry-joint/poor connec-
tion at one end of L.103 which is in the feed to the 18V
supply rectifier D70. The joint didn’t look dry, but there
was no continuity between the winding on the chopper
transformer and the rectifier. We removed the coil,
cleaned off both connections and refitted it. I.B.

Ferguson TX9 Chassis (1040 Series)

There were two problems with this set. First at switch on
there was a burst of sound then the 1-6AT mains fuse
blew. This was due to the “efficiency diode™ D77
(IN4007) in the power supply being short-circuit. When
this had been replaced we found the second fault, lack of
contrast. The contrast control had an effect over only the
first eighth of its movement from minimum, any higher
setting making no difference. This suggested a fault in the
beam limiter circuit, which operates via the contrast and
brightness controls. When we checked the beam sensing
network we discovered that R262 (18k{}) was open-
circuit. L.B.

Sony KV27XRTU

This six-month old set didn’t look very well. The tale
started when a ficld engineer called with a job card that
read “excessive red”. He had been confident of being able
to cure that, but when he ecxamined the set there were in
fact severe convergence errors. He adjusted the HSTAT
control to improve the convergence in the central area of
the screen and then found that the dynamic convergence
controls had little or no effect. So the set came back to the
workshop.

With the set on the bench I found that the errors were
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cqual at cither side of the screen and that perfect conver-
gence could be obtained at the centre using the HSAT
control. A scope check then showed that the drive to the
dynamic convergence coils was severely distorted, with
tremendous harmonics (see Fig. 2). The collector voltage
of the HAMP driver transistor Q1504 was finally found to
be high at 32-7V as it had a 13-5Q leak from base to
emitter. Faults in the convergence section of these Sony
sets are rare, so this was an interesting one of us.  N.B.

Sanyo CTP5103

The fault with this set was EW bowing out. In these sets
the fault is usually caused by C451 (330uF) but another
engineer had already tried replacing this and most of the
obvious things. After a lot of checking I found that C455
(330nF) and C456 (180nF) were open-circuit. N.B.

Grundig 6415

Intermittent loss of sync was traced to the TMS3755 chip
in the “abstimm baustein™ control module. N.B.

Sony KV2090/2092/2096

A weakness with these sets seems to be dry-joints on the
high-wattage resistors on stand-off pillars. Sony recom-
mend resoldering with RS high-melt solder and checking
for this whenever you see one of these sets. N.B.

Panasonic TC800G

There was no field scan and during a check around I
noticed that the centre of the field hold control was
missing. As it was accessible through the cabinet I as-
sumed that someone had used too large a screwdriver to
adjust it. A replaccment made no difference however. 1
eventually found that C407 (3-3uF, 16V tantalum) read
82Q1. Replacing this restored the field scan. On examina-
tion the capacitor was seen to have a pinprick black burn
mark on its top. N.B.

Hitachi CPT1474

There was very, very intermittent loss of sound, the fault
being sensitive to movement of the board around the
audio output area. Everything here was soldered but this
was no good. Use of a scope then showed loss of signal
from the output transformer, the input being o.k. The
problem wasn’t dry-joints on the leadout wires but an
open-circuit secondary winding inside the housing. A new
transformer puts an end to the trouble. J.R.A.

Thorn 1400 Chassis

The modifications to alleviate vision buzz with these sets
are well known. They don't always rectify the problem
however. What next? Simply adjust the i.f. output coil in
the u.h.f. tuner with a buzzy signal (pages from Ceefax

o

Fig. 2: Faulty (a) and correct (b) convergence coil drive
waveforms, Sony Model KV27XRTU.
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are idecal'). One or two turns will remove the buzz without
affecting the picture quality. Doing this with an unmodi-
fied set completely cleared the trouble. B.R.

Sony KV1810 (Mk | and )

A fault that’s becoming quite common in these elderly
sets is failure of C520 (10ukF, 16V reversible electrolytic)
in the ficld output stage. The symptoms are slight ficld
non-linearity which can be corrected by means of the
linearity control. The give-away is that with the vertical
bias control set correctly there’s only about -1V across
the base and emitter of €)504 and slight crossover distor-
tion which is not noticeable without a signal. Two 22uF
capacitors  connected back-to-back will provide a
cure. P.H.

Fidelity ZX3000 Chassis

The line output transformer in one of these sets was arcing
from near the c.h.t. outlet to the adjacent support
bracket. Judicious use of silicone rubber sealant put an
end to the arcing. P.H.

Sony KV1820 and KV2000

Intermittent failure of the line output GCS in these sets
can be caused by the diode in this device's gate circuit.
This diode is either D80S or D808 depending on chassis
and goes open-circuit when hot. Sometimes the power
supply will protect the GCS but more often than not the
GCS fails.

When working on these sets it’s worth referring to
David Botto's excellent articles in the August and
September 1984 issues. Note also that three different
chassis (SCC-99A-A, SCC-132A-A and SCC-132A-B)
were used in Model KV2000 and two different chassis
(SCC-115A-A and SCC-132B-B) in Model KV1820. P.H.

Fidelity F14 (ZX400C Chassis)

If it’s not possible to store channels or there’s a problem
with the tuning, check the following: R514 should be
2-7kQ (old value 1-8k€}); R315-9 inclusive should all be
18k} (R319 was 1-5k(1); ZD1 (TAAS550) may be faulty;
an 0-1pF capacitor (C303 in later versions) should be
connected in parallel with ZD1 on the print side of the
panel; finally add a 100Q resistor and a 10uF, 50V
clectrolytic in parallel with ZD1 (negative terminal of the
electrolytic to chassis). Check for a 25V squarewave at pin
2 of 1C201; if this is absent IC201, TR304 or TR305 could
be faulty. P.H.

Panasonic TC2203 (U1 Chassis)

The problem with this set was intermittent colour. Much
time was wasted on the decoder before we finally proved
that the customer colour control was intermittent in-
ternally. Now the rub! Panasonic no longer supply this
part. Eventually a Ferguson slider was pressed into service
after slight modification.

I find that this problem of parts is getting worse and
worse. Sets are becoming more reliable but at the same
time the provision of spares is in some cases getting more
difficult. Unfortunately it’s not the manufacturers but us
in the servicing profession who have to tell Joe Public that
spares for their 8-9 year old tellys (younger in some cases)
arc no longer available. What do other readers think? P.H.
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Op Amp Signal Tracer Unit

The sound sections of TV sets and VCRs can present
some awkward problems, especially when the fault is
intermittent. You suspect various components and replace
them only to find that the fault persists. The best solution
is to use a signal tracer to check through the circuitry
involved. It's an invaluable aid in speeding up the fault-
finding process. As a result your profits will be boosted
and you'll be saved from a great deal of tension and
frustration.

The signal tracer described in this article has been
designed for fast fault location in the sound sections of
modern solid-state TV sets and VCRs. It’s also handy for
making quick checks in other sections of the circuitry.
There are two test probes, one for r.f. and the other for
a.f. signals. They are used to follow the signal path
through the circuitry stage by stage, starting if necessary at
the tuner. Provided the signal path has not been inter-
rupted the signal will be heard at each successive test
point. This signal tracing procedure gives you the feeling
of being able to “ride around the circuitry”, enabling you
to establish quickly the exact point where the sound ceases
or becomes distorted.

Design Evolution

Fig. 1 shows a typical valve signal tracer of the type that
was extensively used in the fifties and sixties for servicing
radio receivers and 405-linc TV sets. Some of these tracers
are still to be found in workshops — they can be readily
used for trouble-shooting in transistor radios and audio
amplifiers. The circuit is basically a high-gain, two-stage
audio amplifier. For audio signal tracing a screened lead
with a probe and earth clip plugged into the a.f. input
jack. For signal tracing in the r.f. and i.f. stages an r.f.
probe with a flexible screened connecting lead plugged
into a four-pin socket on the tracer’s front panel. This was
a fairly hefty probe containing a triode valve — typically a
6C5 — which operated as a leaky-grid detector. The
complete instrument occupied considerable bench space
and, with its mains transformer, was fairly heavy. Modern
solid-state equipment calls for an improved design.

Since bench space is generally limited the tracer fea-
tured in this article has been designed for compactness. It
measures only 7-54 X 2-9 x 6-8%in. Being battery oper-
ated it can be carried around easily for field servicing or
moved around the workshop. Mains operation would

4-pin socket 500k

Fig. 1: Typical valve type signal tracer circuit — mains power
supply omitted.
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increase the size, weight and cost considerably. [t would
also cause problems when testing certain types of cir-
cuitry. Front panel LEDs have been included to give an
indication so that the tracer will not be left switched on
when not in use.

The new tracer is far more sensitive than the old valve
type was. It has also been designed so that the probes
cause the minimum circuit disturbance.

Circuit Description

Fig. 2 shows the new signal tracer circuit — the circuit of
the r.f. probe is shown separately. Because of their high
gain and excellent linearity, operational amplifiers are
used for the two amplifying stages IC1 and 1C2. The use
of two operational amplifiers provides very high gain,
enabling the tracer to respond to extremely low-level
signals.

The 1.M386 operational amplifier IC2 functions as a
high-gain audio amplifier with an output of almost 0-4W.
Its output, at pin 5, drives the speaker via C6 and the
switched contacts of jack socket J3. An external speaker,
oscilloscope or meter can be plugged into J3, switching off
the tracer’s internal speaker. The jack plug of the audio
signal tracer probe is connected to J2 which feeds the
signal via C4 and gain control VC2 to the non-inverting
input of IC2. Being intended for audio amplifier use, the
LM386 has d.c. feedback within the chip; external
feedback can be applied via pins 1 and 8.

The 1LM386 provides high sensitivity on its own. With
very low signal voltages however the 741 operational
amplifier IC1 can be used to provide additional gain. The

Components list

IC1 741 VCl 100k hin.

IC2 LM386 VC2 10k log.

D1, 2 OA%) VRI1, 2 10k flat-mounting presets
R1 1kQ Cl 3-3uF 250V electrolytic
R2 4.7k} 2 100pF mica

R3 1k C3 10uF 50V electrolytic
R4 1kQ C4 10uF 63V electrolytic
RS 100kQ CS 10uF 25V electrolytic
R6 IMQ C6 100uF 50V electrolytic
R7 47k€} 7 22uF 50V electrolytic
All VaW C8,9  220pF ceramic tubular

J1 Stereo jack socket, 3-5Smm open-circuit type, e.g. Tandy

274-249A

J2, 3 Miniature closed-circuit phone jacks, e.g. Tandy 274-
296

Plastic case for tracer, Tandy 270-9503 or similar

Two subminiature d.p.d.t. toggle switches, e.g. Tandy 275-
614

Experimenters’ i.c. PERF board, Tandy 276-162

Two subminiature red LEDs, e.g. Tandy 276-068

Two moulded knobs, e.g. Tandy 274-416

8Q loudspeaker, 2Y4-2%2in. diameter

PPY and PP3S batteries plus snap-on connectors

Two pen cases for probes (see text)

Two lengths (about 1-3m) twin screened audio cable

Two 3-5Smm stereo jack plugs

Veroboard/PCB for r.{. probe
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Fig. 2: Circuit of the operational amplifier signal tracer.

audio signal tracer probe is this time inserted in jack
socket J1, the signal passing via Cl, the preset gain
control VR1 and resistors R1/2 to the inverting input of
IC1. The output from this chip is fed to IC2 via the
contacts of J2 and VC2. VCI acts as a gain control for
IC1, varying the amount of d.c. feedback between pins 6
and 2. The network R5/VR2 provides bias for the r.f.
probe — we’ll come to this shortly.

Two batteries are used, a PP9 (9V) to power the
LM386 and provide the positive supply for the 741 and a
PP3S (9V) Extra-Life battery to provide the negative
supply required by the 741. To ensure long battery life
two on/off switches are provided along with two front-
panel LED indicators. When SWI is closed power is
supplied to the LM386 and LED?2 lights. If SW1 is then
closed the 741 is also powered and LED1 lights. With
SW1 in the off position there is no power to the two chips.

The RF Probe

To obtain the maximum output from the r.f. probe a
voltage-doubling detector circuit is used. How this works
is illustrated in Fig. 3. Half the circuit is shown at (a). The
input is applied between points X and E, charging C8
during the positive-going signal excursions. On negative-
going signal excursions D2 conducts. Thus only the posi-
tive-going part of the input signal appears across the load
resistor R6. The values of C8 and Ré6 are such that the
signal across D2 is directly related to the strength of the
input signal. In the section of the circuit shown at (b), DI
conducts during the positive-going input signal excursions,
charging C9. Once again the positive-going parts of the
input appear across the load resistor R6. By combining

x C8 x O x C8 D1
— O o—y 0
Input
-Ay- 02 R6 [of] R6 02 C9  R6
° £ 2
(a) {b) c) O7a)

Fig. 3: The r.f. probe’s detector circuit. See text.

X ce D1 R7 _
— ——F= A
Input 02 Tcg

o— —J1, E
E

o 0000 - .8

Fig. 4: R.F. probe — practical circuit.
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these two circuits to give the arrangement shown at (c)
twice the audio output is obtained across R6.

Because of the junction barrier voltage of a
semiconductor diode — about (-7V with a silicon device
and some -3V with a germanium type — the input signal
must reach a minimum level before the diodes will
conduct. To compensate for this, bias from RS/VR2 is fed
to the anode of D2. VR2 is adjusted so that D1 and D2
are biased at just below their junction barrier voltages. As
a result the incoming r.f. signal “floats” on top of this
fixed bias voltage. The idea dates back to the days of the
crystal set! Fig. 4 shows the complete r.f. probe circuit.

Construction

There’s nothing critical or difficult about the construc-
tion of the tracer and its probes and the parts required are
all readily available. The accompanying photograph shows
the internal layout of the finished unit. A Tandy electronic
instrument box (catalogue no. 270-9503) was used for the
prototype. Any similar case will do — but use a plastic one.
It’s advisable to fit four small self-sticking cushion feet to
the bottom of the case (the Tandy case comes complete
with these). The cushion feet grip the bench and thus stop
the unit sliding around.

Fig. 5 shows the recommended front panel layout. Hole
sizes depend on the components used. The 8 loud-
speaker, of 2% or 2'%in. diameter, is mounted on the front
panel. You may find that with the Tandy case you nced to
file away a section of the ribs on the top and bottom
plastic covers to accommadate the speaker.

Use of a Tandy 276-162 predrilled board makes it
unnecessary to make a PCB. One end of this board fits
into slots at the side of the case. The other end is secured
to the bottom of the case by means of double-sided sticky
pads. Don't fit these pads until you've tested the in-

Ic
E Lt 3% ED2 I o 2
) N pin 6
++sw1 I i 35
! }
| L8 t 40—..]
e s & .
| 2o o
+Swz2 n J2 13 3 pin 3
A !
lf | ! ! | 13‘.5 Fay
M-] Dimensions in mn. I"\,_,./J
82 36 36 Lvcrang 2
vie! rom rear
+ = Centre of hole for component

Fig. 5: Suggested front panel drilling details, sizes in mm.
Loudspeaker hole size depends on type of speaker used.
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Internal layout of the signal tracer.

strument. I mounted the PP3S battery on the board using
a little Blu-Tack: the PP9 battery can be fixed to the
bottom of the case by means of heavy-duty, double-sided
sticky pads — or you could fit a battery holder clip.

Mount the two on/off switches on the front panel so
that they arc switched off in the upwards position. There’s
no need for on and off labels as the two LEDs give
indication of the on positions. When you solder the two
leads to the linear gain control VC1 remember that
maximum gain is obtained from IC1 when the control is
set to its high-resistance position.

The cases of two Berol roller pens were used for the
test probes — they make neat, professional-looking probes.
Small sections of suitable insulated plastic tubing could
however be used. Fig. 6 shows the construction of the
audio probe. Use good-quality flexible screened audio
leads for both probes — a handy length is about 1-1m
(about three foot six inches). The tips were taken from old
test probes and fit well into the ends of the pens. Stereo
Jack plugs arc used for both probes. The components
inside the r.f. probe are mounted on a thin strip of
Veroboard or PCB - see Fig. 7. It’s useful to fit test prods
to the fiexible “ground” leads: push-on miniature alligator
clips can be slipped over the tips when you want to
connect the ground leads to a chassis point.

Setting Up

It’'s worth making a careful check after all the wiring
and soldering of the probes and tracer have been com-
pleted to make sure that no mistakes have been made.
Setting up, which is quite straightforward, can then be
carried out. Start by turning both front panel gain controls
to their minimum positions and VR1 almost fully
clockwisc. Plug the audio test lead into jack J2. Fit the
batteries and switch SW1 on. LED2 should light. Turn up
VC2 and touch your finger to the end of the probe. If all
is well you'll hear a buzz.

Turn VC2 to its mid-position, transfer the audio test
probe to socket J1 and switch SW2 on. Both LEDs should
now be alight. Turn up VCI and touch your finger to the
probe tip. A buzz should again be heard. When SW1 is
switched off both LEDs should go out.

Remove both test probes, connect a digital voltmeter
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Fig. 6: Constructional details of the audio probe.
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Fig. 7: Layout of components on Veroboard inside the r.f.
probe. Internal cable wire A connects to the jack tip, wire B
connects to the centre section and the screen E connects to
the section that goes to “ground”,
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Fig. 8: Tuner and i.f. preamplifier circuit used in the Sony
Model KV1810UB, showing test points.
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Fig. 9: Audio circuit used in the Sony Model KV1600,
showing test points.

across C2 and adjust VR2 for a reading of 0-5V. Any final
adjustment of VR2 that may be needed must be carried
out while monitoring a very weak modulated r.f. signal.
Preset VR1 will not normally require any further
adjustment.

Plug the r.f. probe into socket J1. To check that it’s
working, touch the probe tip to the inner conductor of the
coaxial cable from a TV aerial (the aerial must not be
connected to a TV set or VCR). You should hear signals —
the tracer is aperating as an untuned radio receiver.

Before finally assembling the signal tracer give the
underside of the panel and the panel connections a coat of
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Fig. 10: Simplified circuit of the audio section of the Panasonic Model NV333 VCR, in the playback mode.

circuit varnish — use a very small brush. This will help to
ensure trouble-free use.

Test Procedures

The instrument is extremely versatile and can be used
to trace signals through quite a variety of different types of
circuits. We'll consider just a few examples.

Fig. 8 shows the tuner panel circuit in the Sony
KV1810UB Mark II colour receiver. The tracer can be
used to provide a handy check on the tuner. An oscil-
loscope could be used for this test but it would need to
have a Y response of at least 33MHz — and you might be
in a customer’s house without a scope at all. First check
that the tuner is receiving the correct voltages, then
connect the r.f. probe to the i.f. output connection — point
A — with the earthing prod to chassis. The composite TV
signal that should be present at the tuner’s i.f. output pin
should give an audible indication that changes as different
channels are selected. Set the tuner slightly off station and
you’ll hear the programme sound.

This test can be made on any TV or VCR tuner. You'll
soon get to know what signals to expect from a good tuner
and a defective one. In the absence of a scope the tracer
can be used to make quick checks at points B and C. It’s
best to use a scope and colour-bar generator to trace the
composite signal through the i.f. stages but if these items
aren’t to hand the tracer will provide a handy means of
following the signal through the circuitry, using the TV
signal itself.

Fig. 9 shows the audio circuit used in the Sony Model
KV1600. If the sound is absent or distorted, apply the
audio probe tip — plugged into jack socket J1 or J2 —to
point 1, i.e. output pin 5 of the CX095C intercarrier sound
chip. Connect the earthing prod to chassis. If all is in
order music or speech will be heard through the tracer’s
loudspeaker. Next check at the base of driver transistor
Q207. If the electrolytic coupling capacitor C247 (0-47uF)
has dried out you might hear only a very weak signal or
even no signal at all at this point. A check at the emitter
of Q207 — point 3 — should produce some sound: if the
volume is loud, suspect that the decoupling capacitor
C251 (2-2uF) has gone open-circuit. Good sound should
be heard at the collector of Q207 and the base of Q209.

Turn down the gain control(s) and check at the junction
of R251/2 where a strong signal should be heard. Connect
the two test probes to each side of the audio output
transformer’s secondary winding — points 6/7 — to ensure
that the signal is present here. Finally connect the probes
across the loudspeaker’s speech coil. If no sound is heard
here, suspect jack A. If sound signals are present at the
speech coil connections but not from the set’s loudspeaker
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the latter is obviously faulty.

In the event of distorted sound these tests tell you at
which point in the circuit the distortion appears.

The signal tracer really proves its worth when checking
the audio circuitry in VCRs. Fig. 10 shows a simplified
circuit of the audio section of the Panasonic NV333 VCR,
in the playback mode. For tests here the audio probe must
be connected to jack socket J1, with both switches closed.
Switch the VCR to playback and connect the test probes
across the audio head — points Q and P. With the cassette
tape running you should hear the recorded sound track.
Transfer the earthing test probe to chassis, leaving the
signal probe at point P. If point Q is being earthed by
Q4001/2 you should still hear the sound. Transfer the
signal probe’s tip to test point TP4003 and then to pin 1 of
IC4001. The signal should be louder at pin 3 of 1C4001
and can then be traced through C4006 etc. to pin 8 of
1C4001. It should emerge from pin 6 and be present at
TP4001. As you trace through the circuitry the volume
should, after each stage of amplification, become progres-
sively louder.

In the record mode the signal being applied to the
tape’s audio track should be heard with the probes
connected to points Q and P. The control pulses being
played back or recorded should be heard when the probes
are connected across the control head winding.

Intermittent sound faults are simpler to locate using the
signal tracer either with an off-air input signal, a steady
signal from an audio generator or a VCR test tape signal.
A multimeter set to a suitable a.c. range can be connected
to jack socket J3 when a steady signal is used: with the
test probe connected to specific points in the circuit the
meter will indicate variations in signal strength. A scope
can also be connected to J3.

Decoupling electrolytics are easy to check for the open-
circuit condition. An electrolytic of 25uF or more
with one side connected to chassis should not have any
appreciable audio signal across it. If it does, the electro-
Iytic is faulty. Defective coupling capacitors will stop or
attenuate the signal.

The signal tracer is also handy when working on the
audio sections of TV cameras/camcorders. It can save you
quite a lot of component unsoldering when tracing a fault.

Quick checks across smoothing capacitors for hum can
be made when a scope is not to hand. If the d.c. voltage
present exceeds 250V, connect an extra capacitor of
suitable working voltage in series with the audio test
probe.

Breaks in signal carrying printed circuit tracks can be
speedily located using the tracer and its probes. If you also
carry out repairs to audio and hi-fi equipment you'll find
the tracer invaluable.
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LocoScript 2 Update

The version of LocoScript I used as a basis for my article
in the March issue was an early one which, as I said, 1
wanted to try out thoroughly before preparing a review.
Since then a large number of new versions have been
released, reaching 2:12, i.e. the twelfth version of
LocoScript 2, by September 1987. While the intervening
versions incorporated various minor changes this one was
a milestone in that several of the built-in features of
LocoScript, such as the keyboard layout, were made user
changeable by adding files from separately available discs.
Thus the keyboard can now be redefined to the French
AZERTY or a number of other layouts, in addition to
individual keys being redefinable.

After LocoScript 2:12 the pace slowed down, but
another ten months saw a further four versions and
LocoScript 2:16 was reached in July 1988. Not all these
versions were successful. A few contained bugs which
meant that the new version was one step forward and
several backwards. These were mercifully not released.

Things have pressed on since then and, in particular,
support has been built in for the ever increasing number
of different printers that have flooded the market.
LocoScript 2 now has support for some 250 different
printers. These are not entirely problem-free however, as
will be seen from an account of my attempts to upgrade,
to be described in a later article.

The versions have continued until reaching 2:22 at the
time this article was written. This version includes a choice
of two type styles which can be selected by a menu during
document set up. There is also a facility for designing
one’s own characters.

Compatibility and Updating

There are two ways of looking at this veritable ava-
lanche of versions. The owner of an early version might
consider that it has become obsolete after too short a time
and feel somewhat disgruntled about this. He might think
that if he updates the new version will soon suffer the
same fate. The other view is that unlike many producers
the LocoScript team is not resting on its laurels and is
working continually to make the system even better.
Apparently most of the improvements come as a result of
users’ reported problems or suggestions. One can hardly
grumble at that — would that certain other manufacturers
did the same!

In fact there’s no question of an earlier version becom-
ing obsolete: all LocoScript 2 versions are compatible and
documents originated with one can be edited or printed
using another, provided the supplied printer is used. The
only incompatibility is beween LocoScript 1 and 2, as
described in the previous article. Anyone wishing to

update to the latest version can return his disc and have it.

updated for a handling charge of £5, so an occasional
return can keep one up-to-date with the latest improve-
ments at no great cost.

Support Discs

In addition to the extra facilities contained in the latest
versions there are now a number of support discs that
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considerably enlarge the scope of LocoScript 2. There is
LocoMail, which permits names and addresses from a list
to be automatically inserted into standard letters and can
discriminate between various entries if this is required. It
will also process invoices and perform basic arithmetic,
cross reference entries and maintain records.

The LocoSpell disc offers a spelling check similar to
those provided by other word-processing programs. It
contains three dictionaries. The main 77,000 word dic-
tionary needs a PCW8512 or an upgraded PCW8256. The
smallest 17,00t) word dictionary can be accommodated in
the smaller PCW8256 memory. There’s a facility for
adding words, such as technical terms. It also incorporates
a word count, but as I suggested in the previous article
this should be included in the word-processor program
and not be classed as an extra. This is the one glaring
omission that has yet to be corrected in the LocoScript 2
series.

LocoFont is an interesting pair of discs. The first has ten
different fonts that can be used to print any document on
the built-in printer. The fonts are standard, roman, script,
copper plate, definite, sans serif, capitals, deco, finesse
and modern. Considering the £19-95 cost of the disc this is
very good value. The second disc, which costs £14-95, has
four fonts — penman, mini 15/17, mini PS and old English.
The sans serif style which eliminates the serifs (the small
horizontal projections from letters) is claimed to have the
same character widths as the standard font so that docu-
ment layout is the same for both. This is not actually so:
many of the sans serif letters are narrower, so the words
occupy less space and the line layout is different. Fonts
cannot be mixed in the same document, but the same
document can be printed in a different font at different
times.

The latest disc is LocoFile, which is a datebase. Entries
can be transferred to and from LocoScript 2 documents
and the system can be indexed in eight different ways at
the same time. It will also work with LocoMail.

Upgrading the PCW8256

For some time kits have been available for upgrading
the PCW8256 to the PCW8512 specification, and the
prices have fallen considerably. There are two stages that
can be carried out. The first is to increase the internal M
drive memory from 256 to 512 kbytes. All that's necessary
is to plug in eight additional memory chips into the empty
sockets on the main processing board and either reverse
two internal switches or, in earlier models, resolder a wire
link from one point to another. This conversion is well
worthwhile as it permits very large documents to be
handled in the M drive without danger of it becoming full.
Also the large LocoSpell dictionary can be loaded. The
only effect on the screen is the listing of the larger
memory capacity, the indicated length of all M drive
documents being rounded up to the nearest 2k instead of
lk. When these are copied to the A drive their length is
given to the nearest 1k as before.

Second Disc Drive
The other stage of conversion is to fit a second, B disc
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drive. This too is a simple job, necessitating removal of
the metal nameplate below the first disc drive and connec-
tion of leads already wired inside the PCW8256 to the
points indicated in the instruction leaflet on the drive unit.
B drive discs can be formatted to give a total of 720k
(1Mbyte unformatted) compared with the 180k A drive.
The B drive is double sided, so you do not need to
remove the disc and turn it over to use both sides as you
do with drive A. This means however that the rated 720k
is what you get on both sides, whereas the A drive’s 180k
is available on both sides. B drive discs thus store twice
not four times the amount of A drive.

A B drive written disc cannot be read in A drive and
vice versa, although access to each is readily available
when loaded in the correct drive. When considered solely
for economy, the B drive is of questionable value, especi-
ally when the comparative costs are considered. Conver-
sion to M drive costs around £20, but the extra disc drive
costs around £135. With discs now costing about £2 you
could buy 60 or more for the cost of the extra drive. The
advantage comes when running large programs or using a
number of lengthy support files such as LocoSpell and
several fonts. These may not all fit on to a single-sided A
drive start-up side. In this case they can be put on a B-
drive disc thus making good use of its double capacity.
Even this is not absolutely necessary now as the latest
LocoScript 2:22 version allows more than one start-up disc
to be used consecutively in drive A. This is done by
creating an empty file named ET.AL and putting it on the
first start-up disc. The computer is then instructed to wait
for a second disc before finishing the loading operation.

Alternative B Drive

There’s an alternative to fitting an internal, second B
drive. At one time it was hoped that the 3in. Amstrad
discs would become a recognised standard, taking over
from the rather clumsy 5%in. ones. This didn’t happen,
and instead the 3'2in. format seems to be taking the place
of the 5%in. discs. As a result few programs outside the
LocoScript series are distributed on 3in. discs. So there

are a large number of uscful and interesing programs,
such as desk-top publishing and many others, that cannot
be run on the PCW8256 because they are available only
on 3% or SVsin. discs.

This suggests a practical alternative to fitting an internal
3in. B drive - fitting an external 3%2in. drive. One of these
can be connected to the PCW8256 using the same wiring
and will behave in the same way except that it will give a
choice of 3 or 3'4in. operation. Several makers supply
such units. Most are housed in neat horizontal cases that
can be used as a base for the PCW8256 and thus take up
no more desk room.

Hard Discs

Another possible upgrade is the hard disc which pro-
vides prodigious amounts of memory — from 10-60Mbytes.
There are two forms. One is called hard card. It contains a
3lsin. Winchester hard disc, drive and the control elec-
tronics, all in a slim assembly that slots into an expansion
port at the back of the PCW8256. It's a permanent
fixture, and when fitted is recognised by the machine as
drive C. So it’s in addition to rather than in place of drive
B. The other is described as “hard disk”. It’s really
another disc drive that must be wired in and used in place
of drive B.

The hard card usually goes up to 32Mbytes while hard
discs go higher. The hard card has more than enough
capacity for most users however. It can conveniently store
all operating and start-up software, files, addresses, refer-
ences and much more, all available at switch on without
having to search through a pile of floppy discs to find the
one you want. It’s really like a massive internal memory
that doesn’t disappear when you switch off. With such
attractive features there’s bound to be a catch — the price.
The cheapest hard cards are around £200 and they go up
to £500. For the professional user with large start-up files
and masses of information required to be instantly avail-
able a hard card or disc will no doubt prove to be a boon.
At these prices however the rest of us will have to make
do with what we have.

Disc and Videotext Developments

Some interesting issues relevant to the future of domestic
television were raised at two recent events at the Institu-
tion of Electrical Egineers. The first was a colloquium on
CD-ROM while the second dealt with the future of
videotext.

Videotext

The future of videotext in the UK should be considered
in the light of French experience. In 1984 the French
Telephone Company gave away four million Minitel
terminals to save the cost of printing telephone direc-
tories. By 1990 the number of terminals should reach
eight million. The availability of these domestic terminals
has brought about an explosion in videotext services,
mainly games orientated and dominated by large groups.
There are at present some 2,200 service providers, offer-
ing over 7,000 services. During last September a total of
5-6 million hours of connection time was recorded. Sixty
per cent of this time was accounted for by only twelve per
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cent of terminal owners however.

In comparison Prestel, launched in 1979 as a residential
service designed to make fuller use of the telephone
network in the evenings and at weekends, never took off.
By 1983 there were only 30,000 subscribers, 87 per cent of
which were business users. After a rethink several profes-
sional services were launched, covering subjects such as
travel, insurance, finance etc. Micronet, providing elec-
tronic mail, did attract some 20,000 domestic users. But
the scale of the business has not inspired manufacturers to
make low-cost equipment for home use. British Telecom
is not even able to give away terminals because of
provisicn 18 of its charter — it would be unfair to
competitors.

One proposal that has been put forward is a plan to
start a home shopping service called Keyline, with a
hoped for quarter of a million terminals installed in homes
by the end of next year. The service would be free apart
from a small registration fee. Unlike the Minitel ones, the
terminals would be intelligent, battery operated, would
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use a 4 X 40 character LCD, and would be of rugged A4
size construction with a built-in 1,200 baud modem.
Encrypted data would be used so that credit card informa-
tion could be transmitted. Users could enter information
without having to connect up: when ready the terminal
could be plugged into the phone socket, calling shops
automatically to place orders. The cost of the service
would be covered by making a small charge on each
transaction. One wonders how far this proposal will get.

The CD-ROM

A CD-ROM is an audio compact disc used for storing
computer data. 550Mbytes can be put on one disc,
equivalent to 200,000 full A4 pages. The technology can
also be used to store picture, graphical and audio informa-
tion in digital form with the computer data. For moving
pictures however the LaserVision analogue coding tech-
nique is used to get a reasonable running time. As
previously reported here Philips has launched CD-V discs
that give five minutes of moving pictures and twenty
minutes of CD quality audio. The audio can be played

back through a conventional CD player but a special unit
is required to handle the video sequences. There’s pres-
sure to produce CDs with much longer playing times. This
could lead to a considerable increase in the amount of
recorded video available. For example the BBC has plans
to publish documentaries in disc form including unused
material.

Interactive TV

Also previously mentioned (March) is interactive TV
using CD-I discs. Playing equipment will once more have
to be upgraded for CD-I use. Forms of interactive televi-
sion are in experimental use in America. In Canada for
example a company called ACT is sending four cable
feeds to its subscribers, giving the customer four choices
during programmes. This is particularly useful during
sports events where the viewer can choose different
camera angles. People in New York can program their
personal computers with a “user profile”: TV pro-
grammes supplied to their homes via cable are then
automatically selected according to the profile.

A Day in the Life of . . .

Following Mick Dutton’s very entertaining article in the
December issue 1 thought I'd write a similar piece, but
from a slightly different perspective. The difference is that
I'm a purely workshop based engineer whereas Mick and
I suspect many of you do a mixture of field and workshop
servicing. It's my opinion that if at all practical it is far
more successful and efficient to have engineers allocated
to particular types of work. This is the system we employ
and I'd better start by describing our organisation. We
have three workshop based engineers, three field en-
gineers and a number of field engineers/installers. One of
these installers is workshop based, the others doubling as
salesmen.

Installation and field service work obviously overlap,
for example where an engineer is heading towards Ex-
moor and a VCR has to be delivered in that area. It also
works the other way round, when a repair falls amongst a
number of demonstrations.

Workshop paperwork, bills, spares ordering, labour
claims and spares supervision are handled by a two-man
workshop administration team. This arrangement allows
us workshop engineers to get on with the job we want to
do — repairs. Having a clearly established staffing arrange-
ment of this type would obviously be of little point if we
didn’t also have well thought out workshop conditions.

The day’s work starts at 9 a.m. Well, around then
anyway. The nine mile journey to work can take me up to
three quarters of an hour — we have severe traffic
problems even here in north Devon, but they should
improve when a new bypass is opened.

Visit to the Bill

On this particular morning I'd left late to call in at the
police station. They'd found a Salora SV6600 VCR that
had been stolen from one of our rental customers twelve
months earlier. They wanted me to identify it and didn’t
think it funny when I commented that I knew it didn’t

512

Nick Beer

have a beard . . . The desk sergeant took me to a ram-
shackle old building at the side of the station, inserted a
security pass into a slot at the door and then used two
keys to let us in. By the look of the door it would have
fallen open had there been a gust of wind. Once the
identification was over and statements were signed he
asked me about hi-fi and was B and O worth the extra
money. | explained the differences but this only raised
further questions which seemed to be rephrased versions
of the ones he’d just asked. In short he kept me talking
for ages.

On arrival at the workshop 1 was greeted by the
customary “good evening”, suggesting that I was maybe a
minute or two late, and a field engineer wondering
whether his vehicle would ever turn up.

A Morning of Video

First job of the day was to reassemble a Sony CCD-
V200 pro camcorder that had been on soak test following
head replacement. This completed it was dumped on the
next salesman to enter the workshop so that he could put
it back on display. A Panasonic NV-G21 was the next job
on the clip, a rental machine brought in by a field
engineer as the video heads were faulty. But there were a
number of other faults. This is common with earlier
versions of these machines that have been out for a while.
The video heads were soon replaced (VEH0343) along
with the barrelled pinch roller (old brass type VXL1743)
and the capstan motor (VXP(777) which was causing a
loud knocking noise while lacing. The machine was tested,
the new heads were set up and the sound level was then
found to be low and varying. Another stock fault. The
VBRO116 head was replaced with a VBRO0125, then the
capstan brake. whose pad had virtually disintegrated and
was causing as cyclic scraping sound, was renewed. With
the new head aligned and the new improved parts fitted I
didn’t expect to see the machine for a long time. These
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machines are very reliable electrically: it’s only the wecak
design of the early mechanical parts that lets them down.
The old parts were taken to the appropriate box in the
storeman’s office to be sent back if required.

The next job was one I'd been putting off for a while, a
Sony CCD-F330 camcorder. I'd found the cause of no
auto focus to be a break in the FPC from the auto focus
sensor below the lens to the AF32 auto focus processing
PCB. After confirmation with Sony I obtained a lens from
the stores as the only way of replacing the offending item.
Now those of you who know Sony camera head design
will sympathise with the job of lens replacement. Suffice
to say that it took until lunch time to reassemble the
camcorder to a state in which it could be soak tested. The
alignment was checked in the camera workshop and the
camcorder was left soak testing until I felt like putting the
case back on! By now it was lunch time and we adjourned
to the tranquility of the audio room for some nourishment
and to watch the news and Neighbours . . .

One of the field engineer/installers had been asked to
call inon a B and O VHS82-2 VCR that wouldn’t accept a
cassette. He'd been advised to “collect and loan™ but,
being an intrepid soul, he came in to ask about the
viability of trying anything while at the house. Now this
machine has the plastic Philips mechanism, so I didn’t
want it brought in. I got a cassette carrier from the stores,
showed him how to do the job (wiggling the insert switch
etc.), handed him a manual in case he got stuck and
opened the door for him as he and the other field
engineers left to make their afternoon calls.

Afternoon’s Mixed Bag

Television servicing in the workshop is limited to over
the counter jobs and the real nasties, most of it being
done in the field. This makes for more interesting work
for us. My colleague lan Bowden and I share the TV sets
and we’re lucky in that we prefer dealing with different
types of fault. I'm more than happy with a dead Sony or B
and O, something that many people would run a mile to
avoid, while he prefers signal faults — decoders etc., the
nastier the better. Salora Ipsalo faults are another of his
favourites. He’s also got more patience than the rest of us.
He'll stick at an intermittent fault forever whereas we tend
to put such problems aside a few times. Our third
workshop engineer tends to stay in his audio room most of
the time, away from the TVs, listening to his weird music.

Anyway I next turned attention to a brand new Salora
24K67, the last one in stock and booked to go out next
day. It had multiple purity errors, discovered by one of
our administrators while he was fitting teletext. He'd
degaussed the c.r.t. but on switching off and on again the
crrors returned. I checked the degaussing circuit, found
that it was working and after much deliberation accused
the tube. The salesman involved was summoned and told
the good news. He suggested sending the identical Luxor
model of which we apparently had plenty in stock. But it
has a wood coloured cabinet and the customer particularly
wanted the grey Salora colour. It was then suggested that
we take a tube from a new Luxor set and fit it in the
Salora onc. My next few words don’t bear repeating. but
‘twas duly done and the set worked fine. The Luxor set
was put in the parts on order area.

A colleague asked for my advice on a dead Sony
KV1400 and was given some. Next came a Panasonic
NV333 whose card said it was repaired a month ago for
the same fault. I checked the old card and found that it
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had been repaired just over three months ago. The work
done had been to clean clogged heads and replace the
belts and idlers etc. following the customer’s acceptance of
our two estimates (one for head cleaning and one for
attending to the very worn belts etc.). Another note had
been made on the card that a lot of oxide seemed to have
been shed into the mechanism, and administration had
advised the customer about the use of poor quality tapes.
The heads were again clogged. They were cleaned. then
the machine was soak tested for a few days after which the
customer was phoned and asked to collect it.

A few days later (I must follow this one through!) the
machine appeared again, along with four of the owner's
tapes as instructed by administration after he'd rung to say
“it's gonc again”. Indeed the heads were clogged and
cleaning restored normal operation. A look at the tapes
revealed the source of the problem. They were four-hour
Scotch tapes with which we’ve had more than a little
trouble, usually resulting in this type of fault though
sometimes the cassettes themselves have broken. In one |
remember the front flap had snapped off in a brand new
rental Panasonic NV-G40, ruining both heads. Customers
buy them because of the life guarantee. A phone call to
the customer finally sorted the job out. If Scotch are
reading this, it happens on all makes of machine we sell
and not only with your tapes. This particular machine was
one of three that came in with identical troubles during
the week. What we do is to advise customers of the
problem and give them a Panasonic tape to use exclusively
for a trial period. When this proves to be trouble free they
promise to do as they are told and not buy on price.

The field engineer/installer returned with the cassette
carricr still wrapped up. He said the machine was outside
and seemed to have a nasty fault. When I asked about this
he laughed and admitted he'd done the job and had
carefully rewrapped the carrier. As if 1 haven’t enough
troubles.

The Last Job

The next job turned out to be the last of the day,
another Sony CCD-V2((. It appeared to have intermit-
tently clogged heads, but this wasnt so. When it was in
the fault condition the drum phasing appeared to be
incorrect. This was confirmed by lightly touching the
drum with a finger then releasing it — a momentarily
perfect picture was then seen. The speed was correct and
a check on the circuit revealed that the ATF LOCK
wasn't operating. So the signal was traced from the
preamphfier. After a lot of checking through all the
various paths and lan having a nose around - it being a
nasty — we jointly resigned ourselves to the fact that we
would have to get to a certain test point on a small PCB in
the middle of the PCB sandwich across the bottom of the
mechanism.

So I gently removed the right-hand side case and while
gradually lifting everything out I found the cause of the
trouble — the earthing strap to the case of the narration
microphone was not connected, instead being lodged
across the print side of the connector, to the head
amplifier arca. After putting this to rights the machine
performed flawlessly — we've had a number of fauits that
could be classed as production errors on stock Sony
camcorders. I have to confess that this job was not
completed until the following morning. Six p.m. came just
before confirmation of the fault, and I decided to leave
the excitement for another day!
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A Look at Operational Amplifiers

Part 2

In Part 1 last month we dealt with the basic inverting,
summing and non-inverting operational amplifier circuits.
There are several other ways in which the operational
amplifier can be put to use and we’ll now take a look at
these.

Circuit Applications

Fig. 1 shows the linear integrator circuit which enables a
virtually perfect triangular waveform to be produced. The
junction of R and C is the amplifier’s virtual earth point.
Application of a fixed voltage produces a constant current
flow through R and also charges C. Integration fails when
the input is held at a positive or negative potential for too
long — the output from the operational amplifier then “hits
the rail” and no further linear charging of C is possible. A
sawtooth instead of a triangular waveform can be pro-
duced by placing a diode across R and applying drive from
a low-impedance source.

Fig. 2 shows the linear voltage-to-current converter. A
meter connected in series with the transistor’s collector
will give a current reading directly proportional to the
input voltage. Since the operational amplifier has a high-
impedance input, we have here the bare bones of an
electronic voltmeter. The value of resistor R determines
the voltage-to-current transfer ratio: a 1k(} resistor in this
position will give rise to a constant ImA for a 1V input.

Use a Darlington transistor with an output transformer
connected to its collector, bias the d.c. input level for an
appropriate standing current and what have you got? A
class A audio power amplifier!

Fig. 3 shows a simple field output stage using a power
operational amplifier such as the TDA2030. We need a
linear voltage-to-current conversion and the easy way to
achieve this is to connect a “‘tail” resistor in series with the
field scan coils and feed the voltage developed across this
resistor back to the operational amplifier’s inverting input.
The operational amplifier then takes the necessary action
to drive a linear current through the tail resistor and, of
course, the scan coils. The linearity is as good as the
driving sawtooth. I've used this idea successfully to drive
small monochrome picture tubes without the need for a
linearity control.

The Schmitt trigger circuit shown in Fig. 4 looks like an
inverting amplifier, but the inverting and non-inverting
inputs have been transposed. Thus the feedback is posi-
tive, giving the circuit two thresholds that depend on
whether the output is high or low. The difference between
these thresholds is known as the hysteresis, and is a
function of R1 and R2. If you want to design this sort of
electronic toggle the sums are once again easy. It’s a very
useful circuit for light/dark daylight sensing to control
lights etc. The ratio of R2 to R1 is generally not less than
10:1.

Fig. 5 shows a balanced input amplifier. This circuit
arrangement, where Rla = R1b and R2a = R2b, employs
the operational amplifier's common-mode rejection char-
acteristic — the amplifier ignores common-mode noise or
hum on the input lines while responding to a differential
input. The circuit is particularly useful where micro-
phones, sensors etc. have to be connected via long input

514

Keith Cummins

leads, and can often allow the use of unscreened leads.

The gain obtained by applying the input to terminal A
is —R2/R1. Via terminal B we first have an attenuation of
R2/(R1 + R2) followed by a gain of (Rl + R2)/R1. The
actual gain obtained by applying an input to terminal B is
thus [R2/(R1 + R2)] X [(R1 + R2)/R1], i.e. R2/R1, the
same as with input A but non-inverted. The total gain
achieved by using both inputs is thus —2R2/R1, assuming
that input A is going positive and B negative from a low-
impedance balanced source.

There’s a snag however. The input impedances don’t
match, which is why a low-impedance source is specified.
Seen from input A the impedance is R1, while input B
sees an impedance of R1 + R2. This can be bad news. An
easy solution is to use two separate inverting-input am-
plifiers for inputs A and B (the input impedance is then
R1 in both cases) and to follow these by the common-
mode rejection stage. The gain required can be distri-
buted between the three operational amplifiers. Since up
to four operational amplifiers can be obtained in a single
i.c. package it’s easy to organise an arrangement of this
type. Alternatively, the two input stages can be non-
inverting, enabling a high input impedance to be
achieved. With some elaboration this sort of arrangement
is the basis of medical equipment such as the electro-
cardiograph, where common-mode rejection of hum and
noise is important to enable the differential heartbeat
signal to be recovered and amplified.

What about the use of operational amplifiers at video
frequencies? The first point to note here is that the gain-
bandwidth product and the slew rate must be very high if
signals of any appreciable amplitude at up to SMHz are to
be handled. There are operational amplifiers with spectac-
ular characteristics of this type, but their prices also tend
to be spectacular! Very often a traditional transistor
amplifier circuit will work well for video applications and
be much more economical.

Like most manufacturers of anything, the makers of
consumer electronics products are expert at selecting
“horses for courses”. This is why you tend to find
operational amplifiers in the servo, power and audio
circuits rather than in video drive circuits. If you look hard
enough you’ll find some operational amplifiers in video
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Fig. 2 (left): The linear voltage-to-current converter.
Fig. 3 (right): Operational amplifier field output stage.
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Fig. 7: Practical circuit with half-rail biasing — network R3/
R4/C3 sets the output at half the rail voltage when a single
supply is used.

circuitry, but they tend to be hidden away in chips
designed for decoding etc.

Summing Up

Operational amplifiers are today widely used in active
filters, instrumentation and medical electronics and digi-
tal-to-analogue converters, to mention just a few applica-
tions. The aim of these two articles has been to present
the basics of operational amplifier use without submerging
readers under a heap of information some of which would
be of specialist interest only to those involved in the
design side of the business. We've tried to present the
operational amplifier as a functional device, so that if you
come across one in a circuit you’ll know what to expect of
it.

If you clip your scope probe on to a virtual earth point
you won't see much signal! I've often wondered how
many innocent operational amplifier chips have been
replaced by people who have not appreciated the subtlety
of the virtual earth (“the signal’s o.k. at the input resistor,
but when it gets to the chip it has all gone!™).

Also, if an operational amplifier overloads and its
output hits the rails there’ll be no feedback once the signal
has squared off. Under these conditions a signal will
appear at the virtual earth point, which has become
“unstuck”. This is another pitfall for the unwary, who
might think the presence of this signal indicates that all is
o.k. at the input to the chip.

To finish off we’ll go through a little design exercise,
just to prove how easy it is to use an operational
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amplifier. In the case in question the use of transistors
would be a lot more difficult. The problem could well
arise where microphones are used in connection with
video recording and/or public address systems.

Here’s the problem then. We have a 600§} dynamic
microphone which produces a peak-to-peak output of
about 2mV, measured unloaded across the input terminals
of a scope, when used for normal speech at a distance of
some 1 ft. Speech reproduction only is required, so the
bandwidth can be 100Hz to SkHz, giving good speech
reproduction without *“opening the window” wide enough
to allow out-of-band sounds to receive unwanted am-
plification. The equipment to be used with the micro-
phone requires an input of 100mV r.m.s. Design an
amplifier to provide an interface between the microphone
and the 100mV input.

Fig. 6 shows the basic circuit. To match the microphone
R1, which is connected to the virtual earth point, has to
be of the same value as the microphone, i.c. 600€) - 560()
will do! Since the microphone has a source impedance of
60011, its output when loaded will be ImV peak-to-peak
instead of the 2mV peak-to-peak measured on the scope.
To obtain an output of 100mV r.m.s. we must calculate
the value of R2 after converting the 100mV r.m.s. to
peak-to-peak (same as the input), i.e. 2V2 X 100mV =
280mV. From this we can say that R2 = 560 x 280mV/
ImV = 156-8k{} to give us the required gain of 280. So we
could use 100k plus 56k} in series or go for 180k{} and
get a bit more gain.

What chip are we going to use? We know what the
gain-bandwidth product in this particular example is — the
gain is 280 and the bandwidth SkHz, so the gain-
bandwidth product is 1-4MHz. The TL071, a reasonably
low-noise, general-purpose BIFET input device, has a
gain-bandwidth product of 3MHz and will thus do fine in
this application (note that it would be of marginal use if
the upper frequency limit was 10kHz).

All we need to do now is to set the —3dB points. Cl
sets the lower 100Hz point when its reactance 100Hz is
equal to the fotal input impedance, i.e. the source plus
termination. This is 1,20042, or should we be strict and say
1,160 - no, 1,200€2 is fine! So 1,200 = 10%27 x 100C
where C is in microfarads, i.e. C = 1027 x 100 X 1,200
= 109247 = 1-32uF. What a rotten value! We have three
choices. use 1uF, 1-5uF or make the value up from
capacitors connected in parallel. I'd use 1-SuF — after all
1-5uF minus 10 per cent is 1-35uF, which is not far adrift.
You can use a tantalum capacitor: the fact that it won’t be
polarised doesn’t matter.

C2 sets the upper, SkHz —3dB point when its reactance
is equal to 156k(}. That is, C = 10°27 x 5,000 x 156,000
= 1/1,5607 uF = 204pF. 220pF is o.k. If 180k{} had been
used for R2, 180pF would be a better value.

So there we have our kttle amplifier. It can be supplied
with sav + and —5V, or if you prefer the circuit can be
biased for single-rail working as shown in Fig. 7. This calls
for four more components, as shown.

Finally, I hope you've found this discourse on oper-
ational amplifiers useful. It has at least scratched the
surface. For anyone who wants to look at the subject (or
electronic circuits in general) in greater depth I would
recommend “The Art of Electronics” by Horowitz and
Hill, published by the Cambridge University Press. It’s a
bit pricy, even in the soft-back edition, so get someone to
give it to you for your birthday! Several books on the
specific subject of operational amplifiers are listed in the
Technical Library section of the RS catalogue.
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HA1389
HA1392
HA1394
HA1397
HA1398
HAY406
HA1452
HD14538
HD38702-A2
HD38750A53
HOD38750A- 7
HD38800A50
HD34801A05
HISHD10
HISH1004
HISH1002
HMB231
HM6232
HM6251
HM7103
HM9032
HM9012
HMa015
HT420/
HT5208
KA2101
KC581C
KC582C
L2000V
LA1201
LAI210
LA1230
LA1320
LA1357IN
LA1363
LA1364
LA1365
LA1385
LA1387
LA3350
LA3361

LA3390
LA4032P
LA%100
LA4ID!
LA4102
LAd112
LA 25
LA2138
LAa140
LAQ192
LA220

LA%4E)
LASHZN
LA7020
LA7025
LA7027
LAT040
LA7042
LA7800
LAT80Y
LB1274
LC7800
D320

Mm2877
LM317CKC
LM32aN
LM333N
LM340K
LM348N
LM380N

| M38ANDT
LMB67CN
LM6402:011
LMB4G2A093
LM748
LMB360
LM8361
LR3419
LR3471
s
LUS2012
(us2011
Lua3r
M3
M21C
M23C

M51513L

MC13002

MC1351P
MC1352P
MC1357P
MC1358P
MC14001
MC14013
MC14433P
MC13434P
MC14497
MC14510BAL
MC14511BCP
MC14528BCP
MC1712
MC(5192
MC774CP
MC7818C
MCR106 56
MCR2207
MEO411
MEB00?
ME6102
MEBO01
MEG411
MJ2601
MJ3001
MJas1
MUB02
MJE2955
MJE3055
MJE34D
MUES20
MLZ31
ML232B
ML237B
MLZ38
ML923

ML926
MM5314N
MM5316N

MPSU0S
MPSUIB
MPSUS6
MPSUBO
MR818
MRS
MR914
MSMB816RS
MSM35840H
MV5460 07
NES42
NESS5
NESS6
NP1106
DA202
DA47

DAS1

0Ag5

0c28

0cx

0c3s

SAS560T
SASS570T

SKS1/10
S0
SL1430T
Stais
SLa3A
5439
Sun
51480
SL4%0
513018
SL918A
SN16861ANO
SN18862AN
SN16966N
SN29717N
SN29716N
SN29715N
SN29722
SN29723AN
SN29764AN
SN29767
SN29770BN
SN29772BN
SN29771BN
SN29791
SN29738N
SN2709
SN7400N
SN740IN
SN7402N
SN7404N
SN7408N
SN7410N
SN7121
SN7a1IN
SN7414TN
SN74151AN
SN7415AN
SN741%0
SN7420N
SN7430
SN7440N
SN7472
SN7474N
SN7490AN
SN74LS26N
SN76001N
SN76013ND
SN76023N
SN76023IND
SN76033N
SN7BHION
SN7B115AN
SN76131
SN7622IN
SN76226DN
SN76228N
SN76242

SN76709N
SNT6707N
SN76705N

TAT027
TAI050
TAJ051
TAI054
TAT060AP
TAT061AP
TAT069
TAT070P
TA7072P
1A7074P
TA7076P
TA7G89P
TA092P
TA7093P
TANO02P
TAT108P
TAT109
TAN228/P
TA7124P
TAT129P
TATI30P
TA7138AP
TA713P
TAT191AP
TA7146
TAT46P
TA7148P
TA7149P
TATI52P
TAT181P
TATIE2P
TATVI2P
1A7176P
TA7193P
TAT204P
TAI206P
TAT07P
TA7208P
TAIZ10P
TATZV4P
TAIZ15P
TAIZIIAP
TAT222
TAI226
TA7229P
TAI230P

TAT313AP
A7314
TA7323P
TA7325P
TA7339P
TA7340P
TAT607AP
TA7609
TAT611AP
TA7616P

T8A%40

493 | TBASSG 155 | TDA%40 %
B.16 | TBA970 306 TDA4442 415
495 | TBAI90 198 | TDAS500 T
585 | TBA3%0Q 168 | TDA4600 2 20
198 | TCA2700 1n | TDAsID 688
0.73 [ TCA270S 215 | T0A4620 67
067 | TCA2708Q 105 | TDAS500 745
211 | TCA290A 239 | TDAS5700 pa.3
097 | TCA420A 216 | TDAT210S 25
120 | TCA440 225 | TDASIN 3%
145 | TCAS30 224 | TDA%M3 150
087 | TCAG40 275 | TDAS03 2
3.08 | TCAB50 305 | TDASSI3 kALY
277 | TCABB0B 260 | TDBIOXY 268
125 | TCAT30 381 | TOE108) 706
238 | TCATS0 225 | TEAIOMR 230
140 | TCAB00Q 595 | TEA1009 080
495 | TCA830S 238 | TEAIDIA 150
242 | TCAR 544 | TEAID20SP 433
102 | TCAS00 204 | TICIO6C 061
198 ( TCA910 185 | TIC108M on
145 | TCA4Q 0g2 | TiICa on
1.40 | TCAS4GE 293 | TIC&S 05
7.14 | TD3F800R 367 | TICa7 [ 2]
546 | TDIFI00H 53% { TIP120 155
1 | TD62706F 450 | P10 053
043 | TDAI001B 23 | TPz 034
390 | TDA1003A 179 | TP 0%
480 | TDA1005A 22 | TP 040
1.74 | TDAID0BA 700 | TIP126 038
174 | TOA10104F A5 | TIP3 [E]
25 | TDANQN 240 | TIP3V 036
@.7% | TDA1010 10 | TIPS 084
127 | TOAIONA 151 | TIP2955 086
313 | TpAI028 285 | TIP29A 046
183 | TDAIG34B 242 | TIP2SB 08
257 | TDAIG3SS 295 | TIP23C 0.40
198 | YDA103ST 255 | TiP290 07
750 | TDA1037 195 | TIP3055 0.66
310 | TDA1GI7D 205 | TIP30A 041
9.94 | TDA1044 195 | TIP30C 0.8
399 | 10AI047 32 | TIP31A 034
588 [ TDAIDS9B 080 | VIPBB k]
161 | TDA1054M 1§ TPac 00
3N | TDAI6O 260 | TIPR2A 035
087 | TDA1082 32 | TIP32B 0.4
234 | TDA1IS1 122 | TIP32C 028
150 | TDAI190 21 | TP 0.85
127 | TDAI%0Z 248 | TIPBA 1.2
1.89 | TDAI200 151 | TIP33C 080
098 [ TDAI23S a8 | TiPH 07
387 | TDAI236 330 | TiPAIA 04
2506 | TDAI1270 374 | TiP41B on
423 | TDAI3Z7A 150 | TIP4iC 0.68
167 | TDAIA12 108 | TIP42A 060
326 | TDA1420 152 | TIP42B 019
272 | TDAI44Q 345 | TIPA2C 0.82
450 | TDAI470 290 | TIP47 065
361 | TDA1470P 4% | NS4 143
141 | TDAISOB 658 | TS0 (4]
175 | TDAISID as0 | TLOVICP 15%
480 | TDAISIZ 289 | TLAMCN 895
216 | TDA1515 289 | JLO72CP 145
1249 | TDAISS9 315 | TMPas0 15.00
1.48 | TDAI670 448 | TMSI0ZNLL  10.50
215 | TDAITI0 275 | TMSI025N 625
145 | TDA1905 127 | IMEIT0ANS 525
363 | TDA19S 298 | 'MSIT4ENS 1495
258 | TDAI%40 19 | TMS3755 1385
145 | TDAIFS0 250 | TMS38NL 1925
TMSSI02NLL 625

TUA2000 8.98

TY6010B 297

ULN2204 850

UPAS3C 4%

UPC1003 595

UPCI009C 6.32
UPC1025H 290
UPC028H 200
UPC1G32H 082
UPC1042C 835
UPC1156H 145
UPC1161C 498
UPCHi82H 150
UPC1186H 105
UPCTI8TH 135
UPC1185H 210

UPC1278H 595
UPC1351C 18
UPC1350C 190

DA2578A 273 | uPC13s3 158
TDA2576A+K1 1235 | UPC1355C 213
TDA258) 160 | UPCI383 0

UPC1362 0
UPC1365C 250
UPC1366 165

UPC1360C 451
UPC1378H 24
upCiaIC 49

UPC14s8 200
UPCISIC 2%
UPC2002 148
UPC30C 15
UPC324C an
UPC32C 4%
UPC333C 435
UPC41C 410
UPC4558C 215
UPCa74 51
UPCS54C 185
UPCL575C2 240
UPC580C 660

X0022CE 5
X0023CE 09
X0031CE 632
X0035TA 618
X0040TA 450
XDDA2CE 4%
X0043CE 275
X00S6CE 625
X005/GE 600
X0062CE 835
X0065CE ST

X0079CE 4%
X0092CE 495
X0096CE 5.9
X009CE nxs
X0113CE 20
X0195CE 150
XC204CE an
165 | TDA#422 832 | X0261CE .88

TDAMZIS
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USE YOUR ACCESS OR BARCLAYCARD & TEL 0902 712083

AKAI NATIONAL PANASONIC HEADS )
Machine Nos.: VP77 VP88 VP7100 VP7200 VS1 VS2 VS3 VS5 Head Part Nos.: VEH0099 0103 0115 0121 0131 Head Price
VS10 V59300 V59500 VSI700 VS-Pt VS-PS VHS P Machine Nos.: NV300 NV322 NV332 NV333 NV340 NV33%0 NV200C Part No 1+
NV3000 NV7000 NV7200 NV7500 NV7800 NV7850 Nv8170 BETA A £16.95
AMSTRAD NVB200 NVB400 NV860D NV8610 V8520 VHS 8 gEETI: g gggg
Machine Nos.: VCR4500 VCR5200 VHS T Head Part Nos.: VEHO171 VEH0213 BETAE 34 49
Machine Nos.: VCR7000 VHS R Machine No.: NV370 NV3708 VHS M BETAT £21.00
VCRA4600 VCRI000 VHST  Head Part Nos.: VEHO171 BETA W £19.95
Machine No.: NV330 NV777 VHS N BETA X £31.92
FERGUSON/JVC Head Part Nos.: VEH0286 VHS VIDED
Machine Nos.: 3292 8903 3v00 3v01 3V06 3V16 3v22 3v23 3v24 Machine No.: NV430 VHS W yhs A £14.95
3V29 3V30 3V31 3v35 3v36 3v38 3V39 3v49 VHS A Head Part Nos.: VEH0174 VHS 8 14795
Machine No.: NV366 VHS X  yMSC £19.95
S'SI‘E“N FVH — D520 D530 D620 D720 P420 PS10 P520 SHARP e E 18
achine Nos.: — VHS E £74.15
Head Pant Nos.: DDRMU 0002 HE17/21/27
PS30 P615 P620 P622 P710 P720 P721 P722 VRS U R ica81/273 651 661/2.3'5 659 699 WHS § \‘;:g : g; gg
EC Head Part Nos.: DDRMU 0001 HEGO 0002 HEO2 04 05 06 VHS | £21.25
I(I;ead part Nos.: 5458161 5458165 Machine No.: 2C9 VC110 VC203 VC220 VC300 VC381 V(384 VHS K 2125
| V386 VC387 VG388 VCA77 VG481 V(482 VCI30 VCE70 VC3300 VHS L £31°37
Machine]os-JuiOTHISOOIHE00ZAS VHS | yC9100 VCI300 V9400 VC9500 VCIR00 VCS700 VHS € '
Head Part Nos.: 5458282 5458413 5458415 5458992 ’ VHS M £16.95
Machine Nos.: 400H 4004H vHs K Head Part Nos.: DORMU 0001 HEOS VHS N £26.95
Machine No.: VC7300 VC7700 VC7750 VHSD  VHS P £14.95
HITACHI Head Part Nos.: DDRMU 0001 HE10 VHS R £21.00
Machine Nos.: VT3000 vhg A Machine No. VCE300 UHE - Sy A
Head Part Nos.: 5458104 Head Part Nos.: DORMU 0001 HE12 i i
Machine Nos.: VT4000 VT4200 VT5000 VT5500 VHS H  Machine No.. VC8300 VHSL o oiev 5900
Head Part Nos.: 5458161 5453165 Hzad Part Nos.: DDRMU 0001 HE14 VHS W 2195
Machine Nos.. VT6500 VT7000 V18000 V18040 VT8100 VT8500 Machine No.: VC2300 VHS £ Uhs X 3359
VT8700 VT9000 VT9300 VT9500 VT9700 VT9900 VHS | SANYD VHS 7 £16.50
) Head Part Nos.: 1430242 T0170G 1430242 122300 DRIGINAL FERGUSON
Head Part Nos.: 5458282 5458413 5458415 5458992 A
Rk > Machine No.: VIC5000 VTC5150 VTC5300 VTC5400 BETA D 01X0 003 222 £31.35
Nos.: ;
Machine Nos.: VT11 V14 VT33 VT34 VT330 VI340 VT5030 VIP10 VIP3D VHS K v 4 Pa nNNOS{/:T(‘; o045 1022%0 . Attt cisin
ﬂmm Nos.: VR3605 VR3033 VR3905 VR3913 VR3914 VR3935 'N"::zlggn :"S 133826?%;800 - g}ig % ggg &17;33
VR3943 VR3963 VR3993 VR3975 VR385 VR3Y85 VRIE33 ung a  Machine No. VIGO0 VECSS VICSS00 BELDuniGse R
G &y 01X0 082 001 £46.02
JVC (see also Fergusonl Machine No.: VCI300PS VL9350 BETAX g1x0 083 063 £66.03
Machine Nos.: HP4000 HR2200 HR3300 HR3320 HR3330 HR3350 SONY PHILIPS
HR3360 HR3660 HR3750 HR3860 HR4100 HR7200 HR7600 Head Part Nos.: A6762 044A, 044B, 054A, 147A 310 274 44 POA
HR7610 HRD110 HRD111 HRD120 HRD121 HRD140 HRO150 Machine No.: SL3000, 8000, 8030, SLT 6Me. 7, 7E, 7ME BETAA  §a7 200 54 £49.68
HRD220 HRD225 VHS A Head Part Nos.: AG6762 012A, 038A, 0S5A, 129A 691 200 98 £62.02
Machine No.: SLSW, 5000 5100 SLCS. €6, C7 BETAB 691201 12 £61.66
MITSUBISHI Head Part Nos.: A6762 072A, 122A, 136A, 139A, 213A 691 201 66 £61.93
Machine No.: HS200 VHS A Machine No.. SLC20, C30, C33, C40, C44 691 201 78 £49.96
HS7008 VHTO0  SLF1, F30, HF72, T20, T30 BETAW 691202 87 £55.37
FERGUSON/JVC
VD1 01X0-003-381 Tension band T3292/PUS45904A 255 D R I V E B E LTS
viD2 01X0-018-024 Take up idler T3292/PU47752 5.00 AKA J
VviD3 01X0-018-025 Rewind idler assembly T3V16/PU49282 6.20 w77 DBK13'-‘ 0.8 HR 2200 Dﬂxg £0.68
viD4 01X0-018-729 Take up idler T3V0O0/PU49280 6.95 VP 68 DBK13% £0.86 HR 3300 DBK107 £1.65
VID5 01X0-040-006 Loading belt T3V29/30/PU48941-2 c26 |ve7i00 DBK10: £1.65  HR 3330 DBK126 £1.65
VIDG 01X0-033-454 Roller Assy. (cass. Housing) T3V23/PU49042 450 |%)e DBKha AHR e Benior e
vID7 01X0-040-007 Take up idler 3V29/30/PU48967B 2.90 S 3 DBK13- €1.76  HR 3660 08K 103 £1.65
vID8 01X0-040-017 Reel motor assembly 3V29/30/PU51381V 27.95 | 2550 Dok AR Ray DBK12l A
VID9 01X0-065-009 Capston motor 3V35/36/38/39/PUS5371V 2210 | vs 9300 DBK104 £1.65 HR 7600 DBK138 £0.86
VID10 01X0-065-016 Cass. housing Assy. 3V35/36/38/39/PU29825 27.00 | V23500 g A L EER R
VS 9800 DBK103 £1.65
GEC/HITACHI FERGUSON NATIONAL PANASONIC
VID11 V5577355 GEC 4100/Hitachi VT11E capston motor 24.30 3292 OBK 103 £1.65 £1.76
VID12 V6413663 GEC 4000/Hitachi VT33 /f rewind arm 286 |3y A e m ggg,m {,’ﬁ,",g‘g‘ﬁ AL
VviD13 V6861471 GEC 4001/2/Hitachi 93/9500 f/t rewind arm 1.95 gz%g gg:}g t[g.gaa m 328 0&71532:} g%
VID14 V6861482 GEC 4001/2/Hitach) 93/9500 piay idier assy 475 I . ¢
VD15 V6886971 GEC 4004/Hitachi VT33 tf rewind am 180 |3V D §38 Ny 2000 DBK109 a%
vID16 V2423461 ET541 Tuner Unit 800 |3V S Rm D ey B o DBk e
3V 45/48/54 VID75:0 £0.70 NV 7200 DBK140 £1.08
NATIONAL PANASON'C 3 v 55/57 F\;I;ﬁgn £0.70 NV 8600 DBK112 £1.76
vID17 VXP0329 Fast forward idler NV2000 | 0.85
vID18 VXP0344 Idler NV7000/7200 PLEASE NOTE 085 | VB2 7000 DoRre] 2% v Dg,ﬁﬁp .52
VvID19 VXZ0078 Tension Band NV7000 ; 3.50 VBS 7000 DBK 1G5 £2.34 VC 385/386 OBK116 £1.52
VID20 VXP0S521 idler NV370 ALL VIDEO SPARES 265 | Voo 000 e Dl B0 e Al
vID21 VXP0463 Reel Idier NV777 3.40 ~ VG 6500 0BK117 £1.76
vID22 VXP0432 Pinch Roller NV333 HANDLING 330 | ow DQKELL; o B DBk118 BhE
ViD23 VXP0401 idier wheel NV333 125 | yao0i H DBK1.29 B Vetaoeso  DBK1Z £1.52
£1 _25 + VAT 3:(1)% : Bgmfg g g Ve 9 DBK121 £3.18
SANYO/FISHER HITAZHI SONY
VID24 452910800 Reel motor VTC5000/5150 950 | i vuras DB R GLET rerid M
ViD25 1430662701201 Reel drive pulie 6.50 VT 3000 DBK133 £1.65 SL 8080 DBK115 £2.66
VvID26 PR2758 Pinch ralier VT 5000/5;650 3.&5!3 a g% gg::gg S ;g gt g% gg:”g g.g
VviD27 14304904C0900 Gear idler Fisher FVH-P615 6. -
vID28 1430420400300 Heart idier Fisher FVH-P615 295 | VI 4000 Do 129 o Stce Wi R
sEe s mmoa @O BR
aSIARP AMOTP1029 c a5 VT 9500 0BK D9 050 Sur gBK10 gg
29 M 10 apston motor 73/9300 33,
vID30 RMOTV1008 Reel motor VCI700 1885 | yic so00 5150 vinveor g v UEE DBRIO0 1SS
VID31 NIDLO006 Idier VC387H etc 1.7 VIC 6000 VID7:07 £1.19
VID32 NIDLOOOS Reel idler VC9300 etc 185 | V1€ 5300 DBK'D o7 TOSHIBA
VID33 NIDL0004 Idier wheel VC2300 215 | VS 200 AR PR YRy e o
VIC 6500 VID7533 £0.78 Vv 7540 DBK123 £1.76
VIDEO LAMPS/BULBS VIESs0 Dok S5 Va0 Ybrao 291
VID34 Universal lamp without socket 230mm 0.45 ﬁg mlz? y}gt‘) agg% g.g: \\;ggssg ggﬂ:g g.gg
VID35 LA921OS Universal lamp with socket 310mm 0.50 o
vID36 gAT/PAN. P.C MTG. leadiess lamp 050 | YICMs0 1D7809 £0.61 V5475 DBK122 £1.76
ViD37 HARP 9300 Etc. lamp plus plastic shroud 253 q q q Prices subi
ject to
FU“ “ss;éwa'“ab'egv:"m 0‘{9” sallemlion»wilhuut notice
or ease X tock queries by post onl
NEW IN STOCK, A LARGE RANGE OF SLIMLINE REMOTES. Teleoh On‘; S St | D i
JUST SUPPLY MAKE, MODEL & PART No. IF POSSIBLE p 3 ; Orders from Gowt. Insttutions, Schools,
(24hr. answering machine Nationals efc., accepted with afficial order.
FOR AN IMMEDIATE QUOTE. AVERAGE PRICE £18.00 for Accass & Barclaycard users) Al goods should be deivered
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VCR Clinic

Philips VR6561

This machine wouldn't play as the head didn't rotate. It
would begin to turn but couldn’t manage a full rotation.
This pointed to one of the motor’s coils not being driven.
D.C. checks in the drive circuit revealed that transistor
T7113 (BD135) was open-circuit.

Another of these machines had the same fault but in
this case it was intermittent. There was a broken wire in
the loom from the PCB to the drum motor. P.B.

Grundig VS200

Tape path problems, such as the sound going off after a
few seconds, are often caused by a faulty pinch roller.
No sound or no control track recording/playback can be
caused by an open-circuit head winding.
Intcrmittent failure to initialise, especially from cold, is
often caused by poor connections on the ribbon edge
connectors to the sequence control module. P.B.

Philips VR6362

The symptom with this machine looked like faulty video
heads — until I tried the tape in another machine and
found that it had been crased! The +11-8d record supply
was present all the time as transistor T7701 (BC328) was
short-circuit. P.B.

Philips VR6561

If the idler wheel doesn’t flip across to contact the reel
discs, check that the block (item 257 4822 466 81643 that
fits under the top plate) hasn't fallen off. P.B.

Sharp VC7300

An increasingly common problem with these machines is
tape slack at the end of a rewind. The loop of tape then
gets crunched by the cassette flap when the tape is
cjected. Much time can be spent on the reel brakes if you
don't realise that the cause of the trouble lies elsewhere.
At eject the loading motor, under the deck, kicks to take
up the slack, via a belt coupling to the spool turntable. If
the latter doesn’t move, check the loading (short) belt for
slippage and the clutch on the loading block assembly for
excessive friction. E.T.

Hitachi VT220

This machine uses a multi-legged slab type chip
(STK5471) to produce the regulated power supplies.
We've had several of these fail, giving the following
symptoms: operate light comes on, no deck functions and
a noisy “r.f.-through” picture to the TV set, this picture
disappearing altogether when the VCR is switched on. It’s
the 12V line that fails. Use plenty of heatsink compound
when replacing this device. E.T.

Panasonic NV333

This fault gave us a few headaches. The machine, an older
version, had no clock display. Probably IC7501 on the
front panel we thought. However as soon as we removed
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the screws that hold the front and main PCBs and swung
these out the clock display lit up, went out, lit up and
went out again. A dry-joint we concluded, wrongly. We
finally got to work with our trusty component tester and
found that diode D1015 (MA165), marked D15 on the
print, was leaky though not short-circuit. This diode is
connected to the emitter of transistor Q1002 in the power
supply section, feeding a regulated 17V supply to the
clock PCB. A 1N4148 is a suitable replacement. D.B.

Hitachi VT130

The problem with this machine was very bad audio flutter.
When an alignment tape was played a scope hooked to
the audio output socket produced a display with marked
wobble at the right-hand side. We found that the capstan
motor drew about 140mA off load and that the waveform
generated across its input connections was rough. A new
motor drew 85mA and produced a much smoother
waveform. When it was fitted in the machine the sound
returned to normal. E.T.

JVC GR-C1

The reported symptom with this early camcorder was no
sound. In fact the playback audio was fine but during
record no sound reached the tape and there was no output
via the E-E monitor channel. We found that the audio E-
E mute line was in operation. For the machine to be
brought out of mute the line needs to drop below 1V. In
this case it fell to only 2-3V. The cause of the problem was
on the mechacon board: the cure was to remove a big
blob of yellow glue in the area of Q30. E.T.

Sanyo VHR3300

We’ve had a couple of these machines that intermittently
failed to come out of standby: the clocks worked fine but
there was sometimes no response from the on button. If
you get this problem check the fitting of the front PCB
and the clearance between it and the plastic front cover. If
one of the control switches is held in the others don’t
work. E.T.

Hitachi VT11

The fault with this machine looked very like dirty video
heads but after several attempts at cleaning them it was
obvious that we had to look elsewhere for the answer. A
check at the playback f.m. test point produced the
waveform shown in Fig. 1(a). Assuming that the heads
were o.k., we decided to check the drum flip-flop
waveform which was as shown in Fig. 1(b). This signal is
produced by the drum pick-up pulses which were then
found to have the correct mark-space ratio. So the servo
chip which contains the multivibrators that generate the
drum flip-flop signal was accused of being faulty. Unfortu-
nately replacing it made no difference. Time to look closer
at the drum pick-up pulses. The waveform was as shown
in Fig. 1(c) — Fig. 1(d) shows the correct waveform. The
small positive-going overshoot pulse circled in Fig. 1(c)
was of sufficient amplitude to make the positive
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monostable trigger, thus creating the incorrect drum FF
signal. Replacing the Hall i.c. on the drum motor cured
the fault. A.D.

Hitachi V164

The drum motor had stopped and voltage checks around
the drive chip IC601 revealed that the supply voltage at
pin 10 was low. This i.c. is supplied via D642 and a cold
check suggested that the diode was o.k. Replacing it
restored drum motor operation however. A.D.

Hitachi VT17

The drum ran at full speed because there was no FG
signal at the servo board. We found that there were dry-
joints on the FG board within the drum motor. A.D.

Panasonic NV-G21

The customer’s complaint was that the cassette wouldn’t
eject. In fact the machine was very sluggish in lacing the
tape. If the capstan motor was given a helping hand
everything worked. A new capstan motor put matters
right. A.D.

Panasonic NV430

We at first thought that this machine had dirty video
heads, but cleaning made no improvement. When the
scope was connected to the head preamplifier module to
check for head wear the fault cleared itself. A check on
the inside of the module revealed dry-jointed connectors
and earthing connections. Resoldering the faulty joints
cured the fault. It’s worth checking that the module fixing
screws are tight and thus providing good earthing.  A.D.

Panasonic NV788
The fault reported by the customer was a poor picture
which was worse in pause and slow motion. A field
engineer had visited the house and cleaned the heads.
This had improved the playback picture but didn’t help
very much in the still/slow-motion modes, so the machine
was brought into the workshop for further investigation.
We found that the top third of the picture was noisy in
the still mode, the rest of the picture looking all right. The
back tension was checked and adjusted without producing
any improvement and new heads made no difference. A
slight improvement was obtained by adjusting the inlet
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Fig. 1 (left): Waveforms associated with the Hitachi VT11
fault described above.

Fig. 2 {right): F.M. output waveforms and head switching
relay, see the Panasonic NV788 fault.
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guide. We then looked at the f.m. output waveform at
TP3512 - see Fig. 2. In the playback mode the normal L
and R heads are used and the output was correct. In the
still/slow modes however a fifth head L’ is switched into
circuit, replacing head R. As shown in Fig. 2 it was the
output from this head that was causing the problem. Since
heads R and L’ share the same playback amplifier the
only cause of the difference could be in the switching,
which is done by relay RY3501. We didn't have a
replacement in stock so the relay was removed, its cover
was opened and the contacts were squirted. When the
relay was refitted the fault had gone and the machine gave
perfect stills and noise-free slow motion — despite the fact
that the heads were the original ones. I.B.

Salora SV8300/Mitsubishi HS304

This machine would ignore any tape operation function
after a couple of hours’ use, e.g. if the machine was in the
playback mode you couldn’t stop a tape without switching
the machine off. If rewind was selected and the tape was
allowed to rewind fully you would then find that the
machine wouldn’t eject. The cause of the problem was a
poor leaf switch contact, FL-SW-2, which is the inner of
the two leaf switches on the right-hand side of the cassette
loading housing. It’s the onc that makes when a cassette is
pushed in and is held closed by the loading cam, going
open again only when the tape is fully ejected. I.B.

Grundig VS200

We see a lot of these machines. They seem to be very
reliable electronically tut the mechanics are not so hot.
Failure to initialise is often due to a faulty brake switch
which is located between the reel motors. If it has a plastic
cover this must be discarded and the switch changed, not
just cleaned.

The reel motors are suspect if the machine chews tapes
or shuts off. A light tap on the top of the reels will
sometimes free a tight motor. The feed motor causes the
worst problems — when it becomes tight it will jam the
mechanics. Changing the motors over will often cure the
problem.

We've also had a few sound heads go open-circuit
recently. You need to take note of the pink slip that
comes with the new head as the wiring is different. If you
get this wrong you'll still have no sound. E.M.B.

Grundig VS310

Faulty or worn heads can be responsible for poor reverse
search. For sound wow check whether the capstan belt has
split. To get to this you have to hinge out the electronics
chassis — don’t remove the deck or you'll never dress the
wires in the right place again. If you have a different fault
when it's back together check all the plugs — they are of
very poor quality. E.M.B.

Amstrad VCR6000/VCR6100

This fault has fooled several of our field technicians: the
remote control handset can be programmed on its liquid
crystal display but the VCR won’t accept its commands.
When the first machine with this complaint was brought
into the workshop our trusty remote control handset
checker proved that the unit was transmitting something.
A further check revealed that the batteries produced only
5-6V. New 6V batteries cured the problem. A.S.
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Servicing Compact Disc Players

Part 3

Last month we considered in some depth the various
different types of laser assembly used in domestic CD
players. Having done so we can deal with the servicing
aspects. The laser optical unit is a throw-away item, so the
only thing you can do is to replace it. Since the trade price
of such units is in the region of £35-£120 however it’s
essential that your diagnosis of a faulty laser unit is
correct! Training officers I've spoken to tell me that a
sizeable proportion of the units returned under guarantee
prove to be in working order when tested. There are
probably several reasons for this. Some units may have
been replaced simply to rule out the laser as the cause of
player failure; in other cases a quick diagnosis under
pressure of work may have led to the unit being returned.
As more players come out of the guarantee period
however it's going to be essential that such mistakes are
avoided.

There’s another problem that could arise in practice.
With older players the cost of a replacement laser unit is
generally at the higher end of the range. The customer
might well decide that he doesn’t want to pay out such a
large sum of money to have his player repaired. If you
have spent several hours before finally deciding that the
laser unit is defective you could well find yourself out of
pocket. This is not a new problem with domestic equip-
ment servicing of course, but it’s one that must be avoided
wherever possible. So this month we’ll look at methods of
checking the laser in a CD player.

Safety

The safety aspects must first be made clear. All service
manuals contain a warning about damage to the retina of
the eye if the laser is looked at directly. There’s a
temptation to do this when attempting to establish
whether the laser is lit — although the output is infra red,
some visible light in the red spectrum can be seen in the
lens. We must be adamant however that the warnings are
taken seriously. Thus another method must be found to
ascertain whether the laser is lit.

Many players contain safety switches that allow the
laser to light only when a disc has been inserted. It's
usually necessary to override such switches while carrying
out service checks. When you have done so, take great
care not to look at the laser accidentally or allow the beam
to touch your skin. Warning labels should be present on
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Fig. 1: (a) Never look at the laser beam directly. To do so
will damage the eye. (b) It’s permissible to view the beam at
an angle of at least 45° and a distance of at least twelve
inches.
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all CD decks, but it’s possible that with time some of them
will go missing.

There is also the possibility of damage to the laser,
which is prone to damage by static charges. Although the
problem is not as great as with unprotected CMOS
devices, certain precautions should be taken when replac-
ing a laser unit. These are as follows:

(1) The new laser unit will come packed in an anti-static
bag. Don’t remove it until necessary.

(2) Ensure that the laser unit, yourself and the deck are at
the same static potential by touching the deck whilst
handling the laser unit (the use of earthed bracelets and
the like is not necessary).

(3) Put the suspect laser unit in the bag as soon as possible
— after all it may not be faulty.

(4) Don’t touch the laser unit lens as this would not only
put grease on the surface but could damage the rubber
suspension of the two-axis mounting.

(5) Don’t place the laser unit close to large magnets that
could affect the strength of the permanent magnets in the
two-axis mounting.

(6) The new unit may have a shorting link or clip across
the terminals to keep the laser’s anode and cathode
shorted during transit. Make sure that you remove this.
It's not always obvious unless you take the trouble to read
the fitting instructions enclosed with the new unit, some-
thing engineers don’t always do . . .

Laser Checks

One of the first things you must do when servicing a
CD player is to establish whether the laser is lit. A quick
way of doing this it to see if the front display shows the
usual information, such as the number of tracks, playing
time ctc., once a disc has been inserted. If this data is
picked up the laser must be emitting light. This doesn’t
however mean that its output is high enough to ensure
correct reproduction from all discs, and you may have to
check this. If the player doesn’t show even the front
display data there are several possible causes, only one of
which is the laser unit. So how can you check whether the
laser is lit and that its output power is correct?

By far the simplest method is to use a laser power
meter. This will tell you not only whether the laser is
emitting light but also whether the output is within
specification — around 300uW. There's one drawback: the
cheapest meter I've come across costs over £200. If your
workshop is a large one that services numerous CD
players the purchase of a meter may well be a worthwhile
investment. If the number of players that come in is small
however you will probably be reluctant to buy a meter.
The good news is that there are other simple ways of
determining whether the laser is emitting light. Unfortu-
nately it’s not so easy to determine whether the output is
adequate.

A simple method that some engineers have adopted is
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to view the laser at an angle of about 45° and a minimum
distance of twelve inches (see Fig. 1). You can usually see
the red glow in the lens from this angle. This technique is
suggested in some service manuals, the theory being that
the laser light is dangerous only when viewed directly
from above: when viewed from the side you are seeing
diffused light at a low power level. Although I've used this
technique, with no adverse affects, I personally favour the
use of an infra-red detector circuit instead. Fig. 2 shows a
circuit suggested by Hitachi. It can be assembled casily
and is also useful for checking the output from infra-red
remote control handsets and the stop sensors in VCRs. If
you already possess one of the IR remote control unit
testers available from various trade suppliers it would be
worth trying it, but remember that the laser unit’s output
is far more intense, so don’t hold the tester too close.
With a 9V PP3 battery the circuit shown in Fig. 2 should
sense the beam when held at a distance of about twelve
inches. I use the RS Components IR sensor in my own
unit but there’s no reason why you shouldn’t try an IR
end sensor from a scrap VCR.

Another alternative is to use the technique suggested by
Jim Littler on page 420 of the letters section in the April
1988 issue of Television. He connects a phototransistor
across an ohmmeter and measures the resistance. A word
of warning however. He uses this method to test IR
remote control handsets: when used with a CD laser unit
you may encounter some difficulty in locating the 1-7um
beam.

Fault Finding

As mentioned earlier, with many players the laser is
enabled only when a disc has been inserted. Don't be
caught out by thinking that the laser is dead when in fact it
has not been turned on by the control microcomputer
chip. With many of the more expensive players this chip
has a service or test mode which, when selected, will
permit the laser to light. If the player doesn’t have this
facility you will have to locate the disc-inserted sensor and
fool the microcomputer into thinking that a disc has been
inserted.

Some players keep the laser lit permanently, using the
disc clamp arm as protection against accidental eye dam-
age. Obviously this arm will have to be removed before
carrying out the tests suggested. Having done so, be
careful that you don’t view the laser accidentally.

A laser that gives no output at all is perhaps one of the
simplest faults to diagnose in a CD player. On insertion of
a disc the first thing a player does is to perform the focus
search routine: the object lens is pulled fully backwards
and is then moved progressively forwards until correct
focus is achieved. When this has been done the control
microcomputer proceeds with the tracking search and disc
rotation run-up routines. Clearly if the laser is not lit the
focus search will be unsuccessful. Thus the disc will not
even start to rotate and the front display will show some
form of error message. A number of other faults could
also produce these symptoms, but as a first step when you

Fig. 2: Simple laser radiation
sensor circuit suggested by
Hitachi. The circuit can also

sy be used to check IR sources.
100 eq. pp3 D1 is an RS Components IR
sensor, order no. 306-083. D2
0¥ 2 is a standard 0-2in. LED, e.g.
D768 ] RS 586-475..
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encounter them a check on whether the laser is lit is a
logical starting point.

Low Output

The more difficult problems arise when the laser’s
output is low and you don’t have a power meter with
which to check it. In this case it’s a good idea simply to
clean the lens — in most cases this will cure the problem.
When the laser points upwards dust tends to settle on the
lens, causing diffusion of the light. The problem is parti-
cularly likely to accur when the user smokes.

Cleaning the lens is a simple task but you must observe
similar precautions to those followed when cleaning video
heads. The best methad is to wipe the lens gently with a
cotton swab damped in isopropyl alcohol: don’t press too
hard or you may damage the two-axis mounting device.
Other types of cleaning fluid are not recommended as the
lens is coated with a plastic-based material that could
dissolve during the cleaning process, leaving the lens with
a “foggy” surface.

If the problem is simply dust the lens can be cleaned
with an air brush.

Various symptoms will be encountered when the light
output is low, either because the lens is dirty or because
the laser diode is failing. In most cases the player will fail
to achieve initial focus and will thus not operate. There
are occasions hawever when the complaint is of intermit-
tent operation, or that the player will play only certain
discs. In these cases lens cleaning is the first step to take.
If this fails to cure the problem it’s really necessary to
check that the laser’s output power is correct.

The procedure given in the service manual for setting
the laser’s output power usually involves the use of a
power meter. It's unwise to attempt adjustment without a
meter, bearing in mind the point made last month about
laser damage due to excessive current. There are those
who may be particularly familiar with a certain model and
know of a safe though unofficial way of carrying out this
adjustment without damaging the laser, but such tech-
nigues can be learnt only through experience. What else
can be done?

In many players the r.f. waveform (the name given to
the modulated off-disc signal after amplification) will be of
reduced amplitude when the laser’s output is low. This
can be used as an indication of the laser’s output power.
In fact one of the unofficial techniques I've used for
setting the output power is to adjust it until the amplitude
of the r.f. waveform is correct. But beware — I've noticed
that once the correct amplitude has been reached you can
turn up the output power still further without the r.f.
amplitude being increased. This is possibly due to some
form of a.g.c. in the r.f. amplifier i.c., but the action of
the a.g.c. in adjusting the signal amplitude doesn’t alter
the fact that the laser is operating at an excessive power
level.

When the laser’s cutput power is low the player will in
many cases manage to achieve correct focus and will
preceed with the dise run-up and tracking search routines.
The player will then attempt to read the table of contents
at the start of the disc. If successful, it will indicate the
number of tracks, the playing times, ctc. For the disc to
attain its correct speed however the servo must receive
data from the disc. If for any reason whatsoever it doesn’t
the disc will usually take off at high speed beforc the
control microcomputer finally steps in and initiates the
stop mode. During this brief period it’s possible to scope
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the r.f. waveform as a check on whether the laser’s output
power is adequate — but you have to be quick, and I mean
quick!

More Symptoms

Another fault symptom is when the player gets as far as
reading the table of contents, the disc doesn’t take off, but
the player fails to read the table and stops after about ten
seconds. This is very rarely caused by a low output laser,
but again you can use this ten second period of rotation to
scope the r.f. and ascertain the laser’s output.

Other difficulties arise when the player refuses to play
at all and you are thus unable to obtain an r.f. waveform
display. In this case the best approach to adopt is to
establish first that the laser is at least lit, then check that
the focus o.k. (FOK) logic level changes during the focus
search routine. The FOK logic will be discussed in more
detail when we look at the focus servo. Suffice it to say
here that if the FOK logic is correct the player must have
attained correct focus and the reason for failure of the disc
to rotate must lie elsewhere.

Service Mode

The above suggestions for briefly scoping the r.f. output
apply to players that don’t have a service mode facility.
One of the reasons for including a service mode is to
enable the control microcomputer to operate the machine
under fault conditions, thus giving access to many of the
waveforms including the r.f. You generally require the
service manual to discover how to enter the service mode.
Some of you may wonder why all players don’t include
this facility. The answer is simple. Because this is an aid to
the serviceman and not the customer it doesn’t help to sell
players. There is also the need for extra programming in
the microcomputer’s ROM. Thus the makers of some
cheaper players don’t bother with it.

Laser Adjustments

No adjustments after replacement are required with
most of the latest laser units. This is not the case with
many earlier players, where adjustments are required
before an r.f. output can be obtained. The adjustments
most commonly found are the laser position switch, the
grating adjustment and the tangential screw. The latest
production technology seems to have made them largely
unnecessary.

The laser position switch is a deck adjustment that sets
the point at which a leaf switch or microswitch closes
when the laser carriage returns to the disc centre. If
misadjusted the player will not be able to find the table of
contents when a disc has been inserted. We’ll look at this
in more detail when we cover player mechanisms.

The grating adjustment rotates the diffraction grating in
the laser assembly. Last month we explained that this
grating splits the beam into three, the two side beams
being used to produce a signal for the tracking servo. The
object of this adjustment is to rotate the position of the
side beams so that they fall evenly on either side of the
data track - see Fig. 3.

If this adjustment is not set correctly the signal sent to
the tracking servo will move the laser forwards or back-
wards at quite a high speed. Until this adjustment has
been carried out correctly the player will not be able to
perform any functions and attempts to carry out other
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Fig. 4: Diffraction grating adjustment. (a) TE signal at null,
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Fig. 5: Tangential adjustment. (a) A good waveform with
minimal jitter. (b} An r.f. waveform with jitter. {c) An r.f.
waveform without jitter.

adjustments will result in all sorts of problems. The only
correct way of carrying out this adjustment is to do it by
the book, but even so you may encounter difficulties at
first.

One manufacturer who still incorporates this adjust-
ment is Pioneer. Anyone who has dealt with these
machines will know that grating adjustment is one thing
you shy away from where possible. For the benefit of
those who work on these players however 1 can offer
some useful advice.

The method of grating adjustment laid out in the
manual is to scope the tracking error (TE) signal and turn
the screw (a special eccentric screwdriver is required) that
rotates the grating until the signal reaches a peak — see
Fig. 4. The problem arises when you've managed this
quite successfully but the player still doesn’t operate.
Quite naturally you go on to attempt other adjustments to
clear the fault. What the manual doesn’t tell you is that
there is more than one peak - in fact there are on average
ten peaks, and only one of them is the correct one! The
key to success is to turn the grating screw to one extreme
and then rotate it slowly to the other extreme, counting
the peaks as you go. The correct peak is the centre one.
So if for example you count eleven peaks, turn the grating
screw back until you are at the sixth peak. In the case of
ten peaks being counted take a guess at five or six — it will
be one of the two. Credit for this time-saving method
must go to Ken Clements, Pioneer UK’s technical training
officer, who spent some time working on the problem
before he came up with this simple solution. I've not had
the opportunity to see if it will work with other makes of
player, but I would certainly attempt it if I found myself in
difficulties with the grating adjustment.

When is it necessary to carry out grating adjustment?
There are basically three occasions when the adjustment
may be required: when fitting a new laser unit, when the
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unit has been subjected to a severe shock — or when
someone has decided to have a go.

The tangential adjustment sets the optical assembly so
that the beam is at right angles to the disc. If this
adjustment is not correct the beam will be eccentric
instead of circular at the disc’s reflective surface, causing
problems in both the focus and the tracking servos. In
most players this adjustment is done by scoping the r.f.
signal and setting the screw so that the signal has mini-
mum jitter — see Fig. 5. Next month we will be looking at
the r.f. signal in detail. It will then be clearer just what
you have to look for.

In Conclusion
In this instalment we’ve concentrated on ways of estab-

lishing that the laser’s output power is correct, with or
without the use of a pawer meter. It’s far simpler with a
meter. but cost and circumstances have to be taken into
account. The other methods of checking a laser really
amount to dodges that can be adopted in the absence of a
meter. Suppose you've tried these dodges and still find
yourself chasing your tail? The cause of the problem could
of course lie elsewhere, and we’ll be looking at other
possibilities in later parts of the series. This month we’ve
outlined the CD player’s initial start-up routines and
emphasised the importance of establishing that the laser is
lit, that its output is adequate and that any mechanical
adjustments have been made correctly.

One final point. If the laser isn’t lit, don’t assume that
the cause has to be the laser itself. In all probability the
fault will lic in the power supply to the laser assembly.

Cable and Satellite 89

This year’s Cable and Satellite event was held at Olympia
on March 16-19th. Last year, reporting from the event at
its Wembley venue, the conflict between the various
impending satellite TV systems was so obvious that we
expanded the article to give readers an update on the
situation. A year later TV from space has indeed got itself
into a mess, as predicted, but not quite in the way the
writer expected. The “Murdoch factor” had not then
entered the equation, but now that it has it was bound to
dominate the show.

From an engineer’s point of view there was little to be
gained from looking at the set-up converters for Sky as
most are on allocation. The dishes and their substitutes
were interesting however. The ones for Astra, with an
average 55cm diameter and mostly with offset LNBs,
were of note particularly for-the flimsiness of their fixing
bracketry. We who live near the coast and have experi-
ence of dishes of over 1-5m diameter drew in our breath
sharply at the prospect of them being able to stand up to
equinoctal gales.

The Squarial for BSB was in evidence, the mock-ups
being mostly under 12in. square. Now that BSB’s power
could be divided between five transponders instead of
three as initially planned, surely something bigger than a
foot square will be needed? Nobody was prepared to say.

Sir Clive Sinclair with the Cambridge 45cm square satellite
TV aerial announced at the Cable and Satellite Exhibition.
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A further type of aerial was introduced by Sir Clive
Sinclair’s Cambridge Computers, for reception of the
Astra transmissions in the Midlands and the South. It’s a
17in. (45cm) square device which is only five inches deep
and has a circular concave section in the centre. Deliveries
are expected to start in the autumn and the price should
match the Amstrad offerings.

BSB used MAC transmissions from the French TDF-1
satellite to demonstrate the quality of MAC pictures. Pity
they had to use D2-MAC. A pity too that Aerospatiale is
having to advertise the satellite in the trade magazines in
an effort to find users for the three vacant transponders.
Overheard conversation leads us to believe that TDF-1's
signals are so strong that an LNB pointed at 19°W will
produce a picture without a dish.

The signals from Astra are quite powerful too. On the
Alston Barry stand an 0-9m dish locked an Astra picture
direct, despite the screening provided by all the steel that
supports Olympia’s roof. The last time the writer spotted
anyone breaking through the Olympia screening was in
1939, when Radiolympia was struggling against the ap-
proach of World War Two and we were all listening to the
news from outside on battery portables, so as to find out
where our families had been evacuated. But back to this
year.

“Bird finders” were to be seen in profusion, mostly
based on the humble compass. A device from the USA
used three spirit levels to set the elevation, azimuth and
declination of polar mounts without having to refer ini-
tially to true south.

Most of the big boys amongst the TV receiver manufac-
turers were conspicious by their absence. Perhaps they are
waiting until they can offer the user a TV set that will
receive everything without the need for black boxes on
top. Philips was there however, mostly because of the
SMATYV activities of its associated Portseigne company
and the fibre-optic cabling of the Pope wire and cable
subsidiary. | often wonder what the outcome would have
been if earlier this century Mr. Pope, who supplied Mr.
Philips with the wire for his lamps, had won the takcover
battle instead. 1 wonder too what this show will be like in
a few years’ time, when there will be two Astras, two BSB
satellites, two TDF satellites, some high-power Eutelsat 2
birds and lots more. Could we end up with more broad-
casters than viewers?
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Service
Bureau

Requests for advice in dealing with servicing problems
must be accompanied by a £2 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.

BACK TENSION

Is it possible to convert the tentelometer back-tension
figures specified in certain service manuals to the figures of
a back-tension cassette gauge, e.g. the JVC PUJ48076-2?

Yes. The cassette gauge is calibrated in gm whereas the
tentelometer readings are ‘“‘tension units”. Torque is
tension times the radius of the reel pack. Thus 40g is
equivalent to 120 grams-force per cm in a 3cm radius reel
- 120 = 40 x 3.

TATUNG 160 SERIES CHASSIS

There seems to be a compatibility problem between this set
and a Panasonic NV7200 VCR. Are there any modifica-
tions that can be tried?

Tatung suggest the following modifications for im-
proved operation of 160 series chassis sets with VCRs:
increase the value of C004 to 22uF, change R114 to
2-7k€2, R106 to 150k} or 180k}, R117 to 1-2kQ}, R116 to
1-2k€} and C111 to 0-2uF.

PANASONIC NV7200

This machine won’t operate though the voltages from the
power supply panel are o.k. and the front panel indicators
light.

In our experience the most common cause of this
problem is failure of the cassette-down microswitch. With
the cassette down there should be 12V at connector
D6010. If this voltage is present, suspect an open-circuit
tape sensor LED.

VIDEO LINK

We have a Hitachi Model CPT2188 with a 6-pin DIN
input/output socket, the connections being as follows: 1
VTR switch; 2 video input/output 1V/75(; 3 ground; 4
audio input/output L 0-7V/10k(); 5 12V; 6 audio input/
output R 0-7V/10k(}. This is to be used with a Sanyo VHR-
DS00E VCR that has a scart input/output socket. How does
one go about this?

Link pins 1 and 5 of a 6-pin DIN plug. Connect the
other pins as follows: 2 to pin 19 of the scart connector; 3
to pins 17 and 4 of the scart connector; 4 to pin 3 of the
scart connector; 6 to pin 1 of the scart connector. The
link-lead will need to contain three screened cores.

FERGUSON TX90 CHASSIS

A very faint patch has developed on the left-hand side of
the screen, about half way down. On a blue raster this
shows up as a slightly darker shade of blue. Vertical lines
on the left-hand side bend around this patch and veer
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towards the bottom left-hand corner of the screen. A slow
ripple effect runs up the lines adjacent to the patch.
Vertical lines on the right-hand side of the screen remain
straight and steady.

We have known this effect to be caused by an over-
strong magnetic field around the mains transformer as a
result of half-wave operation. Check diodes D120 and
D123 and their connections to the transformer. Then if
necessary check the dual-posistor Z102, C183 and the
setting of the set-h.t. potentiometer RV224.

HITACHI VT33

There is no playback though fast forward and rewind are
all right. On completion of loading the machine stops
within a few seconds then the tape is returned to the
cassette.

Check whether the head drum and take-up reel are
rotating at loading completion in play. If they are the reel
sensor is suspect — check whether the pulses from this are
present at pin 50 of 1C901. If necessary check for flip-flop
pulses at pin 49. If the take-up reel is not rotating the fault
could be due to the idler slipping or the reel motor.

FIDELITY F14 (ZX4000 CHASSIS)

The problem with this set is no line sync. The TDA4503
signals/timebase generator chip has been replaced and the
voltages around it seem to be about right. During service
work the BUSO8D line output transistor went short-circuit.
This has been replaced but there is still no line sync — also
no sound.

With this set the sound is muted until the picture is
correctly synchronised. Feedback from the line output
stage for sync purposes is via R109 (ten separate 5-6k{}
resistors) and C25 (0-1uF). These items should be
checked, also if necessary R30 (5-6k(1), C24 (22nF) and
the horizontal shift control PR18 (100€2).

HITACHI VT9500

When returning to play after reverse picture search the
capstan continues to run in the reverse direction before
gradually slowing down and resuming the correct direction
and speed. This has the effect that tape is spewed out of the
cassette for three-four seconds before it’s eventually reeled
back on to the take-up spool. The problem is also present
with forward search, but is not so noticeable. The picture
quality is very good.

To prevent this effect the microcomputer chip 1C905
was changed from type HD38800A50 to type
HD38800A74. At the same time R955 was changed to
27k}, R420 to 5-6k€) and a 47uF, 10V capacitor (C461)
was added from pin 11 of IC402 to chassis. If the tape is
not actually being damaged you might decide that the
trouble and expense of carrying out this modification are
not worthwhile.

SONY KV2706

This five year old set shows horizontal flyback lines on the
picture. Any ideas on clearing the fault?

First check the level of the 12V line at the emitter of
Q291. If it’s wrong check D291, Q291 and C855. If the
level is correct check the setting of the screen control on
the c.r.t. base panel. Sometimes the fixed resistors asso-
ciated with this control can drift in value, altering the
screen (Al) voltage.
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CASE

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

\

317

It’s some years since TV chassis with thyristor regulated
power supplies were last designed but many sets of this
type continue to come into the workshop. Amongst the
last thyristor-based power supply systems were those used
in early versions of the Ferguson TX9 chassis and in the
Philips G11 and Bang and Olufsen 20AX chassis. It’s the
“latter chassis that concerns us here. Models using this
chasis include the 3502, 3602, 3702, 3802, 4002, 4402 and
6002. The basic elements of the circuit are shown in Fig.
1. It has the virtue of drawing current on both halves of
the mains supply cycle since the two thyristors SSCR1/2
are used in a full-wave bridge configuration (with 5D3/4).

Certainly the fault symptom suggested that the power
supply scction of the set was faulty: a hum-bar effect
travelled slowly up or down the screen, affecting both the
signal and the deflection. Sometimes the whole picture
would flutter in size, as though the power supply was
unstable. On the assumption that excessive mains-rate
ripple was present on the main h.t. rail, two items came
under suspicion: the large reservoir capacitor SC3 and the
active filter circuit consisting of transistor TR1 and the
associated components. 5C3 and 0TR1 were both checked
by substitution, but this produced very little change in the
on-screen symptom. So — should this perhaps have been
done before? — an oscilloscope was brought into action to
check the level of ripple on the h.t.linc.

The manual indicates that the mains-rate ripple at the
emitter of OTR1 should be around 30mV peak-to-peak,
riding on about 300mV of line-rate hash. In this set the
amplitude of the S0Hz ripple could be measured in volts.
Further attention was therefore paid to the active filter

5SCR1 0TR1 RT
— Y\ Bl — -
! )
501 5D3T
Mains 511 pIRZ
AC
Eer 5041 5SCR2 5TR1
.
>
—
Control
sl erreut (rigger é
pulses
(5588? '.fSCL J.scs
e Feedback

Fig. 1: Basic elements of the full-wave thyristor regulated
power supply used in the B and O 20AX chassis.

circuit — to the two transistors SRT1 and 5TR2, capaci-
tors 5C4 and 5CS5, and the associated resistors. No faults
could be found in this area, but a further scope check
showed that a huge 30V sawtooth waveform was present
at the common cathode connection of the two thyristors.
The reservoir capacitor had already been checked, and
the scope showed that drive pulses were present at the
gates of the two thyristors. We next fitted a new pair of
thyristors, which didn’t alter the situation one bit. That
something was wrong in this area seemed certain. What it
could be was less clear.

What had been overlooked — in both the fault symp-
tom and the oscilloscope’s display? Which component had
failed? Answer next month.

ANSWER TO TEST CASE 316
— page 441 last month —

John's efforts with the Ferguson TX9 chassis last month
provided him with an instructive insight into TV fault-
finding techniques. The set concerned wouldn't start up,
though the power supply was working and h.t. was
present in the line driver and output stages. It didn’t take
him long to find that there was no line drive and that the
sync/line oscillator chip was inactive as its 12V supply was
absent. He came unstuck however in trying to establish
the cause of its absence.

The supply for the line oscillator is derived from the line
output transformer, so at switch-on something has to be
done to kick-start the line timebase. Once it comes into
operation pulses from the line output transformer are
rectified and fed to the 12V regulator which provides the
supply for the low-voltage sections of the set, including
the TDA9503 sync/line oscillator chip. For start-up pur-
poses the line driver transistor VT67 is biased on and the
voltage at its emitter is used to power the TDAY503. Once
the latter gets going it produces a squarewave output to
switch VT67 off and on. The forward bias for VT67 is
obtained from the h.t. line, two zener diodes and a
resistor being used for the purpose.

In this case the 68V zener diode W86 had gone open-
circuit, leaving VT67 without base bias. Failure of VT67
or the resistor involved (R222) due to an open-circuit, or a
short-circuit in the other zener diode W87 (15V) or C176
(100uE), could as easily have caused the problem. The
key te diagnosis however is knowledge of how the circuit
is supposed to work rather than the availability of elabo-
rate test equipment or a degree in electronics!

QUERY COUPON

|
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Available until 17th May -
One coupon, plus a £2 (inc. VAT) =
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|
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% HE A.V.S. GROUP

, AUDIO VISUAL SERVIGES
THE BOSS HAS HAD A FIT OF MID- 0=

SUMMER MADNESS — OVER 4000
PIECES OF NEW & EX-RENTAL 3

STOCK MUST BE CLEARED! R3]
YOU NAME YOUR REQUIREMENTS 0>

AND WE PROBABLY HAVE IT, AND K—>
WE WILL TRY TO MATCH ANY DEAL (=3
YOU ARE GETTING ELSEWHERE! :3

EX-RENTAL TV’s, EX-RENTAL VCR’s, NEW VCR’s, (—>
MIDI SYSTEMS, MICROWAVE OVENS — WE DO (2
THE LOT.

V—>

S0 TRY US — WE'RE NOT AFRAID OF DOING A DEAL :=3

= 08444 3226 08444 2995
36 WYCOMBE ROAD, PRINCES RISBOROUGH, BUCKS.

E

il

LTI el JY T 2 0652 660242 0652 660243
| UNIT 8, ST. MARY'S WORKS, MARSH LANE, BARTON-ON-HUMBER, SOUTH HUMBERSIDE |

§ N.B. SWINDON CUSTOMERS PLEA C
AVS SUMMER SALE @ AVS SUMMER SALE @ AVS SUMMER SALE
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HERE’S JUST A SELECTION
OF OUR SUMMER PRICES

TRY US ONCE AND YOU WILL BE
HOOKED — THAT’S A PROMISE!

UN-SERVICED

SERVICED

UN-SERVICED

EX-RENTAL

SERVICED

NEW MAN
RET

UN-SERVICED

SERVICED

ACTURER E
RNS

w

NEW

9000
ETC

£8

9000
- ETC

£12

MECH
VCR’s
£25

MECH
VCR’s
£40

VCR’s
FROM
£70

VCR’s
FROM
£100

VCR’s
FROM
£120

TX9/10

£20

TX9/10

£29

3V30

£45

3V30

£65

CTV’s
FROM
£40

CTV’s
FROM
£70

CTV’s
FROM
£85

TX9/10
TEXT

£39

TX9/10
TEXT

£49

F/LOAD

£350

F/LOAD

£65

|[FROM £50

Midi Hi-fi
with C.D.

Midi Hi-fi
with C.D.
rrom £65

Midi Hi-fi
with C.D.
FROM £85

TX9/10
STEREQ
£59

TX9/10
STEREO
£69

STEREO
VCR’s
£60

STEREO
VCR’s
£80

Microwave
Ovens
(not
available)

Microwave

QOvens
From

£40

NON

TV’s
FROM
£10

THORN

NON
THORN
| TV's
FROM
£15

NON
THORN
VCR’s
FROM
£40

NON
THORN

FROM
£50

e

LFOR SPARES OR REPAIR FROM JUST £5

SPECIAL ON B/W
VCR’s REAR:EH RVTCRG T ELED

£22

® Qry 10

ARGAIN CORNER! B3LLG NANH’

CTV’s & VIDEOS

Microwave
Ovens
From

|
|
£45 |
|
|
|

22B5 PROF SERIES T.V. l

SPECIAL FROM £60

- ]

ALL PRICES ARE SUBJECT TO 15% VAT. PRICES ARE ALSO BASED ON |
QUANTITY AND AVAILABILITY — HANDSETS CHA1GED EXTRA. |

DIN
PRIl

BES RISB(

S

ROUGH BRA

ANCH

NCH ON 08444

VA V’A ’

S|

A

| AVS SUMMER SALE @ AVS SUMMER SALE @ AVS SUIVIMER SALE
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% SALE & SALE * SALE * SALE % SALE % SALE % SALE % SALE x SALE x SALE * SALE *

VASCORT LTD - LEEDS:

% SALE * SALE + SALE * SALE x SALE % SALE x SALE x SALE * SALE x SALE x SALE %

ANNOUNCING
THE SALE 10 BEAT ALL SALES

BIGGEST & BEST SELECTION OF THORN &
EX-GRANADA STOCK IN THE

WHOLE OF YORKSHIRE

S e LOOK AT OUR S e

FANTASTIC BARGAINS

WORKING VCR
Hitachi/Nat-Pan
Infra-RedVCR ...........................

Many more varieties of V.C.R.’s e e i
in stock to choose from
Non-workingVCR .....................

CTvV

Basic (Various) ...........................
Remote ...
Text oo

STEREO SUPERSOUND (working, excellent condition) — from £75.00
(Note: VAT & H/sets extra)

PLUS MANY, MANY MORE BARGAINS IN STOCK NOW!
ANY QUANTITY, LARGE OR SMALL

VASCORT LTD., UNIT 2,

COPLEY HILL TRADING ESTATE, WHITEHALL RD., LEEDS.
TEL: 0532 422774
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STIL ARRIVING ALL OUR STOCK
T Laest 1S SOLD IN
FROM HOTELS AND DECCA/TATUNG SHOWROOM CONDITION
PRIVATELY OWNED MICRO-MONITORS QUALITY AND

RENTAL COMPANIES STANDARD, REMOTE,
— HITACHI, GRUNDIG TELETEXT EXCELLENCE COME
ITT, SONY, ALS) LATE MODEL AS STANDARD

PANASONIC PLEASE GIVE US
PLUS MANY OTHER FRDI\\J/EDLEOOASDlNG A CALL!
MAKES _ )

10,00 AM - 5.3

PRO-VISION

BREEDON CROSS STORAGE
DALE ROAD

| ) | ac
N A=
| SR, B
'{f\‘-' <€
% PO
P

S S S S S LSS LSS SS S S S S S S S S il L /7

T ) X \’\Q\;@ AW
SELLY OAK ,Q‘Q\‘ESS/'O\ A 15 %Z:%),{@@@ B\
BIRMINGHAM /R (A KOS T\
A LA N 2 1R A e/
B29 6AQ J= (A > / \XQ N
lh .l PITPL ~i THE \ %\ \\ i )
\ \8’ sl, A EIRTIANE WV \§

FROM M5 Junc 4

0214715116 '3 §
&m\{{s 9‘?5\

B.K. ELECTRONICS OFFER A SUPERB QUALITY PEN STYLE PROBE
AUTORANGING 3% DIGIT MULTIMETER TO THE READERS OF
“TELEVISION” SAVING UP TO £15.00 ON SIMILAR PRICED INSTRUMENTS,
' LOW WORLDWIDE PRICE: OVERSEAS  £36.00+ E360 AIRMAIL _ TOTAL £29.90

FEATURES INCLUDE:- i “
* THUMBWHEEL FUNCTION SELECTOR * FIVE D.C. VOLT AUTO RANGES * FOUR A.C. VOLT AUTO RANGES * SIX |
RESISTANCE AUTO RANGES * AUTO POLARITY * AUTO ZERO * DATA HOLD * CONTINUITY TEST — AUDIBLE &
VISUAL * DIODE TEST * OVER RANGE INDICATOR * LOW BATTERY INDICATOR * OVER VOLTAGE PROTECTION

BRIEF SPEC: INPUT IMPEDANCE:— 10MQ % D.C. VOLTS:— 0 — 200mV - 2V — 20V - 500V * A.C.
VOLTS:— 0—2V—20V —200V — 500V * RESISTANCE:— 0~ 200() — 2K() — 20K () — 200K{} — 2000K () — 20M{.
HOW TO ORDER: U.K. SEND CHEQUE, POSTAL ORDERS, CREDIT CARDNO. ETC . FOR £29.90
OFFICIAL ORDERS WELCOME FROM GOVT. DEPTS., COLLEGES. PLC'S, ETC. OVERSEAS
SEND BANK DRAFT FOR £29.90 STERLING OR CREDIT CARDNO ALL CHEQUES, BANK DRAFTS
TO BE MADE PAYABLE TO B.K. ELECTRONICS.
CREDIT CARD ORDERS ACCEPTED BY LETTER, FAX, OR PHONE.
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TCA-24
2N.1132 ZENER : HA-1125  150p | LA- STk 662 3200 | TCA L0
2N1613 400MV - 460p | HA 1137w 135p 0p | STK-7216
N171) BYZ88 RANGE HA 1134 380p
2N.1893 N7 3V 6p HA-1156  110p emsou
2N 2102 1.3W 40p | HA-1197  150p P s
N2160 3 BZX61 RANGE A HA1139  145p K g0
2V7 10 33V 12p HA1306w 170 - o
VOLTAGE - : AREI 300p 408 880p
REGULATORS i HA-13394 3308 048 K740 1200p

3 . HA-1342  380p STK-7563 1000p
HA-1366WH - STkazs0 700
60p 3 8050
HA-1367  300p | LA- NE-5534P STK-4833 1200p
HA 1368 160p | LA iy §TRT0” 650p
HA 1371 Acteco . 580
HA1372  300p | LA AR 1006 3000 0p
s 3 TDA'1410 210p
AA-10098 350p TDA-1412 100p
T I AA-1024_250p TDA-1420 200p
A 1352 el 0157100p) i TDA-1470 140p
e 2209800 580p | TDA.1670A 300p
A eLZ51350p TDA-1770A 300p
Ae\Z1252808 600p | TDA-1870A 300p
A L TDA-19084 100p
A 388 TDA-1940 280p
SAA 5040
S 300
SI7300A 1300p
SNR-20A130K
200p
TA-301A 380p
280p
380p
420p

120p
TDA-2575A 100p
TDA-2581 180p

TDA-2590 2
K oo fa008 TDA-2593 1282
TK-0070 1100p TDA-2600

STK-0030  590m 300p 580p
STK-011  370p 1DA 2611A120p
5TK-013  700p
STK-014
STK-015
STK-016

ICM 7556
LA-1911 i
Ty TDA-36514 280p
P - 300p | TDA 3652
LA-1185 Lam - 980p TDA-3710
LA-1201 -
[A-1210
LA 1222
LA-1230

60p
TK 1070 1200p
TK-1080 1000p
i
-20;
-39 TK-2029
-39z wOp it
M-393 TK-2120
T 3aacH :non TK. 315
M558 160p | Srk.3110
TK-2155
TK-2139
TK-2230

u

LM- 725CN 3809

LM-733

LM-741DIL IBp

LM-74tMET 45p
. 58p

400p

LED 3MM REDSp
LED 3MM
e [M8560 _300p
GRN 10p LM-016H 3200p
LED SMM REDSp 1 -4 M-5155 150p
LED 5MM : 600p
290p
M 513168 540p
M-51513L 160P
M-51514  160p
M-51515BL ZZOp
260p
260p
200p

150p
1

40p

310p | STK4372

240p | STK-4392
TK-4773

TK-4793

STK 4803

STK-4813 »

TK 4833 920p

TK 4843 865p

TK-4853 950p

TK-4893 1400p

TK4913 12209

TK-5314

TK-5315

: TK-5322

SKE4F2/08 : TK-5324

sxeamo

TBABOO  40p
TBA-810AS 80p
TBA 820  65p
TBA-820M 50p

120p

Op
CX-139A 1150p
CX 1434 580p

N1131 ER-1400  200p | LA- STK6922 600 | 1C 9105  470p
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LINEAR IC'S
— Cont,
2ZN-428425
IN-429215
ZN-435340
ZN-448510
ZN-459150
ZN-1034170
ZN-1040640
ZNA-134H2150
ZNA-234E920

2SK-135415
2SK-147160
25K-176800
2SK-191160
2SK-19245
25K-195150
23K-197140
28K-210130
25K-211130
28K-217130
25K 291300
2SK-294400
2SK-312750
25K-322300
2SK-323130
25K-555480
25K-557650

25C-1173

28C-1213
25C-1214
25C-1226
2SC-1279
28C-1306
2SC-1308K
28C-1317
25C-1318
25C-1327

25€ 2695 21 009
25€-27119  80p

25C-3416
28C-3417

25C-3422

69p
68p
85p

190p
208p
52p

THYRISTORS
08ABOV 2

29p

15/80H
15/85R
$G613

40008 SERIES
CMOS IC's.
4000

850p |/
SG264A  300p

74 SERIES
7400 0

7401
7402
7403
7404
7405
7406
7407

TELEVISION MAY 1989

74HC SERIES
HIGH SPEED

74HC153
74HC154
74HC155
74HC157

74HC158
T4HC 160
74HC161
74HC162
74HC163
74HC 184
74HC 165
74HC166
74HC173
74HCI74
TAHC175
74HC1B1
74HC182
74HC190
74HC191

744C241
74HC242
74HC243
74HC244
74HC245
74HC251
74MC253
74HC257
74HC258
74HC259
74HC273
74HC279
74HC280
74HC283
74HC297
74HC298
74HC299
74HC354
74HC356
74HC365
74HC366

— 74HC367

74HC368

74HC4040
74HC4049
74HCA050
74HC4051
74HC4052

74HC4075
74HC4078
74HC4094
74HCA4316
74HC4351
74HC4352
74HC4310
74HC4511
74HC4514
74HC4515
74HC4516
74HCAS 18
74HC4520
74HC4538
74HC4543
74HC7266  75p
74HC22106 580p
74HCA40104 190p
74HCAQ105 250p

74LS SERIES
LOW PO

SCHOTTKY
TTL
741500
741501
741502
741503
741504
741505
741508

741509
o0 | 7at510

74811
741512
741813
74L815
74LS20
740821
74ES22
74524
741526
741827
741.528
741,830
74.832

745287

UHF TUNERS

U322L0 600p

u3aal 500p
745201 240p U342 500p

IDLERS & PULLEYS
REPLACEMENTS

Sanyo
Resl. Pulley 123-0-6€2T-01201 520p
Gear Idler 14Z-04904 00900 450p
Take Up idler 143-0-4204 00100 650p
Ider 143-256T-0320C 450p
Sony
Rew Pulley A 5706-348 B 400p
Rew Pulley A5706-331-A8B  300p
Shkarp
idier Assembley NIDLOOOS Gezz 325p
Idier Assembiey NIDLO0OE Gezz 325p
Idier Sharp MDLGOCS Gezz 225p
Hitachi
Idler Assembiey 6886971
Idler Assembtey V-68661482
e
Idler Assembiey PU-47752
Tske Up Idler PU-51402A
Take Clutch PU-65373
icler Arm PU 55374-3-8
Fast Forward idl PU-45896C
National
[

300p
185p

480p
145p
225p
285p
210p

300p

ELECTROLYTIC
CAPACITORS

AXIAL LEAD
16 VOLTS 40 VOLTS
47 MF 25p 10 MF
100 MF 30p 22 MF
220 MF 35p 47 MF
470 MF 45p 100 MF
1000 MF 60p 220
2200 MF 120p 470
4700 MF 180p 1000 MF

10 VOLTS 2200 MF

470 MF
1000 MF
2200 MF

160p

40p
s0p 63 VOLTS
709 MF  28p

2 MF 25p
25 VOLTS 3 MF 25p
2 25p MF  30p
a7 35p MF  3Sp
100 35p MF  40p
220 40p MF  S0p
470 asp MF  60p
1000 MF 70p MF  100p
2200 MF 125p 1000 MF  160p

35 VOLTS

10 MF  2sp 100VOLTS

SERVICE AIDS

SERVISOL PRODUCTS
\. Head Cleaner

Switch Cleamer

Siticone Grease

Freeze It

85p
100p
118p
105p

22 MF
47 MF
100 MF
220 MF
470 MF
1000 MF
2200 MF

25p 10 MF
30p MF
35p MF
a0p MF
90p MF
110p

160p

25p
285p
30p
35p
35p
40p

Foam Cleansr
ann-Static
#erokleane
Aero Duster
Flastic Seal

105p
105p

90p
115p

VIDEQ RUBBER BELTS
AKAI

VS-2EG/SEG S betts/it
VS-9300 7 belts/kit
VS-9700€EG 6 belts/kil
VS-9500/3800 7 bettskit

180p
220p
200p

Jve

HR-3300/3600 9 bettskit
HR-3330 7 befts/it
HR-3360/3660 7 beltsil
HR-4130 7 betts/ut
HR-7200 3 beitsAit
HR-7600 3 beits/kit
HR-7730 3 beitsAit

NATIONAL
NV-300 § belts/lat
NV-333 5 belts/at
NV-777 4 belts/kit
NV-2000 5 beltskit
NV-3000 6 belts.kt
NV-7000 5 beltskit
NV-7200 5 belts/kit
NV-8600 7 beltskit

SONY

SL-C725L-J7 6 beltshat
SL-T7ME/TIMER 6 betts/kit
SL-T9/P7/J3 7 bans/kit
SL-8000-8080 6 beits/kit
SANYO

VTC-5300 5 belts/kit
VTC-5500 3 belts/kit
VTC-9300 4 beltskit

HITACHI

VT 11 5 behw/kit

FISHER
VBS-7000 6 bekhs/kit
VBS-9000 3 belis/kit

TOSHIBA
V-5250/5280 & beits/kit

| 10 Voits
P

V-8600 6 beitsAat

SHARP

VC-6300 5 beltz/kit
VC-7300 5 beits/kit
VC-8300 5 balts/kit
VC-9300 5 belts/kit

CASSETTE MOTOR
&v

gvew

12vCCwW

12vewW

13.2vewW

13.2vCCW

CASSETTE TAPE HEADS
Mono Head

Stereo Head

Mono Mini Head

Auto Reverse Head

VIDEO MOTORS

Sanyo

Reel Motor (RM11) P/N 4-523V
10800 7
Capstan Motar 4-527V-51000 2400p

2500p

ny
Capstan Motgr BHF-1100D
b,

arp

Ree! Motor RMQTB 1007 Gezz 1750p
Reel Motor RMOTM 1008 Gezz 1750p
Loading Motor RMOTM 1017 1000p
Jve

Capstan Motor PU-55371v
Capstan Motor PU-45979
Drum Motor PU-46414
VIDEO PINCM ROLLERS
Nation.

NV- 300

NV 7000

108p

R

+ UNIVERSAL TRIPLERS  500p »

R R R R

PR R

+ SONY owoff SWITCHES 250p

R R}

VIDEO LAMPS
UNIVERSA: VIDED LAMP
12V, 60 {300mm Wires)
RED OR BLUE
VIDEO LANIP FOR PANASONIC 60p

30p

FLOPPY DISCS

514 inch 0SDD 110 1n box} Branded
| Name £12.50
514 inch DSDD (bulk pack} 25 £10.00
312 inch GSDD 110 in box} Branded
Name £21.00
3 inch CFZ Branded Name £2.40
3inch CF2D Branded Name  £3.00

SOLDERING IRON

ANTEX XS25W 240V Solderng Iron
240Vac 540p
Spare Element for XS25W 240V 260p
ANTEX C15W 240V Soldering Iron
240Vem 540p
Spare Element for Ci5W 240V 260p

DESOLDERING PUMP

290p
60p

Desolder Pump
Spare Nozzie

SOLDER MOP

SOLDER

5009
5009

18 SWG
20 SWG

SOLDERING IRON
STAND

Soldering Stand
Spare Sponge

200p
40p

ELECTROLYTIC
CAPACITORS
RADIAL LEAD
40 Volts
122 MF
47 MF
100 MF
220 MF
470 MF
1000 MF
16 Volts
10 15p
22 15¢p
a7 15p
100 18p
220 18p
470

1000 MF

2200 MF

4700 MF

25 Volity

10

2

47

100

220

470

1000 MF

2200 MF

220

35 Volits 470 MF
10 1000 MF
i; 100 Volt:
100 0.47 MF
220 1.0 MF
470 22 MF
1000 MF 47 MF

15p
15p
18p
18p
25p
35p

63 Volts
0.47

1.0

22

4.7

10

22

a7

100

15p

VIDEO HEADS

REDUCED TO

UNBEATABLE
PRICES

JVC/AKAIFERGUSON 3HSS £15.50
NATIONAL PANASONKC 4HSS £15 50
SONY DSR-35R
C20/C30/CA0
SONY DSR-43R
HITACHI VT11/33
SHARP V(387/9700
VC581/681
TOSHIBA V21/V9600
AMSTRAD VCR 4500
VCR 7000
NATIONAL NV370
NATIONAL NV430

£20.00
£20.00
£20.50

£21.00
£22.00

£20.50

IR R R R R R R R R R R R

+ ENGINEERS SERVICE
SMALL ZIPPED
TOOL KIT

£28.99 + vaT
CONTAINING:
PLIAR, CUTTER,
TOP CUTTER
MULTI TESTER,
TWEEZER
FIVE DIFFERENT TYPES

2200 MF 10 MF  15p

S RN
IR R Y

OE TINE TOOLS

*w I EEEEEER R

5000 (TEMS AND QUOTATIONS AR
Please send M0p P&P

Components. A# valves are new and bo

K.P. HOUSE, UNIT 15, POP
SOUTHWAY, WEMBLEY,

Access & Visa Card acceptad

PLEASE PHONE US FOR TYPE NOT LISTED HERE AS WE ARE HOLDING

E GIVEN FOR LARGE QUANTITIES.

and VAT at 15% Govi. Colleges, etc. Orders accepted.
Quotarons given for large quantives Please atiow 7 days for delvery Al brand-new

xed Prices quoted are subject to stock

availaimlity andd may be changed without notice

GRANDATA LTD

IN COMMERCIAL CEN’TRE
MIDDLESEX, ENGLA

Telephone: 01-900 2329 Telex No: 932 885 (Sunmlt)
Fax: 01-903 6126

Open Monday 10 Sawurday
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(AR S 7.0 TR | | TV LINE OUTPUT TRANSFORMERS

VIDEQ HEADS, TRANSISTORS, IC's, ALSO STOCKED

UNIT 1 SUNSHINE MILLS Sl T —
WORTLEY ROAD LEEDS 12 BRI, CVGs, (Ve V05, CVEs, Qv 108

A774 with stick rectifier 978 CVC25, CVC30, CVC32, CVCa5 920
TEL - 0532 638804 A816, T16, T18, Z712, Z115 1035 | CVC800, 1100, 1150, CVCA0  P.OA
- 120, T22, T26, 2179, AS23 1150 | CVC1200, 120, 1210, 1215, 2600 P.OA.
Z718 Basic unit 1350 | _ o
‘ ’ PYE: 169, 173, 569, 368 920
THOBN STEREO VHS VIDEOS ‘B\ DECCA: 1210, 1211, 1511 1150 | CT200, CT200/1, CT213 10.35
: 9.78
ALL FRONT LOADERS R 1700, 2001, 2020, 2401, 2404 920 | 725731, 735,737, 741
v G C81730, 1733, 1830, 1835 520 | pyiwsps: 170, 210, 300 920
ALL STRAIGHT FROM SOURCE & 7,8, %, 10 bl | s o
I e P - , 19, . A mono d
6 FOR ONLY £ 485 | FERGUSON, THORN: 15%0, 1591 920 E?;’gfgsfjgfs Py
N 1690, 1691. built in rect S78 | X G11. K30. K4. K40, split diode P.OA.
S 1600, 1615, 1700, 1750 POA | kig, cr1, 24, 2B, 34, NC3 POA.
3000, 3500, 8000, 8500, 8800 POA | T
’ 9000, 9200, 9300 series 1200 | REDIFUSION MKl 10 5 POA.
B M|XED VHs V|DEO s 9500, 9600, 9650 Seﬁzs 1200 | DORIC Mk3, Mk1 11.50
A TX9, TX10,TX90, TX100, TXPS  P.OA SONY KV 1400, 1612, 2000 POA
R ALI- TOP I-OADERS MO‘"EST’AR 37’81 378'7 8180 12m GRUNDIG: most models in stock
G ALL STRAIGHT FROM SOURCE P0beisut 1o | SERDMENDE: %20 2205, 206 P04
A | ADELTY: F1V12 mono 1035 | SHARP: CI5IH, C2051H. 1405 POA.
| 2X2000 ZX3000 14", 16", 20" 1643 | HINARI: CT4, CT5 POA
® 10 FOR ONLY £517 power " 3| T o oo FoR
- : most modeis In stoc
S ?2511}31 2;14507] }110 3]1]32 r;llosr;o s gg HITACHE: 1471, CPB260, 2501  P.0OA.
b , 2114, 3133, SAISHO MATSUI SENTRA POA
THORN 3V29 TOP LOADERS B DUAL & SINGLE hyhrid col. 1000 [—
A SINGLE STD solid state 12.00 Delivery by retwrn of post.
R | SINGLE STD split dinde __PoA Tidman Mail Order Ltd.,
G INDESIT: 24€GB, 12LGB, 12568 10.35 236 Sandycombe Road,
STRAIGHT FROM SOURCE A WINDINGS Richmond, Surrey TWS 2EQ.
i TYNE: main winding 6.80 Approx. 1 mile from Kew Bridge.
20 FOR ONLY £1 1 1 5 N RBM: T20, T22, T26, 2179 633 Phone: 01-948 3702
S WALTHAM: W125 eht winding 237 Mon-Fri 9 am to 12.30 pm &
KORTING: hybrid winding 6.90 1.30-4.30 pm
THORN: 8000, 8500, £800 eht 6.70 Sat 10 am to 12 noon.
SAVE — SAVE — SAVE

PHILIPS K30 - PYE K30

SOUTHSIDE T

UNIT 8, APPLE IND. EST.,
WHITTLE AVE.,
SEGENSWORTH WEST,
FAREHAM orr JUNCTION 9, M1
HANTS. TEL. (04895) 77251

6 BASIC 1 REMOTE

THE LOT ONLY £95

PHILIPS G11 TEXT - PYE G11 TEXT

NE=D@DH V>N

OFF THE PILE — MIXED LOT

10 FOR ONLY £150

NE =D D>

* TOP QUALITY ex-rental TV's & Videos

‘B\ FERGUSON RCO2 RADIO CASSETTE * Fresh stock deliveries EVERY week
* All items complete with original handsets
R 4 BAND - TWIN TAPE - STEREO * Working stock always avaitable in quantity
2 ALL BOXED * 24 hr ansaphone service
i Opening times: Mon-Fri 10am-5.30pm.
N ONLY £25 EACH Sat Mornings 10am-1pm.
S
TV/VIDEO STANDS ‘B\ 4= SOUTHAMPTON M27 PORTSMOUTH =
NEW — BOXED R [
G WHH'I’LEA g
ONLY £5 EACH [ =T
OCEAN SOUND.‘
OR 10 FOR £40 'S‘ SOUTHAMPTON A27 (
FAHEHAM 27
ALL PRICES PLUS VAT =
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TELEPRICE
P TR D Sl

SIMPLY THE

WHOLESALE SUPPLIER

OF THE EX-RENTAL
T.V.’s & VIDEO RECORDERS
IN THE UNITED KINGDOM

RING OUR LOCAL MANAGER FOR DETAILS

FARNBOROUGH AVONMOUTH

WAREHOUSE

@ CLIFF PARSONS

0252 540814

7/8 KINGSGROVE INDUSTRIAL EST.
INVINCIBLE ROAD

WAREHOUSE

+7. KARLA HEATH
ol 0272 235093

5 PORTVIEW ROAD

FARNBOROUGH |AVONMOUTH

HANTS. GU14 708 AT YOUR SERVICE BRISTOL BS11 7LQ
AINTREE LINWOOD SUNDERLAND
WAREHOUSE WAREHOUSE WAREHOUSE
IAN McCLELLAND 7 |AN DORAN = BRIAN CADE
051 530 1285 =) 0505 29284 £ 091 523 5554
UNIT 2, RACECOURSE IND. EST. 1z LYON ROAD 9AB
ORMSKIRK ROAD LINWOOD INDUSTRIAL ESTATE 94 CARRMERE ROAD
AINTREE LINWOOD LEECHMERE INDUSTRIAL EST.
LIVERPOOL L9 5AL RENFREWSHIRE PA3 3B0 SUNDERLAND SR2 9TE
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West Midlands & Video

Wholesale

NOW OPEN IN WALSALL

OVER 3000 TV’s & VIDEQ’s IN STOCK AT UNBEATABLE PRICES — HURRY NOW.

HUGE STOCKS WORKING & GENUINE UNTESTED TV’s & VIDEQ's LOTS|OF SPECIAL OPENING OFFERS WHILST STOCKS LAST

CTV’s VIDEO’s
Working Non-Working Working  Non-Working
PHILIPS G11 £18 £10 FERGUSON 3V29/3V30 £65 £50
KT3/K30 £30 £20 JVC 7200 £75 £60
BUSH T20 £18 £10 PANASONIC £75 £60
TX9 £35 £25 SHARP £80 £65
G11 TEXT £50 £30 MECHANICAL £45 £35
TX TEXT £60 £45 3V31/3V35 £90 £70
STEREO TEXT £90 £75 HITACHI VT11 £80 £65
TEST YOUR OWN SETS TRADE 2 MINUTES FROM JUNCT. 9-M6
SHOWROOM
NEW INFRA RED HAND SETS FROM £10 WAREHOUSE IN PASSAGE
VHS VIDEO HEADS FROM £15 s AT OFF LITTLE LONDON
T0 SELL
BLOCKS OF 10 SETS FROM £40 VIDEO’s & TV's CALDMORE, WALSALL
* DELIVERY CAN BE ARRANGED x | calin_wm TEL. 0922 724542
ALL PRICES SUBJECT TO V.A.T. AND QUANTITY Open Monday-Saturday 9am — 7pm Sunday 10am — 2 pm

ARE Yﬂu TELEVISIONS - VIDEOS - TELEVISIONS

OF BUYING VIEW-TEL
WORKING STOCK

TR 3@ 1)@ | | TRADE SURPLUS Tvs

Large selection mainly

PRWERLY? THORN — GRANADA STOCK
s Discount ten or over

If so come to Teletraders

e believe we have the best range and displa ALL SIZES AVAILABLE
pf working stock that you are likely to see Thousands in stock. Good quality.
anywhere. Fresh stock every week.
Why not come along and see for yourself Portables, Teletext, VHS Videos, STD 2(/", 22", 26"
You won't be disappointed Complete loads at discount prices
* Guarantee’s available on all sets » Al sk colloa 1 X |
stock collecte rom Ssource our transport an
TELETRADERS  handled with carr. P
Brunel Industrial Estate o= V
Newton Abbot, Devon IEW-TEL TELEVISIONS
(0388 SWAN STREET, EVENWOOD,
Tel. 0626 60154 832832 Nr. BISHOP AUCKLAND, CO. DURHAM.
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BOLTON COMMUNICATIONS PROJECT

SATELLITE TELEVISION COURSES
TO BE HELD AT BOLTON METROPOLITAN COLLEGE.

One Day CITY AND GUILDS COURSE ON FIXED DISH SATELLITE
INSTALLATION (offered on behalf of the Confederation of
Aerial Industries). Course dates: 8th May, 5th June and 3rd

July, 1989.

Four Day SATELLITE TELEVISION INSTALLATION COURSE One
day a week for 4 weeks. Start dates: 4th May & 1st June. Cost
£150.

One Day INTRODUCTION TO SATELLITE TELEVISION 4th May & 1st
June. Cost £45.

Three Day SATELLITE RECEIVER SERVICING COURSE One day a
week for 3 weeks. Start date: 12th June. Cost £110.

For further information please contact:

Terry Tudor (Project Manager),
Bolton Metropolitan College, Manchester Road, Bolton BL2 1ER.
Tel: (0204) 31411 Ext. 3371/3395

ancuavcao
| VISA |

—A—K= TEST FACILITIES
\ @ & |/ SPECIAL DEALS

BRAND NAMES
JVC, HITACHI,
PANASONIC, PHILIPS,
FERGUSON, GRUNDIG etc.

OFF THE PILE STOCK AVAILABLE

. we e | 247-249 HIGH ROAD, CONTACT
<>~ Vil [ii| |  SEVEN SISTERs PAUL ANDREAS
wion roRD w10, ¢ TOTTENHAM, 01-809 4866
~—n .@HE; LONDON OPEN 9.00 AM — 7.00 PM
N15 5BT MONDAY.SATURDAY
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BPO14A
BP015

5"x3" 2 watt 4Q) Speaker

37 Tweeters 8Q 5 watt before crossover

(30 watts after crossover)

2200t can type Electrolytic 25V d.c. computer
grade made in UK by PHILIPS

33000uf 16V d.c. electrolytic high quality
computer grade UK made

2000uf 50V d.c. electrolytic high quaity
computer grade made in USA

20 ceramic trimers

Tuning capacitors, 2 gang dielectric a.m. type
3 posttion, 8 tag slide switch 3 amp rated

125V a.c. made in USA

Push-button switches, push on push off, 2 pole
change over. PC mount JAPAN made

2 pole 2 way rotary switch

Right angle, PCB mounting rotary switch,

4 pole, 3 way rotary switch UK made by LORLIN
3 pole, 3 way miniature rotary switch with one
extra positon off {open frame YAXLEY type)

No Gy
BPOW | 2 | 6'4 Speaker 802 10 wart
BPO12 | 2 | 6Y7 Speaker 4Q) 10 watt
BP013 | 3 | 85" Speaker 4Q) 6 wattmade by EM |
4
2

8P016 | 6
BPD17 | 3
BPO18 | 3
BP9 |20

8Pe1 |18

BPR2E | 4 | 4 pole, 2 way rotary switch UK made by {ORLIN

BPO27 |38 | Mixed controi knobs

BPOZ8 |10 | Siide potentiometers {popular values)

BPO2S | 6 | Stereo rotary potentiometers

BPEI | 2 | 100k wire wound double precision
potentiometers UK made

BPO31 | 6 | Single 100k muttitune pots, ideal for varicap
tuners UK made by PHILIPS

BPOR2 | 4 | UHF vancap tuner heads, unboxed and
untested UK made by PHILIPS

BPR23 | 2 | FM stereo decoder modules with diagram
UK made by PHILIPS

BPG34 | 3 | AM IF modutes with diagram
UK made by PHILIPS

BPO¥% | 6 | All metal co-axial aerial plugs

BPO36 | 6 | Fuse holders, panel mounting 20mm type
JAPAN made

BPO37 | 6 [ In line fuse holders 20mm type
UK made by BULGIN

BPO38 |20 | 5 pin din. 180 chassis socket

BP039 | 6 | Double phono sockets, paxolin mounted

BPO40 | 6 | Single phono to phono screen leads 1.2m long
JAPAN made

BPO41 3 | 2.8m lengths of 3 core 5 amp mains cable

BPO42 | 2 | Large VU meters JAPAN made

£1 BARGAIN PACKS — BUY 10 GET 1 FREE

Please state packi{s) required. No. = Order No.

Qty = Quantity per pack

BPO43 | 36 | 4V miniature bulbs, wire ended, new untested
BPO44 | 2 | Sonotone stereo crystai cartridge with 78 and
LP stylii JAPAN made
BPO45 | 2 | Stereo cassette record and play heads
JAPAN made
BPO46 | 4 | 6-0-6 4VA mains transformers. P.C. mount
UK made
BPO47 | 1| 24V 750mA mains power supply. Brand new
boxed UK made by MULLARD
BPO48 | 11 Car rear window heater demister Self adhesive
panel, size 24"x9", complete with switch and ceble
UK made
{ideal for your old “Moggy 1000" etc)
BPO43 | 10 | OC44 transistors. Remove paint from top and it
becomes a photo-electric cell
UK made by MULLARD
BPOS0 | 30 | Low signal transistors np.n, p.n.p. types
BPOS51 6 | 14 watt output transistors. 3 comphkmentary pairs in
T066 case
{ldeal replacement for AD161 abd 162s/
BPO52 | 8 | 3 watt audio output ics. No TA7205P
JAPAN made by TOSHIBA
BP053 | 51 5watt audio ICs. No TBABDO(ATES)
BP0O54 | 10 | Motor speed control ICs, as used with most cassatte
and record player motors
BPOS5 | 1| Digital DVM meter |.C.made by PLESSEY
as used by THANDAR with diagram
BPOS6 | 4 | 7 segment 0.3 LED display (RE.D.}
BPO57 | 8 | Bridge rectifiers, 1 amp, 24V
BPOS8 1200 | Assorted carbon resistors

HI-FI STEREO INTEGRATED
AMPLIFIER KIT

B 30WX2 (Din 4 ohms) W CD/AUX input

B Separate Bass and Treble W LED power indicator
M Headphone jack. Size HWD, 75x400x 195

PROJECT INC. Pre-drilled case, back printed P.C.B. with
ALL components.

ALL YOU NEED IS solder, wire and £36.80 plus £3.50 for
postage

(full instructions in
EVERYDAY ELECTRONICS APRIL 1989 issue)
(Re-print free with kit)

Hi-Fi stereo cassette deck transport mechanism, complete
with 3 digit rev counter and tape heads. 12V d.c. operation.
Unused manufacturers surplus JAPAN made

£6.20 + £1.50 P&P 2 for £10.00 + £2.50 P&P

Garrard stereo record player deck, manual auto operation,
3 speed (78, 45, 33'4), 240V operation. Unused but store
soiled.

£6.50 + £1.50 P&P 2 for £10.00 + £3.75 P&P

RADIO and TV COMPONENTS ACTON LTD

21 HIGH STREET, ACTON, LONDON W36 9NG
MAIL ORDER TERMS. POSTAL ORDERS and or CHEQUZS
with arders. Orders under £20 add £3.00 service charge

Nett monthly accounts to Schoals, Colleges and P.LC. ondy.
ACCESS + VISA. Phone orders between 930 & 12pm please

Phone: 01-723 8432 or 01-392 8430
Cajlers: 323 Edgware Road, Londor‘ W2

100 WATT SPEAKER KIT £60 + £350 pap

RTC MONITOR It

RESPONSE 56H7-20kH
BASS, POLYMER CONED ~ 2cm

DOME TWEETER 14mm
OVERALL SIZE (HWD) 362 252 09
RECOMMENDEO

AMP POWER 10-100 Wan

The performance standard achieved in this compact design 1s
distinctively supenor to anything else available at the price The drive
units used are of sophisticated design and have been carefully
integrated with a complex crossover. Stereo performance is
exceptionally good with a well focused sound stage and sharp
resolution of detall. Distortion throughout the frequency range is low
even at quite hugh power input and this gves a great sense of dynamic
range and openness especially when used in bi wired mode:
Supplied with- 2 Ready Cut Baffles, All Crossover Components, 2 Bass
Midrange, 2 Dome Tweeters, Hook Up Wire, Grilf Cloth, Screw
Terminals + Screws.
(Featured project in EVERYDAY ELECTRONICS MAY 1989 issue)
{Re-print free with kit)

Velleman kits in stock Send for Catalogue.
Repair your own HiFi Speak send d
envelope for Catalogue.

1, "

CREWE WHOLESALE TELEVISION

CHESHIRE'S LARGEST WHOLESALERS - OVER 18,000 SQ. FT.

15 MINUTES FROM JUNCTION 17, M6

(Including hundreds of text working and off the pile) G11’s, G11 Text, Bush T-20 upwards,
Finlandia, G.E.C., K30, KT3, Grundigs, ITT’s, Trimlines, 800, CVC 40 and 30’s, Decca 80’s and
100’s, Doric 3’s, 3A’s and 4’s, and cable with translators. Philips KT30 — 3 — 45 stand & text.

LORRY LOADS DIRECT FROM SOURCE
VIDEOS

VHS - Mechanical Hitachi
Electronic Nat/pan, Hitachi
Sharp and Thorn

50 Mixed of your ITT30/32

choice Decca 80’s and 100’s
Doric series 3
GEC 2110/2111

RING NOW FOR THE LATEST PRICES ON TV’s & VIDEOS

CREWE WHOLESALE TELEVISION

BETAMAX - Sony, Sanyo,
Toshiba, etc.
(Working or untouched)

AT £250.00 + VAT
GUARANTEED UNTOUCHED

(2 lines)

Williams Street Warehouse, Crewe, Cheshire. = 0270 582924
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SUMMER SALE NOW ON
AT HUSSAIN CENTRAL TV

Exclusive to Birmingham Warehouse
MASSIVE SAVINGS ON THORN/GRANADA STOCKS

From

KT3 — £20

K30 — £25

ITT (trimline) — £25

Full text — £35

From

HIT 8000/8300/9300 — £49

5 NAT PAN 33%/366  — £55

HIT /R rem — £65
3V43/3V47/3V48/3V53/3V59 AVAILABLE

FANTASTIC CHOICE:

FERGUSON — PHILIPS — PYE — HITACHI — NAT PAN — SHARP - GRUNDIG
JVC — ITT - GEC - REDIFFUSION — BUSH - DECCA - FINLANDIA
FIDELITY — SONY - TOSHIBA

* % LORRY LOADS OF NON-THORN STOCK AT REASONABLE RATES * x

Head Office:
48-52 Pershore St, Birmingham B5 4RR. Tel: (021) 622-1023/1517

Preston:

Unit 439, Oakshott Place, Walton Summit Industrial Estate,
Preston (M6, Junction 29). Tel: (0772) 312101

Note: Above prices subject to VAT and quantity. Handsets extra.

— EXPORT ENQUIRIES WELCOME —
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ALL YOUR CCTV REQUIREMENTS

CCTV CAMERAS SEQUENTIAL VIDEO SWITCHERS CAMERA ‘C’ MOUNT LENSES
10 Lux CCD 180 Line £225.00 2 Camera Auto Switcher £52.50 " 12mm F1.4 No Iris £21.49
CCD2 Camera 0.3 Lux 2356.25 g 8amera ﬁuto gwstcner Egg(s) 14" 12mm F1.4 Focus & Iris £52.97
CCD Camera Auto lris Adaptor 17.50 amera Auto Switcher . %' 6 F14F & Iri £60.
CCD Camera Power Suppty £25.66 8 Camera Auto Switcher £85.00 4ot I ocus & Ins o
2 Lux 240V AC Vidicon Camera £119.44 12 Camera Auto Switcher 2; 15.00 213 LENSES
Dummy Camera £3125 § Samera Aulo/SW. mg;:%gggg:gg et7% 125-100mm F2 8:1 Manual Zoom £259.89
CAMERA HOUSINGS 4 Camera Auto/SW. DigitalBndging £150.00 12.5-75mm F1.6 6:1 Manual Zoom £153.94
Qutdoor Housings 240V AC £115.00 8 Camera Auto/SW. DigitatBridging £156.25 18-108mm F2.5 6:1 Manual Zoom £309.87
Qutdoor Housings 24V AC £133.31 11-110mm F1.8 10:1 Manual Zoom £534.78
340mm Indoor Painted Housing £35.00 ALARMED AND SPECIALS 4.0mm F1.4 Focus & Ins £126.25
340mm Indoor Stainless Housing £48.75 Alarmed 8 Way 8 Zone £437.50 4.8mm F1.8 Focus & Ins £91.25
370mm Indoor Painted Housing £31.25 Quad 4 Way Compressor Alarmed £500.00 6.0mm F18 Focus & Iris £90.00
370mm Indoor Stainless Housing £53.12 6.5mm F1.4 Fixed Prism £149.94
VIDEO TIME AND DATE GENERATOR 8.0mm F1.4 No Ins £37.49
18"’%&%‘5%&3550 MONITORS £87.49 Time and Date Generator £146.25 8.0mm F1.3 Focus & Ins £53.12
12" Black/White Monitor £99.99 Time/Date/Message/Stop Watch £120.50 16.0mm No lIris £19.45
: 16.0mm F1.6 Focus & Iris £41.25
PAN & TILTS BRACKETS
240V Outdoor Unit with Cont/Box £406.25 Short Camera Bracket £2.12 AUTO IRIS & PINHOLE LENSES
As above but 24V AC £43750  Long Camera Bracket £1C62  g5mm F1.3 Auto Iris £137.50
24V Indoor Unit with Cont/Box £218.75 90 Degree Camera Bracket £10.62 16.0mm Auto Iris £136.25
As above but 24V AC £21875  Camera Scanner Mount £1062 4 0mm F35 Pinhole with Iris £207.50
Camera Scanner U-Hinge Mount £14.75 As above but Right Ang £267.50
INDOOR PANNING UNITS Pan & Tiit Comer Bracket £56.25 LSS 1T LTl (S y
Fixed Sweep Scanner £24.07 Pan & Titt Flat Comer Adaptor £56.25 9.0mm F3.5 Auto Iris Pinhole £374.99
) ’ As above but Right Angle £443.75
240V Indoor Panning Unit £66.87
As above but 24V AC £66.87  VIDEO AMPLIFIERS urenmiShiotaniolelvibline £132.50
1 Camera 240V Panning Cont/Box £36.25 240V Camera Amplifier £39.37 WI/A Auto Iris Attachment £65.00
As above but 24V AC £36.25 240V Camera Distribution Amplifier £57.81 Special 2x Range Extender £50.00
5 Camera 240V Panning Cont/Box £90.00 24V Camera Amplifier £39.37 Special Extension Tube Kit £27.50
As above but 24V AC £90.00 24V Camera Ampiifier PCB £26 50 Camera Lens Sizing Viewer £131.25
]
IF IT’S CCTV — WE CAN SUPPLY IT THIS IS JUST A SMALL SELECTION OF OUR STOCK ITEMS
Crofton Creates I errific Value
ORDER YOUR REQUIREMENTS TODAY BY PHONING 05448 557 NOW - WE ACCEPT ALL MAJOR CREDIT CARDS
CROFTON ELECTRONICS, KINGSHILL HOUSE, LYONSHALL, HEREFORDSHIRE HR5 3HZ FAX: 05448 558

WE ARE NOW STOCKING PHILIPS OBSERVATION KITS. - PLEASE RING FOR DETAILS

Z-neP-rt 1V & VIDE) WAREHOUSE

ONE OF SOUTHERN ENGLAND’S FOREMOST TRADE SUPPLIERS

We are one of the South’s leading Trade suppliers of top quality ex-rental TV and Videos. A good range held in

Philips, JVC, Sony, Toshiba, Hitachi and National Panasonic colour TVs including portables, teletext and remote

control models. Now In Stock: Ex-Granada Models, Finlandia/Rediffusion Mk 3, 4 & 4A. Basic, remote &
teletext versions.

ST CUSTOMER READY STOCK

We specialise in supplying working stock that has been profes-
ASSORTED STOCK sionally refurbished to a high standard. Our engineers pay
FST TEXT MODELS, special attention to the cosmetics as well as the electronics, so
MIDI SYSTEMS, VCR's [RSSuCACRtE for competitively priced stock that is genuinely ready
for your showroom and your customers.

(Single & dual speed)
PHONE WHILE

SeryvSEl RING OUR HOT LINES NOW! —miores
- . - s O

ZONEPORT

UNIT N2, LONDON ROAD TRADING ESTATE,
SITTINGBOURNE, KENT

CONTACT BRIAN MOLLETT

BRIGHTON
CUSTOMERS

EAST GRINSTEAD

CUSTOMERS

CONTACT SIMON HEALY CONTACT DAVID FARR

2 (0273) 571672 [CSRIIESIFAIGIM = (0403) 732966
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FASTE

VIDEO SPARES /' |

ALL STOCK ITEMS ARE DESPATCHED BY RETURN OF POST

VIDEO HEADS

BELT KITS

GENUINE REPLACEMENTS
REPLACEMENTS GENUINE HEADS Panasonic Panasonic
All our replacement heads are brand new Panasonic NV2000, NV2010 £6.50 NV2000,NV2010 .......
precision Japanese heads not refurbished. NV2000, NV2010 £44.00 NV7000, NV7200 €6.50 NV7000,NV7200 ...
Panasonic NV7000, NV7200 £44.00 NV333,NV366 £6.50 NV333,NV366 ..
SS(N) . C£19.90  NV333. NV370 £44.00 NV370, NVB30, NV850. £2.8) NV8600,NV8610
F"S model numbers NV366. . £64.50 NV688.. £6.50 Ferguson
NV2000, NV2010 NV7000, NV7200. N N NV777, NV788 €47 3V00,3V16,3v22. £3.50
NV333, NVB600. NVB610 V688, NV777,Nv788 £64.50 N SEED BVRD e S
3HSS-UI(N) i ) £29.00 NV730.. £67.50 NVB600, NV8610 6.50 3L o .90
Fns model numbers. NV370 & Philips Al others available P O.A. NV730...... - €1.90 3v29.3V30 ... £3.50
NV230, NV430, NVB70 £2.80 3V35,3V36,3V38, 3V39 £290
3HSS(aN) ra6.50 Ferguson NVB70, NV810 £280 Sanyo
Fits model number: NV366 3vo0,3V16,3v22.. £59.90 Ferguson VTC VTC5150 £1.00
B N V50 e £o% 3v00, 3V16, 3v22 £6.50 VTC5300, VTC5400 . £2550
Ferguson 3V35,3V36, 3V38, 3V39 £5990  avas 3ua0 FreppiinatE 325
S £19°90 3V35,3V36, 3V38, 3V39 £250 SLC5,SLC? £3.60
o] oo, S, UL DUE i 260.00  Sanyo SGe £4.95
HR2200 HR3300, HR3330, HR3360, VCB300.. . £69.90 VTC5000, VTC5150 £4.25
HR7200, HR7300, HRD120 HRD130 VC9300, VC9500, VC9700 £62.00 VTC5300, VTC5400
3HSS4vB VC381,VC383, VC386 £62.00 VTC9300. £3.50
Fits model numbers: 3v32 VC482. _ £62.00 Sony  VCB300.. = £3.90
§g§s - 2050 Al Others available P OA. ngg sLC7 ge.ﬁ gggé?ovxégggo\g C\gcegsoo‘ g.g
7 i
Fits _model bers: VC9100. VC9300. Sanyo
o o Caro o0y Ca%s1 Va8, VIG2090. VTC5150 £39.90 %,3000 518080 £6.50 grmcmwssoo cas50
VC388, VC482. VTC5300, VTC5400 £39.90 arp IRIT5000) g e el
Toshiba VTG00 £39.90 VC7300, VC7700.VCT750. £6.50 VTB000, VT8300, V8500 . £1.50
L 967 o - VC8300. £6.50 VT9300, VT9500,VT9700 .. £1.50
Fite madel rumbers: V6600, V318, V338 ggcnsvswe a7 AT V9100, VCE300, VC9500 £6.50 VT11E VT14E VTI7E, VT19 £3.90
Hitachi s b . VC381, VCIES, V386 £650 VIBIE. .o £3.90
3HSS{H) e26.50 SL8000, SLBOBO £49.50 Hitachi Akai
Fits model numbers. VT8000, V19300 etc 1020, SLC30 £54.50 VT5000, VT5500 .. £650 VS9700 .. ... ... £3.90
SLCS... £54.50 VT8000, VT8300, VT8500 . £290 VS2,VS3,VS4, VS5 £3.95
Psans Toshiba VT9300, VT9500. VT9700 . £330 V59300, VS9500, VSIB00 £3.50
gu‘l_s model numbersNéECS SI(_CG SLC7 VI9600........ £59.90 wHE VT14E,VT17E,VT19 £6.50 Many others available
3000 also various models V8600, . £69.90 33E £6.50
PBAB(2S) V31,33 £59.90  Akai s SENSOR LAMPS
its model numbers: SLC20, SLC30, SLC40 VS9700 €650 anasonic.......... 1.
SLF1 V55,56 £59.90 ey S tago AlFerguson/VC . £0.65
P oy (Co. siTs0, Bice Hitachi V59300, VSE500, V59700 femo orarpVC93ete. E290
(R EEl GRS SiCo. SLTs0, SLCB, VT5000, VT5500 . . £49.50 . s a SharpVC7300 efc. . £1.80
VT6500, VT8000, VT8300 £49.50 Many others available Amslrad 7000 ... . £2.30
ﬁgsmd/saﬁho 20,50 VT8500,VTB700" ... £49.50 AllHitachi. ENSOR Ehi £1.80
VT9300, VT9500, VT9700 £49.50 LED’s
S.'fﬂﬁg,%’,‘.‘é’,?ﬁfss‘.’scmwo and all mod- \ryE VT14E . £45.50 CREDIT CARD AlPanasonic. ... ... £2.90
3HSS(FN) VT17E, VT19E . £54.60 ORDERS BY i All Ferguson/JVC. £2.90
Fiis model numbers: VCR4500. VORS00, VT3, . £49.50 TELEPHONE N AllHItACh ... oo ... £575
VORS000 et Philips RECEIVED BY END SENSORS
£ She’/F'de”'Y £44.00 4 PM. ARE . Hitachi VT64E ... ... £1.20 each
..... £29.90 BARCLAYCARD]
i rmbers. FVHP615, FVHPTI0, VRG462 £44.50 gf;‘;‘gg’;ED VISA REEL MOTORS
V1000. Please call if your model s not listad. L Sharp VC9300, VC381 efc. .. £18.20
Panasonic NV333,NV366 ... .
Sanyo VTC5000, 5300, 5400 . £9.
- WE CARRY HUNDREDS OF VIDEQ SPARES Panasonic NV7000, 7200 ... . £19.80
| INC. PLAY IDLERS, CLUTCHES, MOTORS, DRUM MOTORS
) | SERVICE MANUALS, TENSION BANDS, Ferguson/JVC 3V00, 3V22,etc. ... £29.90
- | BELTS AUDIO/CONTROL HEADS, Sharp VG7300.VC7700 £26.40
. [ ALIGNMENT TOOLS AND TAPES ETC. D e
o “*SPECIAL ORDER FACHITIES** caPSTAN Morons
o SPECI AL **FOR NON-STOCK ITEMS** Sharp VCB300. £39.90
[ ] [ | R N Sharp VC7300, VC77 £29.30
PINCH ROLLERS UARGE BANGE  Ferguson/JVC 3V00, 3v1e V22, £2990
] Bl Panasonic & SEMI- Ferguson/JVC3V29,3V30 ... £34.50
NV2000, NV2010, NV7000, NV7200 . £4.95 CONOUCTORS Ferguson’JVCSV35.3V36, elc. .. £25.80
[ ] I NV333,NV366, NV37O NV430 £4.95 AVAILABLE Hitachi VT5000 ... . £24.80
VI D EO H EADS w— B3 FOR TV, Hitachi VT8000, 8500, et £34.50
— Ferguson/JVC AUDIO & Hitachi VT9300, 9500, etc. ...... £34.50
amm 3V0D.3V16,3V22,3V233v24 £4.95 VIDED Hitachi VT11, VT14, VT17 £26.80
— H v HR3300, HR3360, HR3660, HR2200 £4.95 SonyC5,C7 .. . ... £29.90
e 3V29,3V30.HR7200,HR7300 .. . £4.95 AkalVS1-VS5 £29.90
3V35,3V36,3v38, 3V39 HRD120 £4.95 Many, many more!
—  FITS FERGUSON & JVC — & IDLER WHEELS
VTC8100,VTC9300 ... £4.95 Panasonic
— —  VTC5000, VTC5150, VTC5300, NV2000. NV2010.......... (Replaoement) ...... £0.95
3\/00 — 3\/16 _ 3\/22 VTO5400 . ... ... £4.95 NV2000, NV2010. .. (Genuine) £2.90
— Sony NV7000, NV7'>00 (Genuine). £2.90
3V29 — 3V30 - 3V31 = sichsLer £5.95 NV333, NV365 ... Genuine) ......... . £2.90
——— C6...coceaane £5.95 NV370, NV230 NV430 ... (Genuine] £4.50
3V35 — 3V36 - 3\/38 — SL3000.8L8080 £5.95 NV777, V788 ... (Genuine).. ... £4.50
_— — NV730 .. .. e (Genuine, £4.50
= VC7300 VC7700,VC7750 £4.95 Ferguson/JVC
- 3v39 - HR3300 maam V(8300 ... £4.95 310,316, V22 L arge o £595
vc;91oo VC9300, VC9500 £4.95 V00, 3V16. 3V22 (Small clutch | £6.95
-l HR2200 — HR3360 BN V(381 VC383,VC386 £4.95 3v29 3V30, HR7200,HR7300.. . . £3.90
- H R7200 H R7300 V(G651 efc. . . £4.95 %VSS. 3V36,3v38,3V39, HRD120. £3.90
- W iachi anyo
VT5000, VT5500 ... £5.95 VICI0C, VTCI300 ... £1.90
o HRD120 — HRD130 B 78000, V18300, V18500 f495  VIC500CReeldrvepulley £6.50
[ ] VT9300, VT9500. VT9700 £4.95 VTCM10Reel drive pulley. . £9.90
- VT11E, VT14E, VT17E.VT19. £4.95 Sony
[ £1 6 00 + v AT . v £5.95 SLC5, SLC7 Rewind Kit ... £4.95
- Akai SLC6 .. Rewind kit ... £4.95
[ ADD 70p POST & PACKING ] s % vcs% VC9300, V9500 (Genuine) . £390
K V(C381, VC383, VC386 (Genuine).................. .. . £390
| . Xi'g:froag’sgf’oo LS00 £495  yGago vGag3, VC581 (also Salsho) (Genume) 390
. . VCA482 eic. (Equivalent) . £2.98
- ‘ VCR4500, 4600 Pinch Roller mod kit  £9.95 vG9300, 381 etc. (Equivalent) " £oe8
e e
VT8000, VT8300, VT8500 £4.72
VT9300, VT9500, VT9700 : £4.75
VT1E, ¥T14E, VT17E.VT19. . . £3.96
VT33,VT63,VT64, VIBS . . ... ... £3.96
UNIT 3, PLESSEY BUSINESS PARK, TECHNOLOGY DRIVE, BEESTON, NOTTINGHAM NGS 24D o
xsz,vss,vs«z.vss £4.50
TEL: 0602- 226070 FAX LINE: 0602-431097 isher
24HR ANSWERING SERVICE FOR ORDERS PLACED AFTER 5.30 p.m. PSR AOPUTERCE, s e D)
Please add 70p post & packing and then add 15% VAT to total //sr:jaﬁ./sca r:gna rggr}él " oo e g
OFFICIAL ORDERS ACCEPTED Fnom SCHOOLS, COLLEGES, ETC. EXPORT ENQUIRIES WELCOME. Y
ALL ENQUIRIES SHOULD BE ACCOMPANIED BY STAMPED ADDRESSED ENVELOPE
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" AMRICK VISIONS \’
WHOLESALE

THE WORKING SET WHOLESALER YOU CAN RELY ON

WE SPECIALISE IN SUPPLYING TRADE CUSTOMERS WITH TOP QUALITY WORKING EX-RENTAL
TV’s & VIDEO’s. WE OFFER GOOD PRODUCT, FRIENDLY SERVICE & KEEN PRICES

VIDEOS

THORN 3Vv23
THORN 3V29/30

PHILIPS G11

PHILIPS KT3/30
PHILIPS KT3/30 TEXT
THORN TX9/10
THORN TX9/10 TEXT
THORN STEREO TEXT
BUSH T20/22/26

THORN3V31.....
JVC 7200/7300
HITACHI 8500/9300
HITACHIVT11
HITACHIVT33

We also stock Hitachi, Sony, Panasonic, Sanyo, Toshiba, etc.
PRICES Al prices subject to VAT. Most sets given with brand new handsets
SPECIAL DISCOUNTS & DELIVERY ON LARGE QUANTITIES

AMRICK VISIONS WHOLESALE

113 NARBOROUGH ROAD, LEICESTER

= 0533 551711

OPEN MON-SAT
9AM-6PM

APPROX 5 MINS
FROM JUNC 21 M.1.

DECCA 2 ITT o BRIIRII;I @ SHARP @ AKAI

TELTECH

QUALITY EX-RENTAL
TV & VIDEO

NON WORKING WORKING
G11 £12.00 £20.00
KT3 K30 £25.00 £40.00
GEC STAR £15.00 £25.00

TELETEXT rrom onNLYE25
COLOUR PORTABLES
FROM ONLY £30
WReREoT sy [ OHE o3
CALL BRIAN ON THE HOTLINE
051-5254529

11A FAZAKERLEY ROAD, LIVER-
POOL 9

(BY WALTON HOSPITAL)
20 MINS M57 — 30 MINS M62

ALL PRICES EXCLUDE V.A.T.
FINLANDIA ¢ BRIINIS® Ml ¢ SONY @ GEC

® PYE & NAT PAN o
% DI40a @ D1aNNdo

GRETRETH

¢ SANYO e FERGUSON #

® SdI1Hd ® I[HOVLIH @

IMPORT
OPPORTUNITY

German manufacturer of Specialist TV Repair Equipment
seeks Distributor in UK. A keen approach to Marketing the
product is sought together with In House Technical
Capabilities.

INTERESTED?

Write with details to the:

MACARTHUR BENUSSI PARTNERSHIP

61 YORK ROAD, ERDINGTON, WEST MIDLANDS B23 6TG
Tel: 021 377 7440 Fax 021 377 7451

540

’---------51

ELECTRONICS

I) SEND FOR CATALOGUE (S.A.E. PLEASE)
I TELEPHONE ORDERS, MAIL ORDER, OR CALL AT SHOP
| 126 HIGH STREET, CANVEY ISLAND, ESSEX. SS8 7SH

I| @ 0268 690868

TELEVISION MAY 1989
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FOR GUARANTEED CTV & VIDEO’S
TRADE SERVICE AVAILABLE

ON ALL MAKES

EXPORT ENQUIRIES WELCOME
COURTEOUS SERVICE

A Link with Europe

Ring Norman - Gloria - Paul on new number

021 779 5465

021 779 5466

021 779 4701

* TRADE ONLY SATELLITE ENQUIRIES

ELECTRONICS SERVICES
UNIT 18

TILE CROSS TRADING ESTATE
TILE CROSS ROAD

MARSTON GREEN
BIRMINGHAM B33 ONW
Telephone: 021 779 5734

“ow,

—=
AN103 £1.95 ANG610 £1.95 | BA1320 £1.25| HAT1749  £4.75] LA4440 =75 €7.75 5.75 £3.80
AN1270 £2.20 | AN6676 £7.50 | BA1330 £1.75|HA11750  £5.00 | LA4445 2,75 7,60 £1.50 £3.60 T W
AN203 £2.20 | AN6677 £6.30 | BA1360 £1.80 | HA11753 £8.50 | LA4450 £7.80 £5.50| T; £1.50 £4.50 .
AN210 £1.75 ﬁﬁ%‘é*’? £2.30 g:g;g%»* 3-75 HAT1758  £8.50 m% ggg e g;g £4.95
1 £1.60 75 ; i d
Ma 290\ neery  cosoleasaoza e (AR L Lwss g 550 £0.30 i 16 PADDINGTON GREEN,
oo | ANBB75 £3.50 | BASA06 £3.20 HAT181 . LA4507 £4.25 £5.25 £1.00 3% LONDON W2 1LG
AN22BW 290 sneaaq £2.75 | BAS408 £2.75 | HALIBI6  £6.50, | a4s50p 285 £6.50 £1.75 -
AN238 £2.501 AN7105 £2.50 | BAG104 £2.80 | HA11828  £9.50 | pg520 £2.50 £5.95 £2.50 3.75 Tel: 01-723 9246
AN240P £1.50 | AN7106K £2.95 | BAG124 £2.80 | HA12001 £6.50 | | A4570 £3.75 £7.95 £4.00 £3.95 el. %
AN241P £1.50 | AN7110 £1.50 | BAG208 £2.95( HA12002  £2.95| LAS112 £1.85 £1.95 £1.00 £2.95
AN259 £2.75 | ANT111 £1.50 | BAG6209 £3.75| HAT2035  £9.50 | LAS527 £1.95 £6.50 £1.75 £2.95 VIDEO HEADS
ANZ60P £2.20| ANTI12E  £2.95 | BAB304 £2.20| HAI2038  £6.75 | LAG324 £2.50 £6.75 £1.75 220| [ FERGUSON 3HSS
AN262 £1.60 | ANT114E  £2.50| BX342 £5.00 | HA1240: £2.95| LA6358S  £1.20 £1.50 £1.60 £1.00 U 3H £16.00
AN264 £175| ANTIISE  £1.60 | HAT124A  £2.75|HA12413  £275|LA6458D  f1.20 £8.40 £2.50 t2.20 | PANASONIC 4HSS £16.00
AGTIA 's0 | AN7116 £1.50| HAT1124DS  £3.50 | HA13001 £2.95 | LA7016 275 £8.50 £1.30 £1.95 | HITACHI VT11/14/33 £21.00
AN 78 | AN7120 £150 | HA1125 £1.75| HA12007  £4.95 | LA7031 275 £6.25 £2.30 230 HITACHI VT5000 22,00
o7 151 aN7130 £1.30| HAT137W  £1.75| HA13402  £4.95 | LA7032 £4.50 £4.95 €20 | HITACHI VT8000/9000 100
20 £2.50 1 aN7131 £275 | HA1144 £425[HAI3432 450 LAT215 £275 475 220 -95 HITACHI V7T .
AN295 £3.60 | AN7140 £2.20| HA1151 £250 | LA1111 £0.95 f LA7224 £2.95 £4.75 £3.25 £0.60 1719 ) £38.00
AN30{ £3.50 § AN7143 £2.95| HAT156W  £1.20 f LA1130 £2.75 | LA7505 £2.95 £6.25 £1.95 £0.95 | SHARP Most models not 6300/7300 £22.00
AN302 £3.30 | AN7145M  £250 | HA1167 £3.75 | LA1140 £2.20 | LA7507 £2.95 £6.50 £2.95 £1.10, SANYO VTC5000 £36.00
AN303 £2.75 | AN7146M  £2.80 | HAT196 £1.75 | LA1222 £1.00 | LA7520 £325 £7.00 £2.95 £1.10| AMSTRAD/SAISHO £22.00
AN30S £3.50 | AN7149N  £2.95 | HAT197 £3.70 | LAT230 £1.50 | LA7521 £4.50 £9.50 £2.95 £2.50 | SONY DSR36 20,00
ANZ13U £2.95 | AN7154 £1.90 | HAT199 £1.85 | LA1231 £2.00 | LA7751 €75 75 £2.95 £2.75| T05HIBA 9 -
ANG1S © 30| ANTISEN  £2.50 | HA1319 £2.50 | LA1240 £1.95 | LA7755 £3.20 £1.95 (550 2.75 600 £23.00
AN316 75| ANTISON  £3.25 | HAT366W  £1.80 | LA1260 £2.95 | LA7800 £1.95 £7.50 275 =50
aNaTs fan | ANT160 £3.75 | HAIJ66WR  £1.85 | LA1353 £2.50 | LA7801 £2.95 £7.50 275 o]
N t5 20 | ANTI61 £3.75 | HA1367 £3.25 | LA1365 £1.50 | LA7806 £2.75 £575 £2.95 S VIDEO SPARES
AN337 25| ANT166 £3.95 | HA1368 £1.90 | LA1368 £2.50 | LA7808 295 £9.50 £3.20 I3l IVC Idler PU47752 £4.95
AN340P £1.50 | an7168 £2.75 | HAT368R  £1.95 | LA1385 £1.95 | LA7820 2775 £6.75 £2.95 2.75) e Pinch Roller 295
AN360 £1.30 | AN7178 £2.95 | HA1370 £3.70 | LA1387 £3.60 | LA7910 2.20 £6.75 £3.50 £2.78| LITACH! Idler VT11-14-17 75
AN362L £1.60 | AN7213 £1.95 | HA1372 £3.50 | LA1460 £2.50 | LA7920 I1.75 £6.50 £2.95 £4.75 HITACH! Idier Play VT800 -
AN3EIN £3.50 | AN7218 £1.75 | HAI374 £2.50 | LA1d64 £3.20 | LB1405 220 £9.50 £2.95 £.60 dier Play 0 £2.75
366P £1.70 | AN7222N £3.50 | HA1377 £2.20 | LA2100 £2.95 | LB1409 £2.95 £9.50 £2.95 £2.5¢ | HITACHI VT8000 Idler F/F/Rew £1.85
:xgg;? g.zu m%g £1.95 HA}ssgg g_ss %}g& g.su tg;oggﬂ g.gg g.gg g.gg £2.50 | HITACHI VT9000 Play Idier £2.95
00 £3.50 50 50| LC71 i i X H
ANGIOP  £180|AN7256  S350|HAIIY  £220|LAR01  €085|LC7I31 75 £5.35 275 £1 S0 HITACHS Finch Roler 80003000 2.%
ANG12 £1.80 | AN7273 £3.95| HAI389R  £2.20 | LA3210 £0.75 | LC7132 £4.00 £6.75 £220 .80 | VC D {A .
ANS010 £4.75 [ AN7310 £1.20 | HA1392 £2.50 | LA3220 €295 1C7136 £75 £5.75 £2.05 tolad rum Motor £22.50
ANS151N £6.50 | AN7311 £1.20 | HA1394 £2.95] LA3300 £1.65| LC7137 £4.50 £6.50 £2.80 SANYQ Capstan Motor £29.50
AN5265 £2.20 | AN7410 £3.00 | HA1396 £3.75| LA3301 £1.30 | LC7800 £.95 £6.75 295 £0.22 | SANYQ Reel Motor £8.00
AN5410 £5.50 | AN7415 £2.95 | HA1397 £2.75 | LA3310 £2.75 | M5134P £9.25 £7.50 £.95 £0.22 | SANYO Reel Drive Pulle £5.00
AN5411 £3.50 | AN7420 £2.25 | HA1398 £2.75 | LA3350 £1.30 | M5155P £1.85 £7.50 £2.70 £0.78 | S0 Pinch Roller 5000/5300 .95
AN5430 £2.95 | BA301 £0.80 | HA1ASTW  £2.75 | LA3361 £120 [M51102L  £2.95 £5.75 | TAT613AP  £2.75 £1.20 23Uv0 Pinch Roller 9300 .
ANS510 £2.75 | BA311 £0.95 | HAT1215W  £4.35 | LA3370 280 |M31104L 395 £6.50| TA7628P  £2.95 0.5 | S inch Roller 9300 £4.95
AN5512 £2.95 | BA313 £0.80 | HA11219 £3.25 | LA4030P £2.00 | M51513 £1.80 £7.50 | TAT6R0AP  £1.75 £1.50 | SONY Capstan Motor 1100 £28.75
ANSS;Z £.75 %1; £2.20 ::11221 275 ﬂfacmg £1.95 ms}m; g,ss 2.5 %?ggsp Sgg g.gﬂ
ANS620X  £3.50 | BA31 £1.50 | HAT1223W  £3.80 | LA4032 £1.90 | M515158L 50 i d I
AN5701 £1.80 | BA328 £250 | HA11225  £1.95| LA4100 £120 | M515168L  £2.80 £8.05 [ T062105P  £3.50 £1.29 ENQUIRIES OTHER ITEMS
AN5722 £1.60 | BAJ33 £1.50 | HA11226  £4.50 | LA4101 £1.00 | M51517L  £2.80 £6.75| TDATHI0A  £225 £1.80
AN5730 £1.85 | BA335 £3.60 | HA11235  £2.30 | LA4102 £1.40 | M51518L  £2.20 £6.75 | TDAIOTIA  £2.50 £1.96 | UNIVERSAL TRIPLERS £5.50
AN5732 £1.85 | 8340 DS0|HAIIZST 27| LMD £ ngaszu g.gg 55 ToMloZén - 270 £1.80
AN5750 £3.75 | BAM3 £2.75 | HAT1401 80| LA4112 75 705 ] i . ;
ANSTS3  £1.95 | BAA02 0095 |HAT1423  £475|LA4I20  £2.95 |MB37TIZ  £150 £6.50 £150 BB oo iay ncesv?E”EMOTORs -
N6250 £2.30 | BA4D3 £1.95 [ HAI1440  £3.95 | [Ad125 £2.20 | MB3713 £1.60 £6.75 £1.50 £1.8 | 6:9:12-13 2 Voits C.W. 45
ANG326N £3.70 | BAST1A £1.85 [ HA11701 £3.50 | LA4126 £2.60 | MB3714 £2.95 £6.50 £4.50 .47 12-13.2 Volts CC.W £3.45
B2 HRw oslwim Mmund Rsimn Sl &g S A —— '
AN £4.20 | BASI 190 | HAT17 £5.20 | LA4140 0. 730 i i d f
ANB330 £2.95 | BAS21 £1.80| HAI1705  £6.95| LA4145 £1.70 | MB3731 £3.50 £4.25 £1.75 0.5 | oo c::\‘sgo ;'[EAF?S £2.75
AN6340 £7.85 | BAS24 £2.75 | HA11706 £4.75 | LA4160 £2.40 | MB3756 £2.60 £6.50 £0.80 £1.5 d uto Hev
ANG34TN  £4.00 | BAG26 €250 | HAI710  £3.75 | LA4170 £3.50 | MB3759 £2.30 £5.95 £0.90 £0.35 | Stereo £2.50
AN6MIN  £2.50 | BAS27 £1.75 | HAT1711 £9.50 | LAd178 £2.50 | MB8719 £.85 £6.95 £220 £0.50 -
ANG344 £4.75 | BAS32 £1.60 | HA11713 £6.50 | LA4182 £2.20 | STKO11 £3.95 £8.95 £2.75 2.5 Enquines inwted for any Japanese | Cs As we have imported
ANG350 £7.50 | BAS36 £2.50| HA11714  £5.95| LA4183 £2.95 | STKO14 .25 £10.75 £1:50 £1.35 for over 10 years
oo DBIRSE Rl Rna|oee  telsmoe & 580 % 2% ITEWS OESPATCHED WITHIN 45 HOULS
£4.95 | BASA 50 £5.75 50 H d d i

ANGIBO  £4.50 | BAG12 £180 | HATI718  £4.75(LA4220  £1.50 | STK025 £7.50 £5.80 275 2005 || Please 200 600 ""5"’0’;‘;"“"’"“"'7 then at 19% balrelion
AN6362 £5.50 | BAG31A £5.75 | HA11724 £9.25 | LA4230 £2.25 | STK043 £10.50 £5.80 £2.50 £1.50 ers by appoinimen
ANG363 £8.50 | BAG56 £450 | HAT1727  £9.50 | LA4420 £1.75 | STKO77 £6.50 £6.75 £1.35 £1.0 opening times 10am-5pm, Mon-Fri, 9-12 Sats
ANB371 £4.25 | BAB43 £4.50 | HAT1745  £9.00 | LAd422 £1.75 | STKO78 £6.75 £6.75 £380 20—
ANG387 £5.95 | BA1310F  £1.75 HA11747  £9.50 | LA4430 £1.50 | STKI £7.50 £6.75 £5.20| 2501453 £1.45]  VISAACCESS ACCEPTED MIN. TELEPHONE ORDER £5.00
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VIDEO “REFURB” KITS

Take Up Idler 1.85 | Take Up idler 1.85
Reel idler 2.75 | Reel Idler 3.75
Take Up Clutch 2.75 | Take Up Clutch 2.80
Belt Kit 1.95 | Belt Kit 1.75
Pinch Roller 4.95 | Pinch Roller 4.95

Total 13:65

<\73:)| FERGUSON |

3V35

Total 134

HITACHI

VT11

F/F Rewind 275
Belt Kit 295
Pinch Roller 4.95

Total 1365

PANASONIC

NV333

VXP0433 Idler 4.95
VXP0401 Idler 0.95
Belt Kit 2.95
Pinch Roller 4.95

Total 1_}:7(

KIT 1 £11.50

KIT 2 £11.85

KIT 3 £8.50

KIT 4 £11.50

NV2000

VXP0329 IDLER 0.95
VXP0331 IDLER 0.95
Belt Kit 2.25
Pinch Roller 4.95

Total 9?(

NV7000

VXP0343 4.95
VXP0344 0.95
Belt Kit 1.95
Pinch Roller 4.95

Total 12:8(

KIT5

£7.95|

5000

Reel Drive 6.95
Reel Motor 7.95
Belt Kit 0.95

Total g&(

KIT 6  £9.95]

KIT 7 £13.50

Prices shown are

TRADE ONLY

Please add 50p post & packing
+ 15% VAT

C.W.0. ONLY

Current video spares list
available on request to
bona-fide engineers ONLY

FERGUSON/JVC
Suitable for

3V00 — 3V29
£2.50 Pack of 5
£3.95 Pack of 10

/

IRWIN ELECTRONICS

UNIT 200, J.C. ALBYN COMPLEX,

BURTON RD., SH

Telephone Sheffield (0742) 739622

V.AT. Reg. No. 127 2207 01

EFFIELD S3 8BX.

(Est. 1973)

[RC (SPARES)

VIDEO SPARES FAST ex-stock! 01 '388 171 4 ENE

ORDERS BEFORE 4.00 P.M. - SAME DAY DESPATCH!
LIST PRICES EXCLUSIVE OF VAT
ORDERS UNDER £50 ADD £1.00 P&P

90B CLEVELAND STRE

ET, LONDON W1P 5DR

VIDEO HEADS

SONY ‘5’ SERIES

ORIGINAL JVC VIDEO SPARES

REMOTE CONTROL UNITS

E T MAT SERVICE KIT 127.60 | CAPSTAN MOTOR HR3660:3v22 .75
VO nsusowf?c PL;:ESE:‘ ENT HEADS 18.50 UMAT SER T oTORIHROT20VES A% | mamarn eucxPoAnNs:stgnN ¢ 10.39
L, S — & ORIGINAL PANASONIC TUP I0LER (LARGE) HR3660 ssg | fvase VS00251) iy
PANASONIC Nv-330377 ) 38.45 VIDEO SPARES UrIDUER 55"“” HA3E80 s%0 | W% VATt o
PANASONIC NV-333/2000.7000 ETC 1910 B RTe00 3729 i g %
. NV333/366 IDLER VXPO401 126 | TP CLUTCH HR7200/3v29 230 | NV7000 V5001178 %.07
SHARP_UNIVERSAL 360 | NIT3368 (PLAY/TAKE UP) VXPD433 306 | REEL TOLER Hiaeaaua 232 | N0 BLACK OR SILVER 40.66
St eonEo we | baroanogn Vxposat i% | mee pienmDons 20 ALL OTHER PAN. REMOTES AVAILABLE
- . P HRD110/1201 2.20
SONY SLC20/30/40/1 .50 IDLER VXPOS15 118 T
FSHERROReISEIC i |y VXPOR6T I | o ALt e EIC 2 GOODIES SELECTION
i NV777/778 IDLER VXPO463 .18 SONY BETAMAX ALIGNMENT TAPE 36.55
SANYD VTC9300 3160 | NV2000 SERIES 10LER VXP0329 124 PANASONIC VHS ALIGNMENT TAPE 88.10
Many More Replacement Heads in Stock NV2000 (PLAY/TAKE UP) VXPO331 124 VIDEO BELT KITS (ORIGINAL) SONY V 8 BATTERY PACKS NP22H 2.
NV7000 SERIES IDLER VXPO344 124 | ounsonic Nvaxyass 365 | SONY ECCENTRICITY GAUGE+JIGS 6951
NV7000 (PLAY/TAKE UP) VXPO343 5.76 PANASONIC NV777/788 ’ SONY OPK2038 TEXT BOARD 60.64
HITACH! ORIGINAL HEADS NVG7/G10 IDLER VXPOS21 256 | bANASONIC NVIAOA30870 Ta5 | OPK113 T/BOARD + LEADS - KV1442 60.64
VI 5458109 4185 | P ROLLER V333366 VXFOss2 851 | PANASONIC NV370/830/850 152 | OPK202A SECAM ADAPTOR 8.2
1173000, i 48 | P ROLLER NvT3C VXL1154 73 | A OIE Nyt 438 | SONY REM RUBBER PAD-RM632% 5.40
VT4 438415 w7 | P ROLLER BV730 VXL1209 758 | PANASONIC Ny a0 SERIES 365 | TELESCOPIC AERIAL KV1400:1612 5
V1664 5459152 4165 | P ROLLER Nv2000 d 0.8 | pANASONIC Nv-7000 SERIES 365 | TELESCOPIC ACRIAL KV1412/1430 .3
VT65 5928 50.84 | P_ROLLER Nv7000 VXLO776 7.85 - VIDEQ COPYING KIT (UNIV ) 425
V120 5457471 815 TENS BAND NV333/66/777 VXZ0129 208 SCART KIT (UNIV.} 5.60
V130 5457472 45116 | TENS BAND Nv370:730 VXZ0165) 158 VIDEO BELT KITS (REPLACEMENT STYLI AVAILABLE FOR MOST MODELS
V150 Ssurs ats [ TENS BaND MVZ0I09m0 e 33 | sawvovicseo 16
REEL MOTOR NV333:366 MYNT3VSL 1503 | SANYO VIC5300 210 MANUALS (0 VAT RATED)
PANASONIC ORIGINAL HEADS SANYO VIC-5500 220 | SONY TV MANUALS 6.0
SANYO VIC-6500 178 | SONY VIOEO MANUALS 0.8
NV100/200 VEHO171 4.4 ORIGINAL SONY V'DEO SPARES JVC HR-3330/3360/3660/3V 16/22 2.50 PANASONIC & JVC MANUALS POA
e Wi R s s aeo g | e e |
V3 VEH0103 4140 | pe/nc CONVERTOR SLCY 253 | HITACHI VT11 170 SONY SWITCHES
Nvgs VEHOIT4 62.10 RIAGE MOD KIT SLCY 640 | HITACHI V5000 250 | POWER TV REMOTE (QUOTE MODEL 495
HO21 62.10 | CARRIAGE COMPLETE SLCY 6.10 | HITACHI V18000 131 | POWER TV NO-REM ﬁuor& MODEL) 410
vz VEHOT77 6210 | UPPER ORUM UNIT SLOY/SLF1 275 | SHARP VC7300 2.20 | POWER KV1442/1832 SOLENOID 2164
Nva30 VEH0286 4140 1 CAPSTAN MOTOR SL 356 | SHARP VC8300 220 | TIMER SWITCH (57 1.03
NV730 VEHU267 62.10 { (DLER KIT SLCS/7 480 | SHARP vC9300 220 | RELAY SOUND SLCS7 438
d IMI S LCS/; A .
NV83Q VEH0266 7838 | FWD LIMITER ASSY SLCG 368 | SONY SLCS 1.85 SONY SEMICONDUCTORS
V850 VEH0265 7038 1 PINCH ROLLER SLCS/%7 248 | SONY SLCs7 225 | SH1a56650 ]
W | e aetmeon g B s i
V000, 70007200610 piaal 4148 | (6ADING PLLLEY Stes 1w | REMOTE CONTROL UNITS (SonY) oA p— ¥
NVG? v a0 PLEASE ASK FOR ANY PARTS NOT LISTED RME048 KV1612 MK12204 2.5 | 551315 TRS ASSY 185
et VEHao® Herd AMB15P KV2056/2212/1672705 ETC . Tw | ZENe e
’ OTHER MANUFACTURER’S I P e B &a1ss 2
J SD1387 3
SONY ORIGINAL HEADS ORIGINAL PARTS By n¥ | 2o 52
VO1810/2630/5030 ETC avS 89.46 | SANYQ REEL MOTOR VIC5000 897 | ru211 SUFY ars0 | 2501497-022501497-06 5.20
EVA00£VS700 (RED OR BLUE) OVR-04R 8382 | SANYO REEL ORIVE PULLEY VIC5000 6.50 513 SLES %0 | siexs 1746
EVAJDOEVSTO0 (GREEN OR BLACK)  OVA-04R0) 8882 | FISHER IDLER ASSY FVHPE1S 597 | RMI218 SLC20/3040/HF 100 GREY Su | stz 1746
SL-HF350 DSR-7 132.26 | HITACHI FEREW ARM V11733 285 | RMT216 SLCI0 I 4OME 100 VIR 3243 | ToAcsTEA 3.58
SL-HF100 DSR-49R 5295 | HITACHI HMB251 FRAME O/F MOD 050 | AMIso otre Fa | Toass2 4.9
SL-F1/C203040 DSR-36R .60 REEL MOTOR VC9300 ETC 1770 | RMTa0s EVS600700 % | T0ade00 5.40
5109 DSR-21R 48.60 RP REEL DR IOLER VL9300 ETC 255 : PC1365C 1096
SL-C5/6/7/8000 0SR-36R 4860 | SHARP REEL OR IDLER VC4B1 ETC 285 ALL OTHER SONY REMOTES AVAILABLE UPC1334C a8
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TV RENTAL
FINANCE

for the independent
dealer

on new or reconditioned

TV Receivers,
Video Cassette Recorders

and Satellite
Reception Equipment.

For details and quotations contact

BROUGHFAME LTD

Colonnade House, High Street,
Worthing, Sussex, BNI1 INZ
Tel. (0903) 820968

% Do you use
cathode ray
tubes?

% Can't find a
replacement or

shocked by the
Cs LTD. Cost?

% It may well be
that a rebuilt tube
will solve your
problem.

ELECTRON

- o %

Come to one of the most experienced firms in

the business. We have been rebuilding

cathode ray tubes for industry, broadcasting

authorities, major airlines, M.O.D. univer-

sities, and, of course, the TV trade in general
since the '60’s.

BARGAINS

IN SOUTH WALES

WHY NOT TELEPHONE UXBRIDGE (0895)
55800 TO DISCUSS YOUR
REQUIREMENTS. DAVE DYSON WILL
HELP YOU WITH DOMESTIC TV TUBES.
TERRY SMITH DEALS WITH
COMMERCIAL/PROFESSIONAL TYPES.

SPECIAL OFFER

565405 .. oot £42
20"&22"SONY ... £58
27"SONYS .. £65

VIDEO

Working  Non-working
Electronic From £75 £40
LP Electronic From £95 £45
Beta £20 as they come
Philips £8 as they come

COLOUR TV

Working  Non-working
Pil From £20 £10
R/C From £35 £18
Text From £65 £40
Colour Portable From £65 £35
FST when available  From £115 £75

RANGE OF NEW REDIFFUSION TRANSLATORS
HANDSETS IN STOCK £3 each inc VAT. Carriage extra

UNIT 11, TAVERNER TRADING EST. CAERLEON, NEWPORT, GWENT

Leave M4 Junct 25, B4236 to Caerleon. 3 miles from M4

RING BOB ON 0633 430040
FOR QUANTITY DISCOUNTS

Prices inclusive of VAT

We are currently redeveloping our factory and
have temporarily transferred production facili-
ties to a factory unit in nearby Iver (Bucks). We
have made arrangements for the Uxbridge
55800 telephone to be rerouted to the Iver
factory at the exchange, but if you should wish
to dial directly, the Iver number is (0753)
630137. During the temporary period of relo-
cation we shall maintain goods handling facili-
ties at Uxbridge. It would be appreciated if
intending visitors telephone us first to be sure
that technical staff are available at Uxbridge if
required. We greatly appreciate the confi-
dence placed in us by our customers which
has enabled our business to grow and look
forward to being of continued service in the
future.

DISPLAY ELECTRONICS LTD.

SWAN WHARF,
WATERLOO ROAD,
UXBRIDGE, MIDDLESEX.
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A BREATH OF FRESH AIR FROM
PHOENIX

UNMARKED AMPLE

OUR PRICES QUALITY TESTING

ARE NOT SUBJECT

FIXED PRICES

NO FROM
PRICES

SETS FROM

TO QUANTITY INDEPENDENTS FACILITIES

AAA

OF DONCASTER
Probably the finest selection of TV-Video in the North — All Working & Tested Stock *

GIT'S oo, £12 TXTEXt oo, £56
Pil Starlines/GEC £15 IN STOCK Hitachi Text
10 e A e £25 ITT Text
CTX £30 3V29/30 Hitachi VT11E ETC ToshibaText...............
Hitachi Twin Speakers
ITTTrimline ...

PHOENIX TV
Sandali Lane

ALL PRICES SUBJECT TO VAT

Prices include handsets where appropriate

PHOENIX TV WHOLESALE
SANDALL LANE TEL

DONCASTER 0302 890117 |

Stock items despatched by return Access & Visa Accepted
NV600-688 Idler (VXP0515) £3.75 m
VIDEO HEADS V333366 Idier Arm (VXL0997) e mlsl[(r:nltl)dg?LLERS s c230 Tarze |NTEGRATED C CUITS 5!Cont) _
Ferguson NV8400/8600/8610/8620 SVXP0245) £0.70 . Taragrp tz % £2.00
3HSSV—~Most models (2 head) £17.00 Ny333/366 etc. (VXPO401) NV700/7200/7800 TRANSISTORS 147629 Fi%0 1DAse0n £2.75
3HSSVA-3V42/44/45/46 etc £25.50 VXP0344) NV2000/3000 (VXP0331) BC107B BFB70 use BF472 PA1288 [?.50 }'gggo% [?88
3HS34VB - 3V32/ HR7655 £45.00 }prng) £0.70 gg}g{;g g.“]g 33126 gg;g ,Eﬁég gl:gg mw;o gﬂ-%
3HSSAVC - 3v48' HRDS65 £46.00  gany Tension Bands From £1.50 ¥ i TBAS00 £0.85 TDA3541 225
3HSSVD -3v43 £46.00 picne BE2 146 2007 Ban 2079 TeASZOM .45 TR0 2.4
1sher . 3 b .
Panasonic FVHPG15 idler Assembly £4.00 BC214B £0.07  BU2D8 (Toshiba) £0.85 [BA920S €1.00  TDA3561 £2.50
3HSSN - Most models _ £17.00  FVHPG15 Gear e Assembly £435 8207 7 BUagaD I8 TDAlder %0 Toms 5%
3HSSUIN — NV370/380:100 Phitlips VR6460£19.40  FYHP905/910 Gear Idier Assembly £330 3508 007 BU4D? f0'50  TDA1044 €150 TDA3BS £2.50
3HSSU2N NV230/470/480,G9 G10/G11/ FYHP520/530 tdler €2.85 BCI07-25 £0.07 BU4%6A f0.75 TDA1082 . £3.20 TDA3652 £2.50
G15PX £33.60  FVHP520/530 Pulley £0.70  8C328-40 £0.05 BUSI0 £095 IDATI70S £1.20  TDA3950 £3.00
3HSSU3N - NV430/460 £22.75  gony BC337 £0.07  BUSOBA £0.75 }gﬁu?() g-% }823% e
g:ggﬁ“éyx@ﬁw Egg;g SLC5/7 Rewind Kit g.20 EEI Rl A e TDAI510 £450  TOA46. 200
3HSSANA—NV366 4270 VIDEQO MOTORS o o e 01 oA S0 oA rd
Hitachi Reel Motars B0137 £030  BUXH £0.60 TDAIS0 080 TEAION £2.00
3HSSHA - VT80009500 Serie: £22.00 Sanyo VTC5000/5150,5300/5400:6500 £7.90 pgpoa7 £0.22  SG2E4A £5.95 TDA1950 £2.50 UPC33 £0.70
3HSSHB - VT11733/63 etc S £22.00 Sharp VC9300.9500 etc £15.90 BD238 £0.22 TIP3 £0.30 TDA2003 £1.30  UPC1230 £1.75
. € ) ) - Panasonic NV333/366 . £13.20 BD2438 £0.30 TIP3 £0.30 {nggg gzg B%%g g.%
Vldeoslaeadsstor Am%lr?déhfl;shelr, Oinur;, ialShU. Ferguson 3v29/30 JVC HR7200.300 £22.70 ED24%C ) M .30 o270 220 UPCI3TTc ‘220
arp, Sony and Toshuba also In stoc Drum Motars BD244C £0.30 TIPAr £0.25 IDA2510 £4.30 UPC1382 £1.50
IDLER ASSEMBLIES Ferguson/JVC (Mechanicat models) €21.45 BFi95 £0.07 TIP4IC £0.40 TDA25213 £3.65 UPC1394C £1.70
Sharp VC7300/7700 7750/8300 £24.63 gggg g:g ;)8?114213/4 g_gg TDA25600 £1.10  UPC1458 £1.95
‘ Capstan Motors i ‘50 OTHER SPARES
che’m 9500 etc. £1.75  Ferguson/JVC (Mechanical models) £21.45 1% o R 20 UniversalVideo Copying Ki £360
VC481/581 etc. » £1.90 o500 3V35 £22.50 pricg 022 230839 £0.35 Universal Video Copying Kit (Scart) £5.20
VC9300/9500/481/581 etc. Oniginal £3.50 sony SLC7/C5 (BHF1100D) £28.50 BFa59 022 2301397 £3.75  Video Cassetle Lamp - Ferguson/JVC with without plug £0.50
Hitachi Sharp VC7300°770/7750 £30.50 BF471 £0.25 2501398 £2.25 Video Cassefte Lamp — Sharp PanasoniAmstrad:t tachif£0.50
VT11/33/14/17/19/63 etc £1.75 Hutachi V133 £30.00 g;gég 45 £0.25 gggmg;g% g{;gg xgz?m%assem Lamp - Sharp 9300 etc complete with ptlgsuc
VT9300/9500 etc. Play Idler £3.65 REMOTE CONTROLS DA ik . UmversalCassene Lamps 40ma/60ma £0.
VT9300/9500 F/F Idier £150 goraison Grandi ITT. Philps. Pye, Sony and mrmm\nu cmcuns CRT Anode Caps 060
VT8000-8300 8500/8700 F/F Rew Idler £1.90 N305 £3,20 Universal Trpier £4.50
VT8000.8500 efc. Play Idler Assembl 285 Hitachi. Various models TV & Video . . From £13.50 AN3B21K m 75 LM 450 €170 Unversal Tripler with | ocus Pot £8.00
VT8000.8500 ete. FF/Rew Pulle: Y £0.70 Sony remote control rubber pads. State model AN3822 £750  LA44E1 ‘©1.80  Thorn TX10 Focus Unit £8.50
Ferguson ’ " LIKE OUTPUT TRANSFORMERS a0 i O o s rame Mo HNi251 fa
Take up Clutch (Mechanical models) £4.95 Deccald0 £8.50 46360 £375 M51343 £4.25 Cassette Housing Assembley for Ferquson 3V35/36 38/39 2
3v29/30 Take up Idler £1.20 ITTCVC20 £9.75  Ane3s2 £4.25  M54543 £0.75 434443 o
3v29/30 Take up Clutch £21g ITTCVC25, 30 32 £8.50 AN6387 £5.50 MC1448 - use UPG1458 SERVICE AIDS — SWITCH CLEANERS, HEAD
3V29/30 Reel Idier £250 T Compact 80 seres £16.75 ANGETIK 15 SORRSTASTA 2375 CLEANERS, FOAM CLEANERS, SILICON GREASE,
335 Reel Idler £2.40 RankBush T204 £9.25 ANGEI7 BE e 2300 DESOLDERING BRAID ETC. NOW AVAILABLE. ASK
3V35/36/38:39 Take up Clutch £2.00 PMlipsKT3 £12.50 pagigg £180 STK5332 £350 FOR PRICES.
sanyo Thorn 1690, 1691, 1694, 1615 £7.10 pA6209 £1.75  ST5422 £5.00 VIDEO AND AUDIO PLUGS, CONNECTORS, LEADS
VTCH000 5150:6500idier Roler Assemply . £1.95 Al Sony. Piease ask for quolation BAga02A a8 S &0 ETCYIN]STOCKE
VTC5000/5150/6500 Reei Drive Pulley Unit ~ £5.00 TV ON/OFF SWITCHES BAEI04 S170 STRaM £475 RESISTORS, CAPACITORS, FUSES ETC. NOW
Panasonic I gnillipsA g)ecfca, Thorn, Fidelity, Grundig, Sony aﬁsggg 3.75 srsug?s m_g,o AVAILABLE.
NV370 Idler Arm Unit (VXP0521 £1.75 ©lc. State model for price ) OSTRIZ £5.35 FQR SONY AND PANASONIC AUDIO, T.V. AND
stsoofss1op|ay|m£n (vxpozlsy £0.95 BELT KITS A A TS o VIDEO SPARES, QUOTE PART NO.
NV332/777/788 Idier Unit (VXP0463) £3.95 Most models Prices startfrom 55p  HA11714 £3.50 TA7240 £2.50 SEND FOR NEW PRICE LIST.

Please add 75p per order for p&p and then add 15% VAT. ;

EN 183 Acre Lane, Northampton NN2 8DX. Telephone: (0604) 847800 Vi
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TODD TRADING

NEW WAREHOUSE OPEN!
HIGH QUALITY TELEVISIONS & VCR's

Specialists in ‘ready to retail’ televisions and VCRs
(packed with handbook and patch lead). Mostly
Ferguson but all models stocked.

NEW ‘B’ GRADED EQUIPMENT AVAILASLE.

ITEMS USUALLY IN STOCK

Ferguson Non Text, Text and Stereo Text & New F.S.T. B Grade.
Ferguson, JVC, Sharp, Hitachi, Sony, etc., etc. V.C.R.s working:
Ferguson 3V29/30 V.C.R.s ready for retail in fives £75 + VAT.

Ferguson Compact Disc Units, A Grade and B Grade, from £40 +

VAT. Sony C9 Beta in top condition, back to spec, plenty in stock.

Ferguson V.C.R.s for spares: 3V16/3V22/3V23/3V24/2V29/3V31/

3V35/3V43/3V45/3V55.

EVEN ON SMALL ITEMS — MIN OF 5 UNITS

PHONE FOR DETALS |

N SITUATED
TODD E APROX

{ NATIONWIDE DELIVERY |

3 MILES

TRADING

UNIT 16

' FROM
STONE BUSINESS PARK | ‘4 Qi JUNC. 14,
STONE - STAFFS . 25 BT

iscireaes) 0785 43447 Fax
E 0785 48202 0785 223137 B
OPEN 6 DAYS A WEEK, CALLERS BY APPOINTMENT PREFERRED

CENTREVISION

SLOPER ROAD, LECKWITH, CARDIFF. Exit 33 off M4

SOUTH WALES’ LARGEST AND
BEST WHOLESALER WITH
20 YEARS’ EXPERIENCE

INCREASE YOUR PROFITS!
PHONE: 0222 344754

EX-RENTAL TV’s & VIDEOS

New and rebuilt for most makes of T.V.
including: Hitachi, Panasonic, Philips, Thorn,
Toshiba, Sharp, Sony Mullard 20AX, 30AX etc.
Thorn New Life now in stock
Two year guarantee with a four year option.

Cash or credit allowed for certain types of In-line glass.
Price list available on request.

EXPRESS T.V. SUPPLIES

The Mill, Mill Lane,
Rugeley, Staffs. Bristol

0454-316285
(After 4pm)

0889-577600
(9.00-6.00 Mon-Sat)

TELEVISION MAY 1989

VHS VIDEOS
FERGUSON

3V00, 3V22, 3V23, 3V16, 3V29,
3Vv30, 3V31, 3V32, 3V35

HITACHI
5009, 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, 5300

SONY C5, Ce, C7
Untested from £25
HITACHI VHS TUNER/TIMER £10,
HITACHI VHS EATTERY CHARGER
£10, ROBERTS VHF RADIOS £5
VHS/Beta tapes used —
from 40p each

Sorry must collect as we do not send
through the post.

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
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LARGEST SUPPLIERS

BRITAIN’S

EX- RENTAL TV

SPRING

SALE

CTVs FROM

53 .

Makes inc. PHILIPS, GEC,

CALL & SEE OUR SELECTION
DELIVERY ARRANGED FOR

LOAD DIRECT FROM SOURCE

FRANK FORD

HITACHI, ITT, BUSH,
PANASONIC, SONY,
DECCA, FERGUSON,
GRUNDIG etc.
MANY TELETEXT

BULK PURCHASES
AT VERY KEEN PRICES

(TV TRADE DISPOSALS)
SCHOOL LANE, GUIDE,
BLACKBURN, LANCS.

TEL: 0254 64489

546

OSCILLOSCOPES

TEKTRONIX 2215 Dua) Trace 64IMHz Delay Sweep Dual TB £475
TEKTRONIX 465 Dual Trace 10CMHz Delay Sweep £500
TEKTRON!X 454 Dual Trace 150MHz Delay Sweep £400
TRIO £S1065 Three Trace 60MH2 Delay Sweep £500
HITACHIV1050F Dual Trace lOmHz&laySweep £550
THANDAR 10315 Duat Trace 15MHz Mans/Battery Unused £300
TELEQUIPMENT D755 Dual Tra\.e 50MHz Delay Sweep £275
KIKUSUI 5530A Dual Trace 35N;

SPECIAL OFFER
HAMEG MODULAR SYSTEM

HMBOO1 Man Frame with HMBO32 Sine Wave Generator 20Hz -
20MHz, HMB030 2 Function Generator 0 1 - 1MHz Sine:sq’
Trangle and HMB011 2 Digtal Muttimetes 4172 digt

ONLY £400

IAMEG 203 4 Dual Trace 20MH~ £240
H P 1220A Dual Trace 15MHz 200
GOULD/ADVANCE 0S 1100 Dua! Trace 30MHz UW

GOULDADVANCE 0525 Dual Trace 15MHz

COSSOR CDU150 Dual Trace 35MHz Delay Sweep Solid S(a(e

Portabie 8 x 10cm Display

Sglmnal front cover containing Z probes etc t 1
BS SM111 Dual Trace 1:MHz Solid State Portable AC or

external DC operation 8 x 10cm Display £130

SCOPEX 40108 Dual Trace 10MHz £150
TELEQUIPMENT S54A Single Tr.ce 10MHz Sold State £90
TELEQUIPMENT 061 Dual Trace 10MHz Solid State £150
PHILIPS PM3206 Dual Trace 15MHz £250
PHILIPS PM3233 Dual Trace 10MHz £200
MARCONI TF2006 AM‘FM 10MHz - 1GHz Sig Gen £500

MARCONI TF2008 AMFM 10MH7 - 510MHz Sig Gen £375
MARCONI TF2015 AM FM 10 - 520MHz Sig Gen with Synchron-
tser TF2171 £550

DISK DRIVE PSU 240V In 5V 16A & 12V 1 5A Qut Cased Un-
used ONLY £10 ea (P&P £3)

FARNELL SWITCHED MODE PSU 5V 40A & + - 12C 5A £30 ea.

)

ner Switched Mode PSUs avallable Please enquire
DISK ORIVES 514" 0S.0D from £50
|__Some Keyboards avarlabie P‘ease enguire

MULTIMETERS
(P&P All AVOs £10)

AV0 8 Complete with Batenes & Leads

AV 8 Mkv Comﬂle(e with Battenes & leads

AVO TEST SET No 1 {Military version of AVO 8) Complete with
£65

batteries & leads 2

TEST LEADS suitable tor AVOMETERS Red & Black with 2 Croc

Clips & 2 Prods. £5(P&P ‘.‘3{
HS}P&P £4

From £50

MARCONI TF2015 without Synchronisar £425
ARCUNI TF2016 AMFM 10MH? — 120MHz with Syncnmgxser
m

MARCUNI TF2016 without S
MARCONISANDERS SIG S URI”E 60558 850 - 2150MHz ESW

DYMAR 1525 AMFMO 1 - 1840Hz Sig Gen

HP 6948WEFTOSCILLAYOR T-12 4GHz EW
H P 620 Signal Generator 7 113H, £400
H P 614A Signal Generator 800- 2100MHz £450
FERROGRAPHRYS2 Recorder Test Set U75

Black " Ever-Ready case lor AVOs Unused

AVO VALVE TESTER CT160 Sudcase style 22 Bases (P&P
£7) ONLY £25 each
AVO TRANSISTOR ANALYSIS MK2 CT446 Suitcase style com-
plete with batteres and operating Instructions ONLY EACH

&P £7)
;AARCONI AF POWER TF893A 20Hz - 35KHz 20MW - 10W with
manual ONLY £35 (P&P£7)
MARCONI RF POWER METER TF115241 DC S00MHz 0 5 to
25W 50 Ohm with manual ONLY £45(P&P£7)

WOELKE Wow & Fiutter Meter M1 108
LEADER LMV\BGA Two channel Millivoltmeter SHz - mxm

LEVELL TG?GJ[)M 1Hz - 1MHz Sme/Squ:

MARCONI Automatic Distortion Metev TF2337A 400Hz or 1KH1
Measures downto 0 01% €1
MARCONI TF2700 UNIVERSAL LCR Bndge Battery ODevg!ed

PHILIPS PMB456 FM Stereo Genvrator

PHILIPS CULOUR BAR GENERATOR PM5519 UHFVHFN\dec

Over 20 Test Patterns

SADELTA MC321 COLOUR BAR GENERATOR RF Bands 1 3«4 &
Video 8Functions Sound Camen Unused (P&P £7) £125
SADELTA COLOUR BAR GENERATOR PAL MC101 8 Pattems
Pocket Size Rechargeable Batenes Complete with Batter
Charger Adaptor_Unused (P&P £<) €7
DECCA/KORTING Cotour Bar Generator type 82614 £125
Labgear Colour Bar Generator KG1 8 Tesi Patierns (P&P
£4) ONLY £40 each
LABGEAR FIELD STRENGTH METERS £80 (P&PET)
LABGEAR CROSSHATCH GENERATOR nge CMB038-0B Cross-
nalcmGrey Scale/Blank Raster Mains or BATTERY Unused £18

£12 (P4
TRIU RF élGNAL GENERATOR Type SG402 100KHz- JOMHI
Unused (P&P £7) ONL'
ADVANCE SG62B AM 150KHz-270MHz [45(?&?27;

NEW EQUIPMENT

HAMEG OSCLLOSCOPE 804 Dual Trace 60MHz Oeiay Sweeq
Component Tester + two

HAMEG 0SCILLOSCOPE 203 & Qual Trace 20MHz Componem
Tester with two probes £314
All Other Models Avaslabie

BLACK STAR COUNTER TIMERS (P&P £5)

APOLLO 10 - 100MHz Radio/Penod/Time interval etc @n

APGLLO 100 - 100MHz {As above with more functions} £295

BLACK STAR FREQUENCY COUNTERS ({P&P £4) Meteor 100 ~
£99

Me(eorsoo 600MH:z

Meteor 1000 - 1GHz £178

BLACK STAR JUPITOR 500 FUNCTION GENERATOR Sme
uare/Tnangle 0 1Hz - S00KHz (P&P £4) 53]

ORION COLOUR BAR GENERATOR Pal TV Video

HUNG CHANG OMM 7030 312 digit Hand held 28 ranges
|ndud|rn 10 Amp ACAOC 0 1% Complete with batteries & leaﬂss“

xsabove OMM 60100 25% £33.50
Carrying cases tor above £3 each

OSCILLOSCOPES PROBES Switched x1 x 10 (P&P £3) £11

USED EQUIPMENT - W/ITH 30 DAYS GUARANTEE. MANUALS SUPPLIED IF POSSIBLE.
This 1s a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for Lists. Please check avaitability
before ordering. CARRIAGE all units £16. VAT to be added to Total of Goods & Camage.

STEWART OF READING
110 WYKEHAM ROAD, READING, BERKS RG6 1PL

Callers

zzzm  Telephone: 0734 68041 Fax. 0734 351696

| 9 am-5.30 pm Mon.-Fri. (untii 8 pm Thurs.)

EN

APOLLO LANCASHIRE

NATIONWIDE MAIL ORDER

LOCAL DELIVERY - 2 YR GUARANTEE
A47 342/343X ~ 470 BCB23/CTB22/BGB22/
470-ESB22/EFR22/ERB22/FTB22
A51-220X/192X .

A51-161X/162/163/168
510-JKB22/JEB22/JDB22/JGB22/ALB22/GLB22
i;wwzz/omzzmmmmncazz/smzz

1-590
A51-570X/580/001/210/241
AS56-120X/123/140/410 .
560-DZB22/HB22/AKB22/~B22/AWB22
560-ETB22/DTB22/CSB22:DMB22/DNB22
A56-611X/615X
AB6-120X/A67-120X/140/750/200/410
20AX — A56-500X /510X — 266-500X/510X
30AX - AS56-540X — A66-548X

PHONE FOR QUOTE
SONY TYPES £69
470DLB22/FWB/KHB/KTB
KLB-520S822/NB/RB/XB
A49JHTO0X-570DB22/EB/HB
GB/JB-A53JBW01X/JCGOOX
JBOOX-680CB22/DB/EB (£79)

14” PORTABLES £59
3708UB-AXT3001-

37-550/2/3/4-A37-570/580/590

CASH PAID FOR ALL
SIZES SONY GLASS +
66-510/540 560 DZB
PIL TYPES

maagaaammmaaaa

PLEASE PHONE BEFORE CALLUING
LOCAL DELIVERY FROM ACCRINGTON, LANCS.
Phone enquiries and letters to:
Apollo, The Potters Wheel,

mm Mullion Cove, Mullion, Nr. Helston, TR12 7ET.
0326 240781

D0 YOU STILL USE A CARD SYSTEM?
DO YOU FIND IT DIFFICULT TO KNOW YOUR ARREARS TOTAL AT ANY

GIVEN TIME?

If you do then we recommend our new computer TV and Video Rental package This

package includes

* automatic updating cf each customer's record
* alphabetical print-out of each customer's arrears and payments missed

* total arrears immediately available
* easy to use and operate

Operates on all IBM compatibles running under MS-DOS  Free demonstration disc available

CONTACT

WILLIAM J THOMPSON
Donaghanie Post Office

Beragh Co. Tyrone

Telephone Beragh 214 (0662 72)
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WE ARE:

JENHUT LTD

SOUTHAMPTON’S TOP QUALITY
EX-RENTAL TV & VIDEO WHOLESALER

* ok ok ok ok A ok ok Ak h ok kR A

WORKING * " ALL THE TOP NAMES ~ *

* FERGUSON — PANASONIC }

CTV’s « JVC — SONY — HITACHI

* ! *

rromony £6 EACH 3 TOSHIBA — PHILIPS — PYE
PLUS VAT * + MANY MORE *

Kok ok ok ok ok ok ko k ok ok ko k k&

BARGAINS GALORE!!
SAY NO MORE!!

COME DOWN AND SEE FOR YOURSELF!!
WORKING OR OFF PILE

EXCELLENT CHOICE & QUALITY

At: UNIT 1
500 MILLBROOK ROAD,
MILLBROOK,

1 SOUTHAMPTON.

Telephone: 0703 777254

EEEEEEEEEEEEEEEEE
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TV and Video Trade Centre

AL & VIDEO »

* THORN  8.8/9K _
THORN 96199 | | @
THORN  TX9/TX10 REMOTE & TEXT & e

* PHILIPS  KT3 K30 REMOTE & TEXT

* ITT TRIMLINE BASIC/REMOTE/TEXT % FERGUSON  3V29/30

* GRUNDIG  BASIC/REMOTE/TEXT FERGUSON  3V23

* TOSHIBA  BASIC/REMOTE/TEXT * HITACHI  VT11

* PORTABLES * JVC 72007300

* GRADE ‘B’ STOCK!!

$\_.
&
PORTABLE CTV UHF-VHF £90 + VAT

PORTABLE FERGUSON 3C0! CAMCORDERS\_!]
N[

|l~ llmT| slul)gsu )
EoEs

TELEVISIONS * * %
POA

AUDIO EQUIPMENT #* * %

VIDEOS * * %

SPARES >

VIDEO TRIMS — TV TRIMS — REMOTE TRIMS
VIDEO HEADS — REMOTES — IDLERS
BELT KITS LOPTS — FOCUS UNITS
LEADS — PINCH ROLLERS
% %k k& k & SCRAP BOARDS AVAILABLE % % % % % %
SPECIAL OFFER FERGUSON 22" 9600 TUBES (a56 610) £15 + VAT

EX RENTAL N.E.C. :
Complete Satellite Systems 1.8M DISH : "
Guallty %m:mzy_m smﬁg,s’vob:ﬂﬁ\}-
Stock cemnsj .L__ —x
at your Wiizusnsj.r
PRICES | Y%
E E - mmr‘—n. M6

|DO21 772 2733

* % EXPORT » ENQUIRIES * WELCOME » *

ALL OFFERS ARE SUBJECT TO VAT & AVAILABILITY CASH ONLY

28/29 RIVER STREET DIGBETH BIRMINGHAM B5 5SA FAX: 021-766 6100

We Specialize in all types at

VIDEO HEADS

VIDEO DISPLAY CORPORATION

Griftronic Emission Limited Phone
Unit 2, Avenue Farm Ind. Est.

Stratford-upon-Avon Telex
Warks. CV37 OHU. Fax

VIDEO MACHINE REPLACEMENTS

INCREASE YOUR PROFITS

by saving hours & hours POSSIBLY DAYS OF
FRUSTRATION locating faults on VHS VIDEO
RECORDERS.

UNBEATABLE PRICES!!!

WE SUPPLY WORLDWIDE. . . FAST!!

ALL QUR COMPONENTS ARE NEW AND GUARANTEED
Minimum Order £5.00

please add 75p per order for Postage Charges plus VAT

Sy e e Poney e 10k SERVICE DEPTS/WORKSHOPS/CONSULTANTS
3HSS-A 1530  3HSS3N . ... . PS3BT ... ... ... 2120 and TECHNICIANS.
3HSS-B . 2000 3HSS-SP ... PS4B-25 . 2335 )
3HSS-H ... .. 2080 3HSSR ... . PS58-35 a7.7s Covering
3HSS{A) . ... ... ... 1530 3HSSY . ... . PSF-1 .. 21.13 ALL POPULAR MAKES & MODELS including:—
S NS Viosoo " 2080 FERGUSON/PHILIPS/JVC/PYE/PANASONIC/
3HSS4-NA . . . .. .. 3750 3HSS6-NA VT33E/ .. ... . 2080 HITACHI/AKAI/MITSUBISHI/SHARP/SANYQ/
BHSSAN-C.... . ............. 48.10 BHSS4AV-A ... ... .. . 3HSS4VB ........... ... .. . 50.30 FIDELITY etc etc etc.
3HSS4V-C ... .. . 5070  3HSS3-SY . BHSS LW ... ... . . 1530
AND MANY MORE. . . PLEASE ENQUIRE. . . DISCOUNTS FOR TRADE ACCOUNTS sv&g&'ﬁﬁ’g&%ggr;ﬁ:sk/m)UNLsT S/
BELT KITS PLEASE ASK FOR OUR FULL LISTS All well tried & PROVEN as a great TIME SAVER &
SONYC6 ... .. ...... 096 SHARP7300.... .. 1.50 ESSENTIAL for ALL service departments & person-
ggm g; - :'g g::gg%- :-g nel. Collated & indexed in UP-DATING binders for
SONYSL ... . ... ... . 187 TOSH.7540 . .. .. . 1.08 QUICK & EASY reference.
FERG3v22 ... . ... .. 146 TOSH. 9600 ... ... ... 0866 Will immediately recover the outlay costs.
FERG3V23 . . ... 056 HT.VI11 .. . . ... 0.83 )
FERG3V29 . .. ... ... 088 HIT.5000 . ... ........ 1.50 ATTRACTIVE up-to-date BINDERS covering MANY
FERG.3V31 ... .. ... 0.75 AMST. 7000 .......... .. 0.60 HUNDREDS of FAULTS & their SYMPTOMS.
AND MANY MORE. . . SINGLE BELTS. .. CAPSTAN BELTS. .. DRUM BELTS, .. ETC. ..

YOU WILL WONDER HOW YOU

PINCH ROLLERS IDLERS MOTORS ALL MAKES

(0789) 295883
298510

31470

(0789) 415243

WE OFFER YOU THE HELP YOU NEED with
HUNDREDS & HUNDREDS of ‘STOCK' and the
‘HARDER’ faults along with their SYMPTOMS. All
experienced and collated from MANUFACTURERS/

MANAGED WITHOUT THIS
ONLY £73.00 (inclusive)

Regular monthly updates just £30 per year.
Also available on COMPUTER DATA-BASE

Payment with order to.—
TECHNICAL ADVISORY SYSTEMS
33 FOXCOTE, ASTLEY VILLAGE,
CHORLEY, LANCASHIRE PR7 1XE.
Telephone: (02572) 75667

548
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CENTRAL

LONDON TV & VIDEO WHOLESALERS (UK) LTD. BIRMINGHAM
LEICESTER BIGGEST SELECTION — KEENEST PRICES BOLTON

HUGE REDUCTIONS
TO MAKE ROOM FOR NEW STOCK
s I E THORN - GRANADA
EX-RENTAL T.V. & VIDEO
MOST MAKE & MODELS V.C.R.

AT ROCK BOTTOM PRICES
FRESH STOCKS EVERY DAY. WORKING OR OFF THE LORRY
LOADS AVAILABLE DIRECT FROM SOURCE
PHONE NOW FOR DETAILS

C.T.V. LONDON C.T.V. BOLTON C.T.V. LEICESTER C.T.V. BIRMINGHAM
Eley Estate, Noble Rd, Nile St., Unit 1, St. Georges Mill, 369 Stratford Rd,
Edmonton N.18 Bolton, Lancs. Humberstone Rd. LE1 Sparkhill B11
01-807 4090, 01-884 1314 0204 384 868 0533 515299 021 772 1591
RE BU I LT TV & VIDEO WHOLESALERS
38 HORNSBY SQUARE SOUTHFIELDS IND. ESTATE. LAINDON, F\SI\
CULUUR TUBES *L:%  FOR A LARGE SELECTION OF ~wr"
Delta — 20AX — 30AX — In Line | | | 7/ "Efﬁs‘:':"r“”“m E’\‘ﬂ:‘é’&“ ™
z 3m
N.G.T. ELECTRONICS LTD. § 5 + W
120, Selhurst Road, London SE25 6LL h‘“ Ny PLUS MANY OTHER MAKES AT
PHONE: 01-771 3535 <oz MOST COMPETITIVE PRICES = 5““‘
First Independent Rebuilder with B.S.I. Certification o ; NEW & SECOND HAND SPARES ALSO AVAILABLE
; “‘“J“"_ QUANTITY er‘g
TV LINE OUTPUT TRANSFORMERS e GOt i’
PRICES INCLUDE CARRIAGE. VAT NOT APPLICABLE. | | | (7 L Rl
| WINDINGS L ' 3408
£51730 PmEcochA 10.00 IGB & GQPse":elsI:olloF:rs ssoi RANK BUSH MURPHY "y l%EHLF'i‘(I)EuRGYH(SJEJF}V:J?(E %'D
CS1830 1835 colour ~ 10.00 | N 13 ;
et o v i 18| | 59 COME AND PAY US 2 %niu
e T gan, || AVISIT AT OUR
KB - ITT CTV 2-4-126 15.00 Cﬁ“”"‘e““”" SN
BT i S ) [Smt NEW LARGER
gxggg é‘:lfg?;zcs;?‘l;; colour850| E PAPWORTH Jlﬁ%iﬁg o OVWW'_"U ln— ‘_14 NV 11 PREMISES
2/10;05””0 t ] 120 Risegate Road, | VISUAL DISPLAY UNITS 3 mucm (JUST DFF M25 JUNCTION 29) %
state p/no “)W | Gosberton, Risegate, | We can Rewind tre LOPTs ﬁ AT
Al lopts and Nr. Spalding, |5 g oq Don’t Delay Phone TODAY!
windings are new | Lincs PE11 4EY L _ PRequired. | E y i VISA
and guaranteed | 0775 840778 | oeivery by retum of post. 0268-41 2711 e
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SETS & COMPONENTS

OCHRE MILL TECHNICAL SERVICES. Arc now
on 0666 (Malmesbury) 823228, Grundig TV spares all
models to 1983, Fast friendly, helpful service, sensible
prices. Gt. Lype Farm. Charlton, Nr Malmesbury,
Wilts SN16 9DR.

LINCOLNSHIRE
AREA

FED UP WITH
TRAVELLING FAR
AND WIDE FOR |
YOUR EX-RENTAL
TV AND

VIDEO'S?

THEN WHY NOT
TRY US FIRST?

BUDGET

1 Exchange Road
Lincoln LN6 3JZ
Tel.
Lincoln 500413

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 £8.50 per single column centimetre
(minimum 2.5cms). Classified advertisements 55p per word (minimum £10)

PANASONIC’S ETC.

JOMILL ENTERPRISES

173 Dalston Lane, Hackney, London E8
Tel: 01-533 2229
VHF/UHF TELEVERTAS £14.50 TRADE ONLY
Quantities P.O.A. ceramic filters for UK and export
conversion NTSC decoder for replacement of chip
TDA3560/1 £47.50 add cost of posting and pack-

WIZARD DISTRIBUTORS | | | rcoosiomoe P18 )
MANCHESTER R e

1. Vi 90

TV & VIDEO SPARES Slimfroﬁt?gade;rseo £105

We stock spares for PHILIPS, PYE,
RANK, GEC, SHARP, SONY, HITACHI,
SCHNEIDER, HINARI & DECCA
And also THORN & ITT
FIDELITY SPARES MAIN DISTRIBUTOR.
Did you know we also stock

Superb and working
Many other models/makes
More profit, less headaches
Regular supply —~ Qualty Discount
Repossessed TV Centres Ltd
Daisy Works

;Ldggg TclngL s 345 Stockport Road,
Longsight, Manchester.
AERIAL VIDEO LE
Pt M v (A6 between Mic and Stockport)
RESISTORS SEMICONDUCTORS Mr Poole or Mr Ricketts
CAPACITORS SERVICE MANUALS Tel. 061-273-2854/274-3409

VALVES TEST EQUIPMENT
HANDSETS TV/VIDEQ TROLLEYS
VIDEO HEADS TELEPHONE ACCESSORIES
Counter open Monday-Friday 9am-4.45pm
Mail Order-Access/Visa

TRADE ONLY
EMPRESS STREET WORKS,

SPARES, PANELS
AND MANUALS

T.V.

EMPRESS STREET, PHILIPS
MANCHESTER M16 9EN.
Tel: 061-872 5438; 061-848 0060. TELEVIEW 01-994 5537

ing. All prices plus VAT,
Colour TVs from
Clean and tidy

G11s

20" 22" & 26"
FROM

FROM

194, Acton Lane, London W 4.

£5 each Video 2000 system rrom £15

Phone for availability

FROM £8

£42 |Video Beta

VHS Video FROM £20

Spares machine electronic

£25

Philips and Pye types

Teletext

FROM

Electronic VHS rom £50

Various makes — changing daily

GENERAL FACTORS

£30

Always around. 200+ fully working colour TVs and
Videos available. All'in clean condition and ready for
immediate sale or rent.

UNION STREET, DONCASTEh, SOUTH YORKS

Excellent motorway access from M1, M18, A1M

0302-349583

(24 hour Ansaphone Service)

Phone us for models available today.

Cash sales only

Prices based on quantity plus VAT
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GERUICE POGES  [ehefi

box number £1.00 extra. All prices plus 15% VAT. All cheques, postal orders TRADE WORKING
etc, to be made payable to Television, and crossed “Lloyds Bank PLC. PRICE LIST
Treasury notes should always be sent registered post. Advertisements, together

with remittance, should be sent to the Classified Advertisement Dept., Television ggC%’:DAFO(? el £15.00

Room 2331, IPC Magazine Limited, Kings Reach Tower, Stamford Street, e :
London SE1 9LS. (Telephone 01-261 5942). GUIPHILIPS ... £16.00
GI11PYE+GECPIL...cooooovioi. .£18.00
_ K30 oo, .£25.00
1Y MOVAL BE POLISHING KIT PAN2205 ........................ £25.00
SUFFOLK 'I'v & VIDEOS D.LY SCMTE!'s?Eas?,esu,mtaI“beo.,(amwevmme ITT TRIMLINES ................ £35.00
W ggugiif)nl:t.iste kit, \l«'r;lﬁr;etcﬁmoisev;lltrg(g: MANYQTHERSAT ... £10.00

€] speaa_ -
Large stocks always available et e | 1
had at very much reduced prices. The kit could pay for itself Gl oo

ith first job!
£35.00 + £2.50 pp Electric drill required | | |/TT TRIMLINES ..

d c TV SERVICES

GEC, Fineline KT3, KT30, Hitachi,
Nat Pan, working stocks in our

STt (o) (A0 " Saretoad Adots, Hor SGI2 6N SCALETS smer PAN 2285 £80.00
; ead Abborts, He BY APPOINTMENT » | 285 4
Text £85.00 with handset. GUTIR,... £70.00
0394 6701 1 5 NEW FERGUSON SPARES, original Ferguson heads mlﬁﬁ MLINES .o ggg%
£10.50, 3V23 original handsets £16.00 plus many other | | 0 gy ' :
: R g < PIMKIV P £80.00
. . items e.g. idlers cte. Ring for details 0532 +H193
Bridge Road, Felixstowe, oo ends VAT, DISCOUNT TV SERVICES
Suffolk 1P11 7FL 29 CHURCH ST., RUNCORN

Tel: (0928) 577203

[ RCS VARIABLE VOLTAGE D.C. BENCH POWER SUPPLY

1 to 24 volts up to ‘/_‘amp 11020 volts up to t amp. 110 16 volts up to r ™ 3 3
1122 amps D.C. Fully stabilised. Twin panel meters for instant voltage ‘horn 3000/35(X) TRIPLE RS

CULUUR TV’s From £5 o O | Thomn 1) ine
VHS VIDEOS  rrom£20|| |55 o | . 4 9
BETA VIDEO £10|| s DR .

I'he UNIVERSAIL TRIPLER can be used in most

BUDGET TELEVIDEO RADIO COMPONENT SPECIALISTS G.E.C.LT.T.. Pyc. Rank. Decea & Continental scts.
HERNE BAY (0227) 740240 LIURREY UK. Tovs ov-aot ot WING ELECTRONICS

List, Large S.AE. Delivery 7 days Callers Welcome Closed Wednesday 15 Wavlands, off Tudor Rd.. Hayes End, Middiesex

SALE

SALE SALE SALE SALE SALE

INDEPENDENT TELEVISION &

Vibeo ComPANY |
SUPE.h SPRING SALE — SUPER SPRING SALE

WE HAVE A LARGE SELECTION OF EX-RENTAL TELEVISION & VHS VIDEO RECORDERS,
TESTED TO A VERY HIGH STANDARD AT THE LOWEST PRICES POSSIBLE
GET INTO SPRING 89 WITH EXCELLENT STOCK

WE'VE CHECKED THE REST NOW VISIT THE BEST

-« BEAT THIS -

FERG TX TESTED VHS TOSHIBA TESTED
£35 — VIDEO 40 —
iN-LINE TESTED CTVs TESTED CTVs FROM
£S18— £ _

KT3 TESTED
£35 —

£ ; 5 LARGE SELECTION OF
TELETEXT T.V.’s AVAILABLE
MANY MORE LATE TVs TO CHOOSE FROM

WE ARE EXPERIENCED AND CURRENTLY EXPORTING REFURBISHED TELEVISIONS & VIDEOS —
ENQUIRES WELCOME C.I.F. & F.O.B. PRICES
TELEX 378414 BLBIRDG — FAX 0602 861027
NO ONE's OR TWQO's — BULK PRICES
ALL PRICES ARE SUBJECT TO 15% V.A.T.

NOTTINGHAM SHEFFIELD
(10,000 SQ. FEET WAREHOUSE) (6,000 SQ. FEET WAREHOUSE)
UNIT 3-3A MEADOW TRADING EST. 2 MIN FROM JUNC. 34 OF THE M1
MEADOW LANE UNIT 17, MEADOWHALL TRADING EST.
NEAR NOTTS. COUNTY FOOTBALL GROUND 27 AMOS ROAD, SHEFFIELD 4
IN NATIONAL TYRE YARD, NOTTINGHAM NG2 3WQ.
TELEPHONE: (0602) 864627 TELEPHONE: (0742) 422633
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NORTH WEST ELECTRONICS

STOCK CLEARANCE
YOU WON'T BETTER OUR PRICES OR QUALITY

WORKING STOCK PX MICROWAVES UNTESTED STOCK

ALL THOROUGHLY CHECKED BY £15 ,
OUR OWN ENGINEERS V'S

o IN STOCK NOW

TELETEXJO&ARGAINS Ferguson TX9/10

£35.00 EE]
Ferguson TX G11, K30/K35 Text Hitachi 226 upwards from £25

Hitachi 9.6 TX 9/10 Text

i i and Hitachi Text MANY MORE GEC, ITT,
Hitachi 226 upwards from £35 nd Hitachi Tex e

§ VIDEQ’s VIDEQ’s

Sharp Electronic 7300 ... £55 Sharp Electronic 7300 ... £35

gﬁﬁ;sé);o%vzg TRADE SHOWROOM| Ferguson3v29

. . LARGE QUANTITY Sharp 8300
National Panasonic OF READY TO SELL National Panasonic
Ferguson 3V30 TV’s & VIDEO’s Ferguson 3V30

Sharp 9300 Also BRAND NEW!! | Sharp9300
Hitachi VT11 TOWER SYSTEMS, Betamax all makes
MIDI SYSTEMS,

g PERSONAL STEREOQ’S ETC. . . =
BRADFORD cALL IN MANCHESTER

'YOU WILL BE DELIGHTED!
SPRING MILL STREET,  yorkinG ex-equipment  UNIT 3,

MANCHESTER ROAD, PANELS MERSEY ROAD NORTH
BRADFORD 5 - INDUSTRIAL ESTATE,

]
100’s PX
5 MINS FROM MOTORWAY HOOVER JUNIOR VACS . FAILSWORTH
ALL MODELS !

AND OTHER MAKES IN STOCK !

WEST ‘ WE ALSO STOCK LATE
ELECTRONICS . [ e MODEL VIDEOS
b s 3V35/44/55/65

Hitachi VT33 etc.
Philips 6660/64/UR60

AND MANY MORE

RING OUR HOTLINES
NOW FOR PRICES

i |
Tel (0 2 7 4) ALL PRICES ARE PLUS VAT & BASED ON QUANTITY OPEN Tel

KA VISA 0 DAYS (061-683)
08186  emem  wmoom SAT9530 4612




Sonic TY Eistrihutrz

Unit 4a, Abberley St., Smethwick Birmingham B66 2QU
Tel: 021-565 1727 Fax: 021-555 5367

WORKING SETS FULL R-C
FROM £8 FROM £15

T TOSHIBA — HITACHI — PANASONIC - J.V.C.
SONY — ALL OTHER JAP ARE IN
STOCK NOW

X

T FROM £40 STEREO TEXT
COLOUR PORTABLEP. 0 A

Ak A hkhkhkhkhkhkhkhhkhkhkhhhkhkhkhhkhkhkhkhkhkhhkhkhkhkhkkhkhkhk

: DIRECT LOADS AVAILABLE

J d kb ok e sk ke e sk sk e e e e s e e e e ok e e ke ok ok

PLEASE PHONE FOR PRICE LIST

WORKING VIDEOS VIDEOS FOR SPARES
FROM £40 FROM £10

AUDIO

MIDI SYSTEM — MUSIC CENTER — TWIN DECK STEREO — STEREO RADIO
CASSETTE — MONO RADIO/C — CLOCK RADIO — CAR STEREO — CAR ALARM
— AND MANY OTHER AUDIO ITEMS ARE IN STOCK NOW.

PHONE FOR PRICE LIST

EXPORT ENQUIRIES WELCOME

All prices are subject of 15% VAT and based on quantity
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ELC EAST LONDON COMPONENTS COMPUTER IC'S AN203 220p STR50103  595p STKD43 1008p  TDA2020 160p 25B-556 150p 2SC-1212 80p 25C-2537 450p

AN210 175p  HA1350S 500p STK080 T54p  TDA030 160p  25B-557 225p  25C-1213 650 25C-2546 20p
a1t

AUDIO TELEVISION VIDEO Py 1;3: anas m: A g;g: TKce m i w 258560  Ap 25C-1214  45p 2SC-2550  T5p
80CPU 1259  anz6? 150p HAI374  250p STK430  550p TDA2503  300p 298562 40p 25C1222  3%p 2502555 1T
COMPONENTS AT VERY KEEN PRICES 6502 3500 AN272 5oo= HA1377 230p STK431 600p  TDA2581 0p 25B-566 120p  2SC-1226 80p 2SC-2564  250p
TEL: 01-472 4871 8510 5959 AN301 350p HAI384  400p STKA33  sS2%p TDA2600  S75p 29B-568  40p 25C-1317  25p 25C-2565  280p
6526 435p  AN302 350p HA1388 350p STK435 558p TDA2653A  400p 2SB-595 80p 25C-1318 30p 25C-2575 250
6561 695p AN303 Zisp HAI89  230p STK436 5250 TDA3S05  550p i 2901327 259 250.0557 12
LOOK AT THESE PRICE % 25B5% 85 S 25C 5
shooum MO gS o oe Gl o8 e s R0 DB @ X5 i
VIDEO HEADS WOFOBELTHITS 0751 oo ANMO  1edp KA  3p STk 7 TDASM  Ap B68 e 2CIME AW ascosn s
IVC 3 HSSY 0585 A% e  mp oosiie tup AN3B0 125p HA1396  395p STK443 775p TDA3S61A  525p 25B-643 o5 2L b ascasst 20y
PANASONIC 3HSS N £1595p Voo % et 0 ANGID 175p HA1397  2T5p STK4S7 62p TOAISEA 40P 2BeB1 20 Lok 00 5sc2044  150p
HITACHE VT 80009000 2095 ySog 6 2 500 ANg12 WS HAI3®  260p STKAS) 6Bl TDAJBS) 625 pcpean  izsp SU A cThpe gp
HITACHI VT 11,33 £20950 vsorp0  £iesp 901226 950 ANstS) 700p HAI001  275p STK461 75 TOA3SS2  280p oop e 2103 150 e o
FISHER 901227 495p  ANS430  300p LAA220 150p STK463 B2 TDAA420  400p 50 9501413 300p 2 2
VIDEO IDLERS VBS7000 82 2132 300p  ANS440 2250 LA4230 200p  STK465 825p TOAS00  495p 2SB-716 40p pgC.1445  125p 25C-3284 50p
e £4.750  VBS-9000 2764 325p ANS510  280p LA4420 160p STKOOBON 1000p TDA4600  300p 2SB-717 T0p 251446  75p 2503208 150p
VT 14 17 Dosp Suo G B M o [ Dy SO o0y oio BT M i s ZCwe 1w
VIC-5500 27256 425, P P ! b 350p 25C-3519
VC 0005GEZZ £1 VIC-9300 27512 995: AN5720 150p  LA4440 250p STK2025 7500 TRANSISTORS ggg% 13# %22}‘;33 ‘5: 222,8050 ?5:

VC 0006GEZZ 3] SHARP 8255 3% ANSTZZ 160 LAd4S 2750 STK2028  750p 25A-473 [ W 2C1%T S sy
NV 2000 3} VC-6000 HITACH! AN5730 175p  LA4460 180p STK2029 550p 2SA-489 580 e 0 25C1588 250-198 200p
NV 333 £l V€ 6100 ANS732  175p  LA4d61 180p STK2129 6750 25A-490 60p 258 p 5 600 550200  310p
IDLER TYRES FOR MOST MODELS VC-6300 HM6251 500p  AN5738 125p  LA4500 250p STK2230 650 2SA-495 45p 25C-352 T0p 25C-1577  TI0p  95p.235 40p
UNIVERSAL LAMPS VC-7000 741S SERIES  ANS900 150p LA4505 280p STK2240 950p  25A-496 45p 25C-372 15p  25C-1550 60p  5op.088 80p
VC LAMPS VC-8300 AN6248 125p  LA4507 400p STK2250 9508  2SA-564 25  25C-380 By BCIS TS oonhee e
SHARP LAMP VC-9300 74 SERIES  angosg 1250 LA4508 280p STK3041  650p 25A-608 15p  25C-458 20p 25C-1584  550p o

UNIVERSAL TRIPERS £5.
PINCH ROLLERS FOR MOST MODELS £2.9!

ON/QFF SW|TCHES
SONY ON/OFF SWITCH
G11 ON/OFF SWITCH WITH REMOTE rz.
TX10 DN/OFF SWITCH WITH REMOTE €2,

CASSETTE MOTORS

4000 SERIES  AN6250  240p LA520  250p STK3M42  650p 29A673 2 4 10p  25C-1586 250-313
ANG320 & (ATB0 1959 SIKI44  G0p 2SAE7T 53: s 505: 9561627 % 50315 5

INSTOCK  AN6338 600 TA7205AP  100p STKI062H  650p 25A-683 50 500496 809 2501667 14p 250325 4sp

THYRISTORS ~ ANSM!  40Gp w207 1803 STKAZS B 2SAGB A oCuy sy Ciey  mp 25032
ANG360  d450p TAT214P  280p STk 23:; Sa 505: 25C53%6  20p 25C-1670  85p 250-357

OP AMPS  ang5si  200p TAT215P STK41ANl  T00p  25A-733 20p 250644 Mp 25C1675  20p  25D-358

LOWPROFILE  ANetst 100 Ta7ziip  f6lg STKiIS! TP A7 100p 250681 195p 25C-1722  60p  2SD-380

50p

5480 i
v1050 ;::
e TK7308  600p 25A-765  300p 2SC-693  100p 25C-1756  60p  75p.386 40p
[

00p

20p

50p

@
&
o
e

o7 22228 B2 220222 B2

88U8s 35553383 BB LBV ¥5 BbLsES BB I £s

5255 £ 955 3 §§2‘ £BEB88EEE S
S3758%
it

HTACH! SOCKET ANGSB4  260p TA7220P  250p ; : ¢
6-9-12-13.2 VOLTS £3.00p - AN6912 125p TA7222AP  140p STR380 575 25A-769  150p 25C-710 255 25C1760 859 aopagg 1
Vi T 8pim 6p ANZ0G0  250p TA7223P  230p STR440  S75p 2SA-771  150p  2SC.717 459 2SC-1775 159 Hopen 4
CASSETI’E HEADS e 14pin 89 AN7I05 250p TA7225P  340p STR441 575p 25A-794 60p  250-733 dp 25C1815 1 o)
MONO CASSETTE HEAD HR-3300 9 16pin 9 ANT110 150p TA7227P 220p STR451 575p 25A-798 60p 50738 30p 25C-1819 750
STEREQ CASSETTE HEAD fl80p HRRXN 2 18pin 12p ANZIIG  150p TA7229p  330p STR20T2  675p 254808 1509 55741 195p 29045 20p 290401
AUTO REVERSED HEAD 2.5 HR-3360 2 200 1ap ANTI7 100p TA7230P 200p STR4090 575p 25A-817 25p 25C-783 110p  25C-1875 240p 250-426 150p
omesarsion DA CT S B9 aen  wp A B agn db SRR S ZASH 1 s ssomo o 2048 1k
x 0o x -1 L
AUDIO CASSETTE 4 HR-7200 28pn Wo aNpiap  zzep TATZ10AP  290p UPCIOIGC 200p A8 3oy 2SC7  Sp SC105 3% 250438 sy
ANTABLES 158 x 05 x 3 ks 40pin 250 aN7143  295p TAT241AP  200p UPCI025H  250p 25A-8% sp  25C-828 25p 25C-1913  100p 25D-468  30p
Ll B0 x 05 x5 ! ———— AN7145  250p TA7263P  550p UPCIO3IH  200p 25A-916 30p  25C-829 25p 25C-1914  30p 25D-476 60p
SQUARE 88 x05x5 AL BC107 10p AN7146  250p TA7270P  275p UPCI032H  80p 25A-921 109 25C-839 30p 25C-1922  250p 250478 100p
19512 2y NE0Sx2 M wvan o cum B0 1 AR D TNop e UGl 1y 20 2w scen  a) scien 2 b 1o
189 x 05 x5 80 ! 2121 1 f 250-930 SC-1942 2709 -
) 19 %055 8 Mo 6 3313, 13: AN7168  295p TA7273P  325p UPCI1B2H  150p 25A-958 750 250941 ﬁ 2301986 60p  250-600 909
* M N5 x05x5 80p WD &2 AN7213 150p TA7274P  300p UPCI85H  275p 25A-068 759 g f '
’ Bo139 20 a\7oip e TABP  35p UPCIBGH  Z80p g8 B9 aoco 2 ZC203 sk 23D M
BF422 2 ‘ 250-959 85p 25C-2022  60p 25D-61 p
ELC EAST LONDON COMPONENTS e 155: ANT220 15p MBI705  180p UPCI25H  280p %Sﬁ-?gss W 530 00 2362073 T5p 250659 5
63 PLASHET GROVE, EAST HAM AN7222  3s0p MB3712  150p UPCI230H  250p 25 209 R S o
LONDON E6 1AD. TEL: 01-472 43-}1 BU208A 80p  AN7223 150p MB3713 160p UPCI263H  250p 25A-1060  150p 25C-1012  90p 2502120 15p 25D- 25p
ONDO%S5EN kb T 7PM e R S U
s 8U5 109 AN7310  125p MB3722 1 : - P r -
’ ' BUS0BA  120p AN731 125p MB3730  250p UPCI363H  275p 2SA-1102  190p 2SC-1050  320p 25C-2240  25p 25D-745  250p
two minutes walk from Upton Park Tube Station 14 250 ANT410 300p mgan; g;g; 3%}%3 m %gm% %oo 25C-1060  90p 25C-2274  30p 323'7}3,8 1:3:
AN7812 1750 11021 - P 25C-1061 25C-2278 7 -761
PLEASE PHONE US IF WHAT YOU NEED ;LP;(,Z& §§: BAS27 175p M511040  375p UPCI3BTH  275p 25A-1110  45p  25¢.1006 305: 2562275 505'; 20-8228  450p
IS NOT LISTED AS WE HOLD THOUSANDS W73 115 BAS32 T5p M51516L  280p UPCI3OTH  175p 25A-1142 2900 5501106  210p 2502020  25p 250-837
OF ITEMS IN STOCK BIilg  1iop ALY 180 MslITL o 20p TDAISISA  MOp ZM11S 5P 2SC115  290p 25C215  125p 25D-B38K 4TS
% 319 21sp STKOME 395p TDAIBA 175 2SA-1147  190p i
ADD 70p P/P ADD 15% VAT 81151 65p . 25C-1116  200p  25C-237t 250-845 5p
p (] L HA1366W  180p  STKOTd 7250 TDA2002  100p 25A-1156
ALL GOODS DESPATCHED SAME DAY BR303 125 HA1366WR  180p STKOI5  550p TDA2003  150p 25B-545  150p 25C-1162  dop 25C2427  BOp 250-850  26Dp
250725 350p  HA1367 325p  STKO16 850p TDA2004  200p 25B-546 100p 25C-1172  180p  25C-2482 S0p  2SD-859 100p
PRICE SUBJECT TO CHANGE WITHOUT NOTICE 2551307  200p wat36s 180 SIKO20  575p 1DA2005  250p 25B-848  40p 25C-1173  50p 25C-2501  B5p 2SD-869  320p
VISA ACCESS ACCEPTED 2501396 200p HAI368R  180p  STK02S 750p TDA2006  175p 25B-555  150p 2SC-1195  250p 25C-2502  90p 2SD-880

2 NORTON ROAD, STOURBRIDGE, WEST MIDLANDS
TELEPHONE: 0384-390706 / 0836-585829 (24 HR)

LARGE SELECTION THORN TV + VIDEOS
QUANTITY OF NON THORN TV + VIDEOS
QUANTITY OF PORTABLES AVAILABLE
ALL AT COMPETITIVE PRICES
OPEN: MON-FRI - 9.30-5.30

SAT - 9.30-3.00

0384-390706
TEL: 0836-585829 (24
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REBUILT
TV TUBES

DIRECT FROM THE FACTORY
WHERE THE BEST COSTS LESS

FINEST QUALITY
LOWEST PRICES

SPECIAL DISCOUNTS FOR
BULK BUYERS

2 YEAR GUARANTEE, 4 YEAR OPTIONAL
ALL MAKES INC. SONY
NATIONWIDE DELIVERY

PHONE NOW FOR FREE LISTS
SHERWOOD TUBES LTD

60A PEVERIL STREET, NOTTINGHAM NG7 4AH.
Tel. 0602 786896

LET
TELEVISION
SELL
YOUR
PRODUCT
FOR
YOU
RING
NOW
FOR
DETAILS
01-261
5942

UADMIN TELEVISION |

Y q
K30 KT3 =20 INC\

GEC BOW/FRONT £20 INC |

ITT TRIMLINE £20 IN
TOSHIBA 20 IN
MK 2 DORICS 20 N |
ALL TEXT £45 10 £65 INC
PORTABLES £A0 N\
PYE G11 BASIC €14 mcs
£14 N
TX9s/10s £18 N}

YPHILPS G11 BASIC =12 INC
RJAPS FROM £ 1@ INC
MK3. GEC T20. ITT. DECCA

80s/100s
£10 INC

PHONE

051-548 4414

UNIT J, ADMIN BUILDINGS,
KIRKBY, LIVERPOOL L33 7JX

(L

h
{
h
h

el P o o sl il ol o

ANY SPARE SENT
ANYWHERE

Whether you're professional or doubler, your mail order
answer ‘or that hard to get component AGS THE small order
specialist
(0752) 224369.

AGS, 49 Farringdon Road, Plymouth PL4 9ER

For All

SHARP GRUNDIG PHILIPS

Fidelity and Thorn

Genuine replacement spare parts
you need only one phone call on

0734-876444
061-682-1415

Same day despatch before 2.30 pm.
Over 55,000 parts in stock

Willow Vale Electronics Litd

Sole UK Parts distributor for Grundig and Sharp. Main Philips UK Distributor

FREE BAGFULL COMPONENTS with 26 page
Components Catalogue. Including valves (rare & mod-
ern). SAE: KENZEN (TV), Unit 9, 1620 George
Strect. Birmingham BL2 9RG.

TELEVISION MAY 1989

TWO DC-15MHz  OSCILLOSCOPES.  Solatron
CDI400 and Telequipment D43, Both with service
data and workmg to specification. £75 cach. Farnham
(0252) 711060,

TEXTRONIX OSCHLLOSCOPE 465/B, 475 dcad?
free quotation. Same bought tor casb. Phone 0793
528383

FOR SALE ; ;

THE NEW 80 CENTIMETERS OFF SET DISH
FROM EURO SAT

Desigmed and developed in the UK Astra, BSB, OCF 2
and telecom. Dish antenna from 80cm to 3 meters.
Phone or write for details:
SAE: Euro Sat, 107 Cross St.,
Saie, Cheshire M33 1JN, England.
Tei: 061 437 2631/061 881 4249.

EX GRUNDIG POWER SUPPLIES 0-15 volt 1.5 amp.
Cased with meter/overload protection £14.95 inc p&p.
ISOLATION TRANSFORMERS 240 volt 300 watt
£6.95 inc p&p. SAE for lists. S.H. ELECTRONICS, §
St Joscphs  Park, Ballycruttle,  Downpatrick BT30
7EN.

REPAIR SERVICE

AVO’S OSCILLOSCOPES & TEST EQUIPMENT
Repairad. Manuals available. J.R. COAD ELEC-
TRONIC SERVICES Phone 01-340 0230.

METERS -

METERS. Reconditioned  10p/50p  available  from
stock. Contact THE METER CO. (Poole) LTD.
(0202) 683498.

TO FILL THIS SPACE
RING US NOW ON

01-261 5942
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SERVICE SHEETS

Access TECHNICAL INFO SERVICES (T ““g‘ gncm
76 Church St., Larkhall, Lanarkshire MLS 1HE UROC.
Phone 0698 884585 Mon-Fri 9-5, 0698 883334 any other time FOR FAST QUOTES
IMMEDIATE DESPATCH of all Phone Orders by ACCESS, etc. or to Listed Customers
WORLD'S LARGEST COLLECTION OF SERVICE MANUALS . . . from £3.50 to £50 . . . Most unobtainable elsewhere
Every issued FULL SIZE SERVICE SHEET in stock; CTV's or Combinations £3.50/Singles £2.50; Plus LSAE
LSAE for any Quotation, plus FREE large Catalogue, STREE Review, Pricelists, etc.

SERVICE MANUALS

VCR - CTV — MTV - AUDIO etc.

Examples - VCR
VSP10X = Saisho VR1200HQ/Matsui VX820 £12.75
Memorex VR1200/Casio VCR6500 - Daewoo

VCR30/50 — Funal VCR4000 £14.75
Sharp VC581-582-583-585 - VC.5F3 £10.50
CTV manuals for

NEC/Loewe/Metz/Seisho/Casio

Orion/Otake/Admiral etc, from £4.50

Manuais for many other makes and models well
known or obscure — some unobtainable elsewhere

Prices are all inclusive. No VAT or P/P.

For list send £1.00. No SAE required
DATA-GO 112 AMEYSFORD RD., FERNDOWN,
DORSET BH22 9QE. Tel: 0202 894207

Almost any original Video Service Manual from J.V.C. or Siemens at £15 each
A small selection from fitles in stock . . . many only obtainable from TIS via mailorder POST FREE:

Practical TV Repairs by Tunbridge £1295 Newnes Guide to TV & Video Technology ~ £8.95

Mobile Radio Servicing Handbook £25.00 |EE Wiring Regs Explained & lllustrated £7.95

Practical Radio, Repair & Service Course £9.95  Servicing Personal Computers by Tooley  £20.00

Video Recorders, Servicing by Beeching £20.00  Spectrum Repair & Service Guide £5.00 GERMAN SERVICE SH EET
Oscilloscopes, How to Use/How they Work £6.95  Servicing Radio, HiFi, TV Eqpt by King £9.95 SPECIALISTS

Servicing Mono Portable TV by Wilding £20.00  Video Techniques 2nd ed by G White £30.00 Our connections are world-wide. We furnish any
Computer Engineers Pocketbook £9.95  Refrigeration & Air Conditioning £7.95 kind of German, European and Japanese service
1987 Brit CTV Repair Manual by Tunbridge £8.95 Domestic Eqpt Repair & Service £16.95 sheet l’lf mﬂnt"illl;’lroumndb of different sheets and
Principles of Compact Disc £295 VHS Common Faults £3.50 ARG (1) (0SS, (30 iy CIupIiese

The PAL System from Thorn Research £6.50  Practical Transistor (Clearance offer) £1.95 DONBERGJ:}OEgTRON'CS

Audio & HiFi Engineers Pocketbook £9.95 TV & Video Engineers Pocketbook £9.95 Co. Donegal, Republic of Ireland.

Questions & Answers on Radio Repair £4.95  Audio Equipment Tests by King £12.95 Ehone.1075138275

Video Service Manuals each £15.00  Colour TV Service Manuals each £9.50

Integrated Circuits Technical Data Manuals from £5 to £7.50 each, full list on application

12 Big Colour TV Repair Manuals covering the British & many Foreign from 1970 to 1988 £99.95 _
20 Fault Finding Booklets covering most Videos from 1979 to 1986 to match circs below £48.00 BOOKS AND PUBLICATIONS

The Set of Thorn's own 10 Video Circuit Description Manuals from 3V00 to 3v43 £40.00
10 Giant Binders containing Circuits & Layouts for Brit & Foreign CTV from 1974-1989 £225.00

| 4
4 Giant Binders containing Circuits & Layouts for most Videos from 1979 to 1986 £95.00
Send now for a e I e

Full details of our Famous Complete Integrated Repair Systems for TVs, Videos & Domestic Equipment
These systems contain all the circuits & data needed to cover repairs and servicing for anyone in business or wishing to I t II
start up their own business. All the Diagrams, Repair, Service & Technical Data needed. At a fraction of the normal cost of ns a ers
buying such data. Terms are also available. “Well produced and extensively

The Circuit/Layout Set for almost any Video . . . £7 each, CTVs . . . £4 each llustrated ... a thorough.
For €3 . . . Comprehensive Service Manuals & Sheets Catalogues PLUS 1988 Chassis Guide & £4 Vouchers practicalguide .” TELEVISION Mo
... aninvaluable guide ... takes the reader
methodically through how systems work and are
installed ... in our opinion, this is a most valuable
reference book ... We highly recommend it ...*
INDEPENDENT ELECTRICAL RETAILER
presented in an approachable and
understandable way ... plenty of easy to follow
illustrations ... adopted by the Confederation of Aerial
Industries as the study manual for approved City &
Guilds courses " WHICH SATELLITE
Covers all practical aspects of getting direct-to-
home satellite pictures ... written specifically for
European installers ... includes angle settings
covering the whole of Europe.”

* ok ok ok ok ok ok ok ok h ok ok ok kK
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WORKSHOP SERVICE MANUALS
Video Recorders — £12.50
Most other equipment, Colour Television, Mono, Audio,
Music Systems, Test Gear, Vintage Valve, Military
surplus etc. etc. £6.00.
Please state Make/Model/Type with order. 2 CAL RETAIL
Most available from stock or obtainable to order. ‘Satellite Television- SIARLING

FREE Catalogue Unique Repair and Data Guides with ** Installation Guide’

* %
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all orders or LSAE for your copy. x*
MAURITRON ELECTRONICS (TV) i by John Breeds Price £11 95
8 Cherry Tree Road, Chinnor, Oxon. OX9 4QY. i D&D pald UK (EUI’ODG+£1-OO)
Telephone: (0844) 51694 i Swift Television Publications, 17 Pittsfield,
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S Cricklade, Swindon, Wilts. SN6 6AN.
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SATELLITE AND CABLE SCRAMBLING AND
Ku BAND SATEI'I'ITE Tv DESCRAMBLING. Basic theory. 2nd Ed. 280p £19

BUSINESS FOR ! AAMBLING. Advanced the
Un SALE THEORY, INSTALLATION A caecirte 246 pogos by Grat 8 Sheety . vanced theory

. . . AND REPAIR EUROPEAN SCRAMBLING SYSTEMS. Circuits, Tactics &

TV/VIDEQ/AUDIO Retail and Repair Business, West This 383 page i Techniques, by J. McCormac, fascinating information for

Y(:rks area. Il health forces sale. Offers. Telephone manual by Baylin & g:‘\-?i?{{ll_ﬁE ,“,5 7 :‘;;9:';‘;?'3‘"9:' N AL ON DE . £29

LS SETREL Gale of USA covers Theory, It allstion ar S VHSPI;!I w U ST ] = OTAP 40
dish theory, uplinks,

HIDDEN SIGNALS ON SATELLlTE TV Telete)ﬂ lelephone
channels, teletype . . £20
SATELLITE, OFF-AIR & SMATV. ByF Baylln £25
WORLD SATELLITE ALMANAC. All footprints, 650 pages,
second edition by M. Long . £32
. COMMUNICATION SERVICES VIA SATELUTE. By G E
TV/VIDEQ/AUDIO BUSINESS in Thornton Hcath, computer program for Lewis. Microwave, TVRO, Encryption ..

Surrey. Large shop/workshop on main road. Location gnd'n%yé’d”t’ satzlzlt: B b SATELLITE TV INSTALLATION GUIDE. 2nd edition by John
R ) o : e R €econ ition Breeds . . 5 . £12.00
needs vigorous management to increase turnover. No Price includes P&P UK. Airmail Europe £2. Outside Europe £6.00 extra per item.

dehts. Rent £7.150 p.a. 7 years lease £35,000 secures Pay by cheque, ACCESS MASTERCARD, or COD .J. VINCENT TECHNICAL BOOKS,
all. Tel: 01-684 7313. 24 RIVER GARDENS, PURLEY, READING RGB 8BX. TEL: 0734 414468 (Answerphone]

TELEVISION REPAIR SHOP/FLAT for sale. East footprints, site
Birmingham, including stock, carpets. £48k. Tel. 021 ST e St

- adjustment,
786 1969 cvenings. descrambling, cable TV,

even includes a
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FOR VALES, SERVICE DATA, Amplifiers and
Radios. Try the Vintage Wireless Co. First send for
free information package. 1989 Catalogue available
April £4.00. Cossham Street. Mangotstield, Bristol
BS17 3EN. Tel. 0272 563472

THE DOMESTIC
VIDEO RECORDER
SERVICING BOOK

3rd EDITION IN HARDBACK
— THE ENGINEERS BIBLE —

With chapters on Hi-Fi, Digital Servos, Fieldstores,
Luminance & Chrominance Signal Circuits, CCD’s.
Camcorders, 8mm, S-VHS & VHS ‘C' Formats, Auto
Focus Systems Camera Signal Processmg
A MUST FOR ALL VIDEQ REPAIRERS AND STUDENTS.
THE COMPLETE REFERENCE TO VIDEO CIRCUITS.
ORDER YOUR COPY NOW
{while stocks last)
£21.00 inc. P&P\}I K + N.. onlg
From: NEWARK VIDEO SERVICES
GROVE FARM ESTATE, LONG LANE,
BARNBY-IN-THE-WILLOWS, NEWARK,
NOTTS. NG24 2SG.

Access & Visa

Tel. 0636 84327.

The Theory and
Practice of PAL Colour
Television in three
important Video

Cassette Programmes

Part 1.
The Colour Signal
Part 2.
The Receiver Decoder
Part 3.
Receiver Installation
VHS * % % V2000 * * * -
EN  BETAMAX* x *UMATIC =i
For full details telephone
0253 725499 (Day)
0253 712769 (Night)

Or send for precise details

FLINTDOWN CHANNEL 5
339 CLIFTON DRIVE SOUTH,
LYTHAM ST ANNES FY8 1LP

(encloding this advert)

SITUATIONS VACANT

Bring your Bench Engineering skills to a
more progressive technical environment

-In-House Engineering

Comprehensive
delivery, installation
and repair servics to
a number of leading
elactrical retail
clients including
Rumbelows,

Young, progressive
and fast-growing
company

A tearn of 400 skilled
engineers
Nationwide netwark
of service centres
Advanced workshop
and bench facilities

Varied and
stimulating work on
the widest range of
products
Sophisticated in-
house computer
suppovt systems

Integral part of the
Thorn EMI Group.

Bring your skills to where
° ol o el eole ° 0 they’ll work hardest for you by
calling Colin Smith on 0865

ELECTRONIC SERVICES

| We have the answer Oxford OX9 8QF.

'Excellence

Based at the Oxford Centre, you will use the very
latest engineering technology in carrying out the
more complex service and repair jobs on the
variety of electrical goods returned to the centre.
Industrious, reliable and thorough, you will be
gble to manage your time well and work
confidently on your own initiative.

A C&G in Electronic Servicing or the equivalent
is a pre-requisite together with substantial
experience in either ¢olour T.V. and video, or
audio. A clean drivirg licence would also be
advantageous.

With Solutions you can look forward to an
attractive salary and a generous set of benefits
which includes staff discount, 4 weeks’ holiday
and a contributory pension scheme. Plus, of
course, the outstanding opportunities you will
enjoy at a company with our outlook and stature,
an important part of the internationally renowned
Thorn EMI Group.

340995, Oxford Service Centre,
Tower Road, Berinsfield,

TV SERVICE ENGINEERS TV &
Due to our involvement in satellite TV, we urgently
require experienced bench and field TV engineers.

Bench engineers will work in fully equipped
workshops in Mitcham and field engineers service
areas in Greater London and home counties. Top
salaries are offered and a ‘better-than-average’ estate

car provided for field engineers. Existing holiday
arrangements will be honoured.

Write or telephone:
Dennis Fairweather,

Triadcolour TV Service Limited,
1897191 Londen Road,

Mitcham, Surrey CR4

Telephone: 01-640 552172

Triadcolour

ENGINEER

Required by a small independent busi-
28 ness situated in a small rural town in

..||| ALBERTA,

NEW

BMR-90-Hi- Ec

Europe’s most

frequently bought
CRT-Regenerator-Analyzer;
pays itself within 4 weeks;
regenerates plcture tubes even
better; removes shorts filament-

cathode, cathode - grid 1, grid 1 - grid 2 carries gas to getter 131 aagap-
tors available; has 11 heatmg voltages; new adaptor-list with more than
8000 tubes-types; also available: BMR 107 Regenerating-Computer and
BMR 44 Regenerating-Automatic-Machine. Please, ask for catalogue.

Fax No (0492 47880) Phone 0492-49246

BLENDOWN LIMITED, Bank House, 17 Rhos Road, Rhos on Sea, Clywd, Wales

NOW The applicant must be flexible, have

City & Guilds qualifications or the rele-

FOR vant experience. A work permit is
available.

FURTHER For further details concerning job des-

INFORMATION cription, the attractive salary etc please

apply to:
ON WANWRIGHT TV & VIDED SERVICES
F.A.0. MR. M. JORDAN,
SERIES BOX 1574, WAINWRIGHT,
DISCOUNTS ALBERTA, CANADA TOB 4P0

CURRENT

RING CA NA DA

AND

SKILLED TECHNICIAN WANTED. Gowd pay rates
RATES cpply. JOMILL ENTERPRISES, 172 Dalston Lane,
EX. Tel 111-333 2229,
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MIDLAND

VISA

TELEVISION

QUALITY SETS SINGLES OR QUANTITY SUPPLIED AT THE BEST PRICES

ALL REMOTE &
TEXT SETS

SUPPLIED WITH
HANDSETS

Phillips Non Working Working
KT3 Basic £15.00 £25.00
K30 Basic £20.00 £30.00
KT3 Text £50.00 £68.00
KT30 Text £55.00 £75.00
BUSH

T20

T22

To4 £10.00 £20.00
T26

THORN

8800 £5.00 £9.00
9000 R/C £12.00 £18.00
9600 R/C £14.00 £20.00
TX9-TX10 Basic £25.00 £35.00
TX9-TX10 Text £55.00 £70.00
TX9-TX10 RC  £30.00 £40.00

Ferguson Non Working Working
3va23 £55.00 £80.00
V30 £55.00 £80.00
R/C 3V31 £60.00 £85.00
R/C 3V35 £65.00 £90.00

SHARP, HITACHI, ETC FROM:
Non Working £55.00, Working £80.00

Buy 15 or more of any item and receive 10%
reduction

i.e. 15 x 3V30 in full working order £72.00
each + VAT

TRADE REPAIR SERVICE

CTV & VHS Securicor collection & delivery
available. Also panel exchange service —
ring for details.

15 MIN M1 JUNC. 22

Nationwide Delivery Service Available
UNIT 11, MARKET STREET,
COALVILLE, LEICESTERSHIRE

ALL PRICES
SUBJECT 10
VAT AT 15%

TEL: 0530-810836/7

FOR FURTHER
DETAILS CONTACT
CLASSIFIED ON
01-261 5342

AERIALS

SATELLITE TV
RECEPTION EQUIPMENT

* LNB's, Receivers, Dishes, polar mounts and
accessories

Japanese LNBS from
Japanese RX from

Ku Band feedhorns from
F Connectors only

£95 00
£169 00

N - ‘F Adaptors only
10db line ampls o
Prices excl VAT

ESH EL ;
Main St., Kesh, Co. Fermanagh, N.L
Tel: 03656 31449 Tix: 747412

WANTED

SURPLUS/REDUNDANT ELECTRONIC
COMPONENTS WANTED
I/Cs — Tuners — Transistors — Valves —
Diodes etc, any quantity considered —
immediate payment.
ADM Electronic Supplies
Tel. 0827 873311. " Fax 0827 874835

1987-88

80 colour TV circuits condensed down to a manageable 3 kilos

STOCKS ARE GETTING LOW ORDER NOW

Apart trom essentiai circuitry we have included setting up information fault finding trees,
oscilloscope readings etc.

Printed on big A4 keep clean glossy pages. which then open up each side to even bigger
A3 (no split circuits)

Then superbly presented in a maroon and gold top quality hard cover with a main index
covering 100s of models brought out since January 1987.

The book has been produced with the invaluable help of the following manufacturers and
contains the number of circuits below. Covering over 400 models.

HITACHI .. ... ... .. ...
ITT

AMSTRAD .. .............. 1

FERGUSON ..... .. 3 o oo sooa oo o ags oo
FIDELITY . . 6 MITSUBISHI ..
FINLUX ... oo NEC. ...

FISHER .. .. a 1 NIKKAL ..
GOLDSTAR.. 3

GRUNDIG .. . 7 PHILIPS ... .. ... ..

PANASONIC ... .

Pius references to: AKAI, BOOTS BRAND, ETRON, G.E.C., KINGSLEY, LUXOR, MURPHY, OLYMPIC,
PYE, REDIFFUSION, SOLAVOX.

To order send £55 which includes packing:
INTERNATIONAL STANDARD BOOK No. IS: ISBN 0 9513897 OX

VIDEO
TELEVISI 1 987-88 SERVICING
SER;{,LQ"?g OUT THIS SUMMER

3 SALORA .. . ... ..

.9 SAMSUNG .. . .

.2 SANYO .. ...
2 SHARP a oo
& TATUNG . .. .
7 TOSHIBA

Nooos W

5

NEW - REGUNS - USED

TUBES

F.S.T.s PORTABLE 14" & 16"
PLUS ALL OTHER SIZES

BROKEN TUBE
WE CAN HELP

RADIO TELEVISION SERVICING

76-77-77-78 £19
84-85 £29

79-80 £19

85-86 £25 INCLUDES DELIVERY

£16.96 each

JVC/FERGUSON UNIVERSAL NEW THORN

VIDEO HEADS £14.75

PLUS VAT =

ONE YEAR

GUARANTEE
ALL OTHER MAKES RING

29 WARMSWORTH ROAD, DONCASTER, YOI})KSHSIRE, ENGLAND DN4 ORP.
7 DAY

0302 855017

INCLUDES
POST & PACKING

U-VIEW

5
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ADM Electronic Supplies
Admin Televisions

Aerial Technigues

AGS Electronics

Amnck Visions Whoiesale
Apollo

AS Training

Audio Electronics

Audio Visual Services

A-Z Electrics

Bi-Tel

8 K. Electronics

Biendown Ltd

Boiton Metropoiitan College
Broughfame Ltd

Budget TV

Bull, J & N Electrical

Campion Wholesale Ltd

Carter, John (Electrical) Ltd

Central TV & Video Wholesaiers Ltd
Centrevision

Chromavac Ltd

Clearvision

Crewe Whoiesale TV

Crofton Electronics

cTv

Data-Go

Discount TV Service
Display Electronics
Donberg Electronics

East Cornwall Components
East London Components
Economic Devices
Etectron TV & Audio
Electrosmart

Eratime Ltd.

Euro-Sat.

Express TV Supplies

Hintdown Channet 5
Ford. Frank

General Factors
G.G.L. Components
Grandata Lt

Griftronic Emission Ltd

Hussain Central TV Ltd

Ics
Irwin Electronics
1LTV.C

Jenhut Ltd
Jomill Enterprises

Kesh Electromcs
LRC (Spares)

Macarthur Benussi Partnership, The
Manor Supplies

Marstalt Ltd.

Mauritron Electronics

Midland TV's

Newark Video Services
NGK

N.G.T Electronics Ltd
North West Electronics

Omega Electronics

Papworth, E

PC TV Services
Phoenix TV Wholesale
Post a Part Electronics
Powell, T

Pro-Vision

P.V. Tubes

Radio and TV Components Acton Ltd
Radio Components Specialist

Relay Omagh Ltd.

Reliabie Wholesale TV

Repossessed TV Centres

Riscomp Ltd.

Satellite Televisions
Sendz Companents
Sherwood Tubes Ltd
Solutions

Sonic TV Distributors
Southside TV
Stewart of Reading
Suttolk TV & Video
Supertronics
Supervision

Taylor Bros (Oidham) Ltd
Technical Advisory Systems
Technical Information Services
Teleprice Ltd

Teletraders

Televideo Services

Teleview

Tehiech

TESD.ud

Tidman Mail Order Ltd.

Triad Colour

Vascort Ltd

View-Tel

Vincent, J Technical Books
Visions G.B. Ltd

Wainwright TV & Video
West Midland TV & Video
Wiliow Vale Electronics
Wiltsgrove Ltd

Wing Electronics

Wizard Distributors

Zoneport

INDEX TO
ADVERTISERS

516,

530

474

477

NEW PRODUCT ANNOUNCEMENT
introducing the UNIVERSAL

VHS

* ELECTRON VIDEO
"% REPAIR CASSETTE

-~

A great time saving device for the bench
or field service engineer for hands free
video inspection or repairs. Simply insert
the cassette and experience its many
advantages to aid fault diagnosis.

No need to remove the tape carriage for
routine servicing
No more taping of sensors and
transmitters during servicing
No need for manual operation system
switches etc during servicing or repair

PRICE: £9.99

Supplied with cleaning buds and fluid

To obtain your cassette please send
cheque or p.o. to:

ELECTRON T.V. & AUDIO
36 Gifford Road, Stratone Village,
Swindon, Wilts.

Tel. 0793-39363

-
?
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HOUESALE (7D
QUALITY USED T.V.
& VIDEO

PHILIPS/PYE G11, KT3/30.
LARGE QUANTITIES OF
STD., REMOTE AND TEXT
CTVs ARRIVING DAILY.

2IH MIDI — 16 TRACK CD — RADIO CASS RECS

TOP BRANDS — LARGE QUANTITIES — SPECIAL DISCOUNTS

[T H A FST — PORTABLE — AC/DC — ALARM
WIS HQ — LRR/C. — TWIN SPD — 14 DAY TIMER

Free Delivery Service
to Most Areas of the U.K.

- = ,-' { ):i _\-l_:_
= A TSEZ1N| B
WEOIESALE 19T

UNIT 80, BARRACKS ROAD,
SANDY LANE INDUSTRIAL ESTATE,
STOURPORT-ON-SEVERN,
WORCESTERSHIRE DY13 908

Just 10 Mins from
M5 Junct. 6 Worc’s North

02993-79642 &
79643

PLEASE REO!

' ENGLAND _
TEL (0274) 660196/665670

SCOTLAND
TEL(0698) 282141

TLX 517733 FAX(©14/665246)
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