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MANOR SUPPLIES

MKYV PAL COLOUR TEST GENERATOR
FOR DOMESTIC TV & VCR.

TEST
DEMONSTRATIONS
AT 172
WEST END LANE

SoLT 3RS

®esoseveven .
epsensasae

* 40 different patterns and variations.

% Fully interlaced sync pulses with correct
blanking.

% EBU colour bars. BBC colour bars, whole rasters & split
bars (specially useful for VCR service). white. vellow,
cyan, green, magenta, red. blue and black.

picture

* 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"%x2Y4") app. £8.60

Optional Sound Module (60MHz or 5.5MHz) £3.90

BUIlI & Fusted in Case including Sound Module  £108.00

: REPORT : Post/Packing £3.00
IRTEEENVISIONG Add VAT 15% TO ALL PRICES
(MEDEC VIS

PAL COLOUR BAR GENERATOR (Mk4)

% Output at UHF, applicd to recciver aerial socket.
% In addition to colour bars R-Y. B-Y ctc.

% Cross-hatch. grey scale, peak white and black level.
% Push button controls, battery or mains operated.
% Simple design, only five i.c.s on colour bar P.C.B.
* 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. ADD
MK 4 (MAINS) BUILT & TESTED £68.00 + £3.00 P & F VAT
VHF MODULATOR (CH 1 to 4) FOR OVERSEAS £5, 7 15%
EASILY ADAPTED FOR VIDEO OUTPUT & C.C.T.V )

TV SERVICE SPARES

BACKED BY TWENTY YEARS EXPERIENCE & STAFF OF
TECHNICAL EXPERTS

[LOPTs. TRIPLERS. PANELS, TUNERS, SELECTORS ETC.
PHILIPS KT3, k3 PANELS, tested, exchange. sound power. frame. RGB
£7.50 cach, Decoder (Non-text) £10.00 p.p. £1.50.
THORN TX9 PANELS Complete & tested £28.00 Exchange. (Shop only).
THORN 8000 TO 8500 Pancls tested exchange. Power £7.80. 8800, 9800
power £8.80 p.p £1.50. Frame £10.00 p.p. £2.30.
THORN TX9, TXI10 Facia Control Panel Incl Infra Red Remote Receiver
£8.50 p.p. £2.00.
BUSH T20/22 Touch Tune Facia Unit £7.50 p.p. £2.00.
THORN 8800, 9800 Touch Tune Facia Unit £3.50 p.p. £1.50.
PHILIPS G11 PANELS (tested).
Frame, IF, decooer £12.50 cach p.p. £2.00. Scan £20.00 p.p. £2.80.
PHILIPS G11 PANELS cx rental (untested).
Scan Frame, Decoder £5.00 p.p. £2.00.
PHILIPS GI1 IF PANEL (New) Less Tuner £2.50 p.p. £1.30
PHILIPS HANDSETS (New Replacements) p.p. £1.50.
GI11 Ultrasonic Nontext £19.50, Infra red Text £19.50. Others available.
KT3 Non text (RCHOT) £22.50. KT3, K3 etc. Text £22.50.
PHILIPS HANDSETS Ex rental. text. Untested. KT Text/Video Type. £3.50
p.p. £1.00.
PHILIPS COLOQUR MANUALS p.p. 80p.
Gl K35, 2A £3.50, KT3 £4.50. CTX-E, CTX-S. CFI £1.50 cach.
THORN REMOTE CONTROL [HANDSETS
TX9, TXI0 Intra red (Non-Text) £18.00; TX9, TX10 Infra red Teletext
£19.50, p.p. £1.20. Large sclection others available: Sony, Grundig. ete.
TX9 Ultrasonic temote handset transducer £2.00, switches 3 for £1.50 p.p. S0p.
TX Remote panel 1564 (incl. SAAS012) £5.00 p.p. £1.80.
THORN TX9, TXI0 Saw Filter IF Pancl. £5.00 p.p. 80p.
TX9, TX10 Remote & tuning control panel (1515) £7.50 p.p. £1.80.
TELETEXT DECODER PANELS (TESTED)
Mullard VM61(1 £25.00, Philips KT3. K30 £20.00, p.p. £2.30
MULLARD ¥M6230 TELETEXT DECODER (similar to VM6101) plus
additional Prestel units VM6330 and Line Coupler. £20.00 p.p. £3.00
GEC 20AX Line Time Base £18.00 p.p. £2.00.
ITT CVC30 SERIES. Convergence & Purity Panels, £2.50 p.p. £1.50.
ITT CVC30 SERIES PANELS SURPLUS (untested) £2.50 each. CMP31,
CMF31, CMAZ20, CM3532. p.p. 80p; CMD33, p.p. £1.80.
ITT CVC20, 30 Series chassis for spares (shop only) £2.50.
THORN TX9 Panels ex factory tor small spares. Includes [.Cs &
Semiconductors ete. £3.00 p.p. £2.00.
THORN TX9 Pancls salvaged ex factory for spares inel. Electrolytic & Mains
Transformers. £8.50 p.p. £3.00.
THORN 8000/8500 [F/Decoder Panels salvaged £3.20 p.p. £1.80.
THORN 9000 SERIES [F/Decoder £10.00 p.p. £2.30.
THORN 9000 IF/Decoder Pancels Salvaged. For spares £2.50 p.p. £1.80.
PHILIPS G9 Power Supply Unit £5.00 p.p. £2.30)
PHILIPS G8/G9 TFDecoder Pancls tor small spares incl ICs £2,50 p.p. £1.60.
GRUNDIG 8630 Scries Varicap Tuners £5.00 p.p. £1.00.
VARICAP TUNERS U321, U322204. ELCI43 (equiv.) £7.80 p.p. £1.00.
VHF Philips. NSF £6.80 p.p. £1.00.
VARICAP UHF-VHF ELC 20008 £9.80 p.p. £1.00.
UHF/625 TUNERS, many different types in stock. DECCA Bradford 5
position, MULLARD 4 position £2.50, JAP Rotary £4.80 p.p. £1.80.
LOPTS New and guar. P/P £1.50. Bobbins 80p.

FERG., HMV, MARCONI, ULTRA
1590, 1591, lﬁl’ 16131712 ... . £4.80
FERGUSON 3787 (Normende) ... ... £9.80
THORN 16X, 1615, 1690, 1691, 1790 £9.00
THORN 300035 SCAN EHT ... €6.90

THORN 8000 . oo £12.80
THORN 9000 to 94(0) . s £9.80
THORNTXY . ... £12.50
THORNTXW .0 . £16.50
SPECIAL OFFER
DECCATO.80 . .o £3.50
ITEVC3D ... . .

GEC 21 14)/)unio- Fineline .
PHILIPS 320 .. .

PHILIPSGIT ...
GEC 2028, 2040, 2100,

R.BM. 120, T22. .
R.B.M.T20, 122 Bnhhm
DECCA Bradford (state Mod No)
DECCA 100 £8,

FIDELITY ZX2000. 3000 (Not 22") £15.50
GEC 2110 series ... £10.60
ITTCVCS109.CVC20
ITTCVC2S. CVQCsenies

ITTCVCS
PYE 725 (90°) 73110 741 . .£9.20
PHILIPSGS ... £8.80

PHILIPS GGY .
PHILIPS KT3 .£9.80
PHILIPS K30, K’ £27.00
PHILIPS CTX-E .
PHILIPS CTX-S ...

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 set. £13.50 p.p. 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.

PYE 691-7 chassis type unl)
OTHERS AVAILABLE, PRICES ON REQUEST.

TRIPLERS Full range available. Mono & Colour.

SPECIAL OFFER TRIPLERS

THORN 1500 5 Stick £1.50, 1500 3 Stick £1.50 p.p. 80p.

6-:3V CRT Boost Transformers for Colour & Monu £5.90 p.p. £1.40.
THORN TX10 focus control £8.50 p.p. £1.00.

PHILIPS G8 6 position selector units (sloping buttons) £2.50 p.p. £1.00.
455 CRYSTALS for Remote Control Handscets. 4 for £1.00 p.p. S0p.
VHF to UHF Converters £26.50 p.p. £2.50.

HELICAL POTS (standard 100K). 6 for £L.00 p.p. 50p.

CALLERS WELCOME AT-SHOP PREMISES
THOUSANDS OF ADDITIONAL ITEMS, ENQUIRIES INVITED
LARGE SELECTION TESTED COLOUR PANELS POPULAR MODELS
Goods avalable it in stock immediatety over shop counter {Mail order between 3 davs and

I week from receipt ot order). ADD VAT I

Telephone 0|-794 8751. 794 7346

MANOR SUPPLIES
172 WEST END LANE, LONDON, NW6 1SD

100 yds: W. Hampstead Tube Stn. (Jubilee) Buses 28, 159, C11 pass door
W. Hampstead Brit. Rail Stn. (Richmond, Dalston, Stratford, N. Woolwich}
W. Hampstead Brit. Rail Stn. (Bedford, Luton, Kings X, Crawley, Gatwick, Brighton}
Access from all over Greater London.

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

© IPC Magazines Limited, 1988. Copyright
in all drawings, photographs and articles
published in Television is fully protected
and reproduction or imitation in whole or in
part is expressly forbidden. All reasonable
precautions are taken by Television to
ensure that the advice and data given to
readers are reliable. We cannot however
guarantee it and we cannot accept legal
responsibility for it. Prices are those current
as we go to press.

CORRESPONDENCE

All correspondence regarding advertise-
ments should be addressed to the
Advertisement Manager, ’Television”,
King’s Reach Tower, Stamford Street,
London SE1 9LS. Editorial correspondence
should be addressed to “Television”, IPC
Magazines Ltd., King’s Reach Tower,
Stamford Street, London SE1 9LS.

INDEXES

Indexes to Vols. 35, 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  given above (see
“correspondence”).

TELEVISION DECEMBER 1988

LEVISION

December Vol. 39, No. 2
1988 Issue 458

On sale November 16th

this month

93 Leader

94 Understanding Negative Feedback S.W. Amos, B.Sc., C. Eng,
M.LE.E.

This widely used electronic technique is very often
misunderstood. An account of the ways in which feedback
signals are derived and injected and the effects of this
on other circuit characteristics.

96 Corrections

99 The Modern TV/VCR Workshop David Botto
How to organise and equip a workshop to meet the
needs of today’s servicing — doing it right makes all the
difference when it comes to profitability. Also advice on
the business side of servicing.

104 Teletopics

News, comments and developments.

106 Servicing the Panasonic NV333 and NV366, Part 2 Nick Beer
This concluding instalment deals with faults
experienced in the electronic side of these popular
machines.
108 TV Fault Finding
Reports from Eugene Trundle, M.K. Hayter, J.R.
Armagh, John Coombes, Mick Dutton, Nick Beer and
Alfred Damp.
110 Test Report: The HS D100 Canverter Roger Bunney
The D100 converter provides tuning throughout the
v.h.f/u.h.f. TV bands with up-conversion of v.h.f. signals
to u.h.f. and switched variable selectivity. The De Luxe
version also caters for the sound signals, with tuning
across the standard spacings independently of the
vision bandwidth selected.
112 The Butt of Lewis Les Lawry-Johns
SEME's Stan gets sent off to the Quter Hebrides while,
closer to home, Beardy and Non-Beardy put in another
appearance.
114 Letters
116 Servicing with L.S.l. Devices Nick Beer
Advice on how to deal with the |.s.i/surface-mounted
devices increasingly used in domestic electronic
equipment.
117 Next Month in Television
118 How to run Your Vintage TVs, Part 2 Jeffrey D. Borin, B.Sc. (Elné;é,

This time the r.f. side and useful ancillary equipment.

122 VCR Clinic
Reports from Eugene Trundle, Nick Beer, Philip
Blundell, Eng. Tech. and lan Bowden.
124 Long-distance Television Roger Bunney
Reports on DX conditions and reception and news from
abroad. Details of the Astra Sky Television channel
allocations.
126 A Day in the Life of . . Mick Dutton
Following recent corresBondence on the problems of
today’s servicing, Mick Dutton recounts a typical day’s
experiences.
128 Service Bureau
129 Test Case 312
OUR NEXT ISSUE DATED JANUARY WILL
BE PUBLISHED ON DECEMBER 21




TRADE ipe K ADD 67 e s b p | THERE IS VAT ON P-+P.
COUNTER Sorvice v parcets&.0. cabe: | BOOKS AND MANUALS ARE ZERO VAT
. u OPEN plase allow £2.50 PP (UK). | (00 e Eepienes 00 ey e oen yourorder
104 ABBEY STREET, ACCRINGTON, LANCS MON-SAT Fr e i vy | 102 G0y 5 o ey 0 10 e 3
. possible. Add 15% VAT 1o total Y JAIRGICRETICIENg service BV CXEITvoIcelofy
Tel: 0254 36521 /3.261 1/390936 BBS 1EE. gam_spm GRS | except where it states zera rate. request. Give us a ring - we'll give you service. Please
Telex: 635562 Griffin G (For P.V.) New Fax No Bu’l:k;eg(i)tem\s; vaill be seznl by carri- ?’?:(cgsv;?g’syuolgjje?:feg)Ischnaﬂggsmlﬁrng;:;w!?::rlr?é
Partners S. & B. Cucknell : W | Cr7 50+ VATuplo 25K except | oo h ivalent,
. . tubes). we may have to supply an equivalent.
24hr. answering service 0254 395361 We do not despatch on Saturdays. | Ve need expiry dates for credit card orders.
INTEGRATED CIRCUITS TCAB0O0 5.95| UPCI167C2  2.70 VALVES
O 391 | L1430 158 |TCAB0 34| UPCriseC 320 LABGEAR w2 o | poceas o
TCA900 220 UPCI176C 253 CMIZ61PU. oo o o 1180 oveez 9 | poro ]
AN240 3.84 | SL1432 3.36 | L0910 220| UPCII7T7TH 315 CM7262P.U. ... “12.86| D67 b | PeEan 1%
AN318 384 |SL76544 205 | Tl ‘0| UPCII78C 421 CM7065 UHF/VHF W .. 15.05 | ECEE) 9| by 3
AN262 4.10 { SL4%0 1.89 TCP4g21AF6 13.87 | UPC1180C 1.84 CM7066 UHFWB... .. . 14.04 | Eccs3 1.07 | PCF802 112
AN301 5.15 | SN76709 8.00 | 1paa40 220 | UPCHBIH  1.00 SMZB?;"X:‘:.&%:;"(“"’-’“?" e Eco R 8
3 mains) . . -63
ANTISQ - 3.97 | SNTBIISN 227\ majepp  1igs | UPCIIEAH 180 CM7243 Second Setmp T | ECCB8 18| 1
ANG341N 8.97 | SN76131N 2.00 | TpA1003A 5.50 | UpC1185H 245 CM7093 Three Set Amp .83 | ECFa2 83 | PoLB4 }g
ANG344 7.85 | SNT6226DN 272 | TDAT006A  7.58 | UpGrigel 560 Dy n 20| E5 1| pouss ]
AN6360 6.81 | SN76533N 170 | TDA1005 360 | UPC1188H  4.99 s S 2| el 8 | prtz0 8
BAS21 150 | SN76544N  2.35 [ TOAT10 3.3 | UPCI90G 120 BELT KITS e 130 | P36 b i
BAS36 200 | SNT6G6ON 80 | TDAT011 400 | UPCISBC 4,00 | VK32Sanyo 110013001500 75| CMOOU300Fiosh Sho. Ouil 55| trio "o | sy I
CA555 46 | SN76666N 1.52 | TDA1035 4.70 | UPC1200V 1.18 VK33 Ferguson 3V35/6... CM3003/01 Flush Sing. Out. Isolat. . 215 E;l‘lga 2.20 | 6L6GT 2.30
e T L e e e el e R
CA741 25 |STR5412  8.45 - i ishenSYIAIOTIG CM90336 Way Pass Spil ... | a0 || B e
CAT48 o | sTKo15 736 }gﬁ:%;\ 4_% H";gg}% ;%2 VK37 Hitachi 9300 ..............oooer ... B5 | ooy Pass SOl < TDT2) LA 330 | pLaoons 35
CA1532 4.20 | STK435 9.06 | D s ;'00 UPCI218H  1.80 CMS009 Flush TV/FM Emulator 353 Eveer, )| B 5
CA3065 1.80 | STK436 6.50 1DA1190 350 UPC1223C 2.20 TAKE UP IDLERS gmmg‘{;s{gzzgg’%gou ? ;;;’ %80/81 56 | UCHB! 2.25
DIC141WF 30 | STKa37 6.00 | 1pat1oop 350 HPCg?gg 200 | Rer 143-0-1004-00900 3,95 | CM7057 Televeria Down UHF o VHF ... 45.21 o 33| Wee 3
CVA2E 3.07 | STK439 8.40 : PC122 150 | 2 w33 | OMT294 Dist Amp. UNFAVHF . 78| K66 975 | PLaoaT 40
i 182 | STKa5 950 }g::;—gg gﬂ H%}g%x 1%0 Fisher 143-0-4204-00300 ............4.50 | C\7574 4 Way DistAmp | 5 Gg”" £ | 4000 530
d - 5 .39 CM7082 UHF/VHF Dist. Amp. . i alt type)  12.00 [ 21LUB 3.00
HA1137 3.20 | STK441 .57 [TDA1270  3.95] UPC1238  2.60 CMTOBOIOUNF MHA.. S| P2 || B o
HA1151 3.89 gzg; :g.g }B:gz; 1.70 Hgglg‘;?v 1.g§ SUPERWICK DESOLDER BRAID |Rtzzaal st R T S X I #s | 128H7A 315
HA1175INT  10.82 d 528 1.60 B 2mm x 1.6m .... ....89
HA1342 5.58 | STK463 14.30 TBA1412 95 H%}gggg :;g ;.SmmeGm.
HA X STK2129 17.27 | TDA1415 1.40 . mm X 30m..
HA}%"}VR f.gg STkassz 6,00 [ TDAMZ0 467 | UPCI305C .38 | 1.5mm x 3om . AERIAL PR T SPECIAL
HA1377  3.65 | STR44l 6.50 | TOMT0, 5801 upcizer 200 EQUIPMENT (frisceieaty 1722 | OFFERS
HA11219 421 | STR454 473 1951 opCi3se 1,88 10 Ele. UHF 1.62 | polips G8 (iate)  18.97
TDA1950 2.39 T.V. WALL BRACKETS 36 | Phiips GY1 Tip  Switch ,
HAtI2a4 404 [STR&ST 650 | TS0 75 | UPCISOC 220 | N e AR 529 | pyumt 209 | Mullimeler
HAI741 2322 | STREO20 580\ ypggs gy | JREISGSE, 216 PoosE Dosigmer Tatsay Omndirect (Round) 533 | phios koo 1z | HT7000
HA13008  13.58 | SW153 3901 10A2004  1560| UPC1370c2  2.58 | P6O41 Litte Twister ... FM. Troms000 6 way 2070 | 20,0000V
1$1555 43 | TA7050P 95 | 1DAZ006 145 UPC1382C  1.08 | P5218 Swiveland Tilt Bracket . Pye 725-735 (also Red Mk. .
LA3350 95 | TAT051P 9|1DA2010  240| UPC1384. 378 oyt 725735 iy ooy | £10.99
LA4031P 3.21 | TA7063P 2.20 | TDA2140 595 UPC1394C  3.07 SET TOP AERIALS [+t "
LA4032P 1.30 | TA7074P 3.46 | TDA2151 3.25 | UPC1447H 58 NEW Dlymoic 1 230 PCB 12.50
(A8102 110 |TA7108P 343 |TDA2020 46| UPCAIC 280 POWER SENSOR Comp Rent 390 | Decca & wa 33 [ Puasns B8
LA4112 3.25 | TAT120P 2.43 | TDA2030 2.80 | UPC577H 2.46 SET TOP AERIAL AnliF—Sllver Sensor 7.40 | Decca 4/6 way conversion | py ZO0SIE1 S0
: UPC585C 1.28 Anti-Super Set Top 6.50 | kit T | PL508  £1.50
LA4422 1.20 | TAT129AP 3.76 | TDA2270 1.65 % !
UPC1167C2  2.70 WITH BUILT IN Anti-Caratennia 7.20 | Decca 7 way piano key rep.
LA7801 2.20 | TAT130P 1.93 | TDA1870 6.46 | | opesacies 20.76 AMPLIFIER Anti-Traveller 11.50 | kit 15.62
LC7130 593 [TA7146P 467 | TDA2523 340 (pp7siee 17.43 T ISTED GEcanneway 1092 | |piyersal
TDA2524 2.25 £24.90 IN CATALOGUE. GEC 6 way slim 10.29
LC7120 5.87 | TA7193P 5.87 | 10a2e0s %60 | UPD7538C020 11.06 GECATT/PYE 7 way 1667 |  Triplers
LCT137 550 |TAZI7IP - 8.80  Lwbes 2-73 UPD546C107 22.28 — QRS IET way 1867 p
LM1011 325 | TAT172P 8.90 [ o S0 Hzggwcmg 1n.18 Most aerial equipment has | fiank 4523 23 £4.75
LM8361= TA7173P 890 7, . 127 GENERAL EQUIPMENT 10 be sent by camier T V% (o) 135
MMS5387ANN 4.15 | TA7176P 2.00 ngﬁ? 33 ¥(1)gy I-g geggqss(i:ng Q{)i}Sttick 1$gg not sel tops) £7.50 + VAT | 1T § way with VCR  8.90
. R lectric Circuit Tester . Thom 8500 X
M293 7.0 [TAT202P 427 | TDAS0 115 | 10VIOS 8.7 | probes (x10) or (x1) weg| MO DAY DELVERY GEC7 b c neons 1050 |  Solder
M50790SP 6.9 | TA7204P 13| TDA576A  7.84 [ COMPUTER Igs | PS Swichable Probes 13.25 NEW 500G
M54544L 380 | TATZ056P 372 | TOAZS77 473 S _ | Automatic Wire Strippers 8.95 FULL RANGE OF £4.95
P B e -
MC14433 8.97 0 6.60 5 .95 75 | Micro Cutters 5.00 VARICAP TUNERS
MNI21S 1143 |TA7222 120 | TDA2SB2 260 2rcag 333 | Trim Tools Meta Ended 50 SEE CATALOGUE E11040.05 8.40 ]
TA720%P 3.7a | TDA2593 295 -39 [ gide Cutters sm, 1.20 ELC 104305 Mullard 12.50 | Splitters
MB3712 2,60 7 27256 5.9 : E1C1043
Mt TA7227p 598 | TDA2600  6.90 | 6264 2:75 | Long Nase Piirs 120 2003 G|  Blist
C1307 1.99 33 1DAZ610 g o Sm. Neon Screwdriver ELC2003 19.50 ister
MCI310p 184 |TA7228P 598 | TOAXI0 320 ) 6522 4.00 sma0 Lg.65| IF YOU WANT | Bhipscace 1050 |  packed
MC1327 170 | TA7310P 278 6114 2.35 | TMS1000  B.95 | Quick Set Adhesve (Superglue) 5| PRICES RIGHT |7 " 1638
MG1330P 184 | TAT609P 4,39 | TDA2640 2.90 | 8271 60.00 | Avo Meters Factory recon. 119.00 U322 10550 45p
Mostp 293 [Teap 270 | OUOR 590 COMMODORE ICs | Soie oter muiss . 43| OOk AT OURS | i a0
MC1349 199 | TAASTO 398 | TDa%90 272 | 6510CPU 707 | Solder Sucker Antistat std. 540 THEY'VE U411 350
TAA310 2.83 : Solder Sucker Antistat ge. §.20 U343 (2A chassis) 1650 | _THORN/
mg:ggg 150 TAA320 2.00 TBA2800 1.60 |Gn5'26 CiA Keybgalrtli Solder 5 o See Special Offer COME ON DOWN. FERGUSON
1.75 TAAB50 55 TDA3190 2.00 51 7:74 | D-LY. Solder Small Pack 45 We e about SONY
MC495L  3.00 TDA3330 221 ;T4 | Solder Sucker Nozles 81 care abou AM
N TAA630 390 | Toazs0  gigp [ So03  Col M. | Soida Mop Sta. 77( you the customer 1t il
ETTRe01s  2-20 | TBAT20SA 149 | 1pazeyy 2.35 6531' Soung | For sold. irons see Antex/Weller Under : 31/2 DD Ds FIDELITY
ML232 g0 | TBAI20B 130 | TDA3AT 2,24 | Gaq 9179 | Specitc Spares HITACHVGEC
ML237 ot }gﬁ}gg? }:2; TDESGO 6.00 [ 901225 . Char. | Fuss Wie 54, 154, 30A % NEW NEW Boxed %";'é'c'ls
ML238 6.00 | TBA120U 129 | JDASS61A 6.6 | ROM 3.37 | Fluorescent Starter (4-80W) 4| soart plugs Branded SINCLAIR
ML922 329 | TBAIMOG 250 | Toans  SS1| 201226 Basic| Baten Fess Quuds min u 2bk COMMODORE
ML323 2.90 | TBA3%5 S0 | 1DA650  3.85 | ROM 6.20 | Vero Type Board Lg. 2.58 Scart PORTASOL Gold Star ANTEX
MSM5807  7.87 | TBA396 67 906114 PLA ~ 4.51 | Double Sided Adhesive Tape 5.75|  sockels  pROFESSIONAL H
MSIS13L  2.80 | TBA44ON TDASBSTA 450 | 80 \oaM 108 | Tinned Conper Wire 850 i Discs DYNASCAN
: TDA3852  6.00 | 4 1.951 "gswe 45 Amp 100 | Scartkits TULLY PORTABLE - EVER READY
MSISISL  3.28 | (TBA1441) 2.75 Timer 555 46 cart kils  gas 1RO, BLOW With label
TDA3950 437 14SWG 100 Amp 100 : ith labels LABGEAR
SAA1025 .50 | TBA440P TDAM20 5o | 8501 18| 720G %0 Amp io] : TORCH, HOT | 1
SAA1124 5.34°(  (TBA1440G) 250 | 1paqs00 534 | 701 Clock Chip5.46 | 195wg 45 Amp 100 BLOW, HOT ully guaranteed NEWLIFE
SAAT2S) 499 |TBAJBOD 182 [ypaasos  sgs |0 19.61 | 205WG Tog  POST KNIFE Only £8.30 | SHenost
S0 el Ty S ITOMss 603 NEWS | CaeTechtoieeioo e ey PACKING y L0, il
1 i : - rge d ALL IN ONE
SW0I2 650 | TDASIOO) 100 Tomgoo20 55| SPECTRUM | Eouesdeior (129 o KT PER BOX OF 10 | groven
SAA5020 5.9 | TBAS40 14 || Yemnet 1 Reg. 650 Power Adap. §.50 SKC
0 628 | TBASEOO) 10 it o . +3 Phips Scwarver  Sm 19515. 338 | 1xno  £27.95
: 191 7DAg503 421 ASSETTE
SAFI032 630 |TBAGS 150 : St JUST ASK!!
W0N 770 212 (oo 181 LEADS WE NEED EXPIRY DATES op e camol s
S0 pUn|TOAR0 28 iupgseon 75| £1.95 FOR CREDIT CARD ORDERS. | Ferguson a5 you e Someing
d a UPC575C2 89 . ress which 1s not isted, ie: Stationery,
SASEE0  3.25 160 | gpCs76H. 1.0 Cassette Housing Sy AalRada Eecroyics.
e e W NEW x Besems | s a2 i
SASS0 290 |TBABZOM 125 | ppors  254| WICKMANN WERKE FUSE KITS £33.95 | 3% bulk packed | [rmou, ssons, B
SG-264A 5.12 | TBABS0 3.94 | yoc1026H "9 { These are a new range of sub-miniature, circuit protection Fuses, unbranded | Sockets. Fioppy Discs. Computer
$G629 8.05 [ TBAS20(Q) 120 | ypGioosH e | @nd are used in most modem TVs, Videos, etcl. This kit has 170 guaranteed | (2senes. Tom New Ui Tubes
gfggssga 13.20 }EAQSO(ZX) 1.08 | JpC1032H 58 | asstd. plug in Fuses and 10 holders. ubes, Crystalg.'()ables {post
1 | 70 ] . Acii
SoE |t A0 \upcio 156 g'sB' 250ma 1A, 1.6, 2A. EXP(‘)AFI{ETLEF(I)&%IRES 07 70| e bgtrpuse™
SLt310 1.80 | TCA760 230 |UPC1158H  3.50 | A.O. 160ma, 200ma, 315ma, 500ma, 630ma, 800ma, 1A, - oLl S LITTE
SL13270 120 | TCA270S0 2550 | UPC1163H 248 1.25A, 1.6A, 24, 2.5A, 315, 4A. per 10 1 and Acor. Unsef Audo Range
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EX ORION it ey .00 I"5AT, PANSHARP VIOED LAMP :
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145mm x 380mm. Clear display 8 x

HQW TO INCREASE YOUR PROFITS, IMPROVE YOUR SERVICE, WITH COST EFFECTIVE TEST EQUIPMENT.
HAMEG OSCILLOSCOPES

HAMEG are Europe's top selling DUAL TRACE OSCILLOSCOPES. Select from four superb madels. All, with
the exception of the HM 1005, incorparates a useful COMPONENT TESTER. Size - all models - 285mm 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

SPECIFICATION

« 2 Channeis

* Bandwidth: DC-20MHz

* Sens: Ch1., Ch2.. 2mVicm
" +* Timebase: 0.2s-20ms/cm
N * Triggering: OC-40MHz

] * Active TV-Sync-Separator
» Variable hold-oft

* Tngger LED indicator

# Caiibrator: 1KHz Square wave
* Component tester

« Plus many features

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

SPECIFICATION
* 2 Channels
* Bandwidth: DC-60MHz

* Timebase: 2.5s-5n5 cm

* Triggering: DC-80MHz

I * Active TV-Sync-Separaltor
* After delay tngger

+ Trigger LED indicator

« Component tester

* Sens: Ch1,, Ch2., 1mV/cm

* Sweep delay « Deiay line
» Calibrator 1KHz & 1MHz Sq. Wave

» Pius many more superb features

Price £575.00 + £86.25 V.A.T. FREE Securicor Delivery

g

HM1005 100MHz UNIVERSAL 3 CHANNELS-UP TO 6 TRACES

SPECIFICATION

# 3 Channels

# Bandwidth: DC-100MHz

» Sens: Chi.. Ch2., Ch3.. 1mVicm
« Timebase A: 2.5s-5ns.cm

* Timebase B: 0.2s-5ns/cm

# Triggering: DC-130MHz

» After delay tngger » Delay iine
# Tngger LED indicator

* Overescan LED indicator

* Active TV-Sync-Separator

* Calibrator: 1KHz & 1MH2 Sq. Wave

Price £726.00 + £108

= Plus many more excellent features

.90 VAT FREE Securicor Delivery

SPECIFICATION
+ Digtal Storage

HM205-2 20MHz DIGITAL STORAGE

» Analogue real time (Same as 203-6)

» Bandw:dth: DC-20MHz

* Sens' Ch1., Ch2., 2mViem
* Timebase Analogue. 0.2s-20ns cm
# Timebase Digital: 5s-2us/cm

» Tnggenng DC-40MHz
* Active TV-Sync-Separator

* Max sampling rate: 2x 5MHz

* Memory: 2x 1024x8 Bit
« Dot joiner

* Printer/plotter output

* Component tester

* Plus many more usetul teatures i e ———

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 all in-line and one gun tyé)es * Tests all three guns of cofour CRT's
simultaneousty under actual operating conditions (model 4g7) * Exclusive multiplex technique {mode! 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 faults 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 adegnors 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

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

Technical leaflets available. GET INTO PROFIT NOW!

SADELTAFIELD STRENGTH METER TC-402
THE SADELTAFIELD STRENGTH METER TC-402 has been designed to measure the
signal levels delivered by the antennatoa TV or FMreceiver, in order to test the performance
of the antenna and evaluate the best conditions durng installation etc. To faciitate
measurements. the tuning frequency readout is shown on ad gital dispiay

FEATURES

» CoveringFM and all TV bands
(UHF/VHF)including CATV freq.

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

* Accurate 10 tun tuning
potentiometer.

= Built-inloudspeaker enables
monitoring of sound in AM/FM.

* Meter measurement in voltage
and dB from 20V (26dB/uV).

» Continuity tester 0-500 ohms.

= Fully portable (battery). !

« Sturdy carry case. g

Price £249.00 + £37.35V.A.T.

Price £527.00 + £79.05 V.A.T. FREE Securicor Delivery
m': 2 B.K.’s CRT TESTER-REJUVENATOR
Tests and rejuvenates blue, green &

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

SADELTA COLOUR PATTERN GENERATORS

THE SADELTA RANGE OF HAND HELD COLOUR PATTERN GENERATORS s intended
toruse in production, nstz and service o both colour and mc 2 TV sets, vit
d computer monitors. Inor to control and adjust the various paramete s eight switchabig
s are provided. The te 1an has ready access to Laboratory, workshop ar S
eneralor has Deen designed using the latest tecl gy to achieve
size Instruments | re-chargeable Ni-Cd's. Supplied with 9V power supply charger

Size 131mmx81mm x 23mm

T.V.PATTERN GENERATOR PAL MC11B UK

« BandIV(21-34) * O/Put 10mVinto 750hms
« Band Il (5-12) » Sound output
» PAL

Price £124.95+ £18.74V.A.T.

PALVIDEO COMPOSITE GENERATOR

« PALB.G.! « Audio O/Put 10mv
« O/Put IVp.p. (@ 750hms + Switching 12V @ 4K7ohms

Price£124.95+ £18.74V.A.T.

SECAMVIDEO COMPOSITE GENERATOR

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

Price£124.95 + £18.74 V.A.T.
R.G.B. PATTERN GENERATOR
» O/Putsigs. Pos.RGB ~ * O/PUtTTL 5V P-P

Price £32.00 + £4.80V.A.T. Neg. Composite * Blank Pulse etc. CCIR
Price£111.95+ £16.79 VA.T.
B.K.’s ngvownomnv DYNAMIC ‘LOPT' TESTER DIGITAL THERMOMETER 200MHz DIG. FREQ. METER
evolutionary L.O.P.T. tester. Operates i
in dynamic mode which actually tests the ~ POC‘Eet Size (T A Poqke! Size
L.OP.T. under high voltage conditions » —50°Cto + 750°C L * 8lD|g, LED
without de-soldering or removal. » 1°C Resolution - Display
Size 75x100x40 mm. Supply 240V AC « 0.5"LCD e o> » Freqg. Range
Price £25.99 + £3.90V.AT. + Suppled witn B 20H210200MHz
thermocouple [ » Resolution0.1Hz
THANDAR SC110A PORTABLE OSCILLOSCOPE + Ful tng.fac. inc. TV frame elc _ - e TR
™ » Only2V"thick  + Batlery or mains adaptor Price £59.50 + £8.92V.A.T. Price £75.50 + £11.32V.A.T
Q/Q) ~r om 3 « Fitsinabrefcase  » Size 255mmx 148mmx 50mm : R
o s P —f : gg:z-v;‘gm ouy, ACCESSORIES DIGITAL CAPACITANCE METER  PRICE
Sa"g’ccélsggiiﬁ gge%’TV AU * High Accuracy * 8 Ranges £38.00
robe . AL
Price £195.00 + £29.25V.A.T. M;)-nsAdaptorW 30+ £1.00VAT * 0-1pf-2,000uf  * Accuracy ¥0-5%  + £5.70 VAT
e =y * LCD display * Full scale 11 digit Case Included
DIGITALLCR METER i =) INSULATION TESTER 500V
q — « Electronic batte 7
» LCD Display > e The THANDAR TP1 LOGIC PROBE and TP2 LOGIC
» 18Ranges | @ | e T PULSER are effective and economical tools for checking
» Inductance 1uH - 2H [N="1| 500V DC both TTL and CMOS circuits. TP 1 can show 14 different
« Capacitance 1pf—200pf | .20 + Measuring Range circuit conditions and can detect pulses down to typically
» Resistance 1 ohm—20Mohm 0-100Mohm . .00 10ns. TP2 caninjact a signal directly into a circuit without
A « Centre scale 2Mohm Price £23.00 g3maging sensitive components. Together they can
¢ . +£3.45V.A.T. stimulate and monitor responses of components 'in
Price £95.00 + £14.25 V.A.T. § Price£65.00 + £9.75V.A.T. each circuit’, greatly aiding fault finding.
e T

Colleges, P.L.C.'setc. Large S.A.E. for technical leaflets of comnplete range

i U.K. POST PAID, export enguiries welcome. Visa/Access or cheque with
;@ order, payable B.K. Electronics. Official Orders welcome from Govt. Depts
— Oelivery normally within seven days

B. K. ELEGTRONIGS DEPT.T

UNIT 5, COMET WAY, SOUTHEND-ON-SEA,
ESSEX. §S2 6TR TEL: 0702-527572
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FOR THE BEST DEALS IN
EX-RENTAL TV & VIDEO

HANDSETS

TX Text and Stereo
Text... from £9.95
# Plus Additional
Volume Discounts
+ Many others
in stock.

AND NOW:

=

E—4
=
e
—
—

<

L

Al

YOU WON'T BELIEVE OUR STOCK
INPUT FOR NEXT MONTH!

EUROPEAN DISTRIBUTORS OF THE

UNIVERSAL |
REMOTE
CONTROL

Easily programmabie to
control all the appliances
in your home. ONE FOR

ALL controls the TV, VCR,
£49 95 CD, HiFi . . any type of in-
] frared wireless remote
component or appliance.

BIG QUANTITY DISCOUNTS

\,

ANSWERING | FAX MACHINES
MACHINES | Group 3 desk top Fax - ¢

New low cost twin- into Trade in lots =
tape telephone £495 R % ey et
answering machine from (Cash with order) & more details.

RPCR
TEFEPHONE
N

IN-CAR |CAR PHONES

for less than

£1,000. Cali for

:

- %4

Most makes and
models available

now in stock!

MANY OTHER MAKES AND MODELS AVAIL- | "luns
onLy £38.50 | ABLE - INC. SANFAX 2, SHARP FO-151, ETC. | transportales.

TRADE ENQUIRIES WELCOME - BIG QUANTITY DISCOUNTS!

o

Unit 18, Centrai Trading Estate

Bl WEST THURROCK
30} ;

CALL:0800 289239 -

Staines, andaressex Turs o | TOLL FREE LET CELTEL PICK UPTHE COST OF YOUR CALL | * oo mn

Tel 0784 64551, Fax 0784 55284 ALL PRICES EXCLUSIVE OF VAT

473

AD
LONDON w0

= +

Essex RM16 tNR
Tel 0708 861404 (Fax same)
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WE WILL ONLY SUPPLY TOP
QUALITY, BRANDED COMPONENTS.
REPUTATION COUNTS WITH US

COMPUTER SPARES
4116-2.. :

SawwBsIRsRbEES

E.H.T. TRAYS

Continental Inc.Focus.....

INTEGRATED TYPE

CIRCUITS

STK5421 ...

PRICE (€} TYPE
495

G.G.L.COMPONENTS

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

PRICE (£}
200 DECCA100.......

FERGUSON TX9
FERGUSON TX10..

14720 ...

A NN NN

@
®

AET

PHILIPS K30 .
PHILIPS K35 ..
PHILIPSCTX (14
PHILIPS CTX-E..
PHILIPS CTX-S..
RBMT20T22A..
SHARPC1410....

LINE O/P TR.

FERGUSON TX90{14”)
FERGUSON TX90 (20"}
FERGUSON TX10090° ... 19.95
FERGUSON TX100 110°20.95
FIDELITY 7X2000 {Inc. Mod.)

... 1250

FIDELITY  ZX3000
A........ 1

TRANSISTORS
TYPE PR

CUMBRIA CA2 5AL

BUY WITH

TVPE PRICE (£)
130

.29
1975
1975

mw N

Decca 8/

Fidel
Fidel

ity AVS1600/2000.

Fidelity CTV14R ..

Grundig CUC731.
Hitachi CPT2650.
Philips G8 (Metal) ..

ONIOFF SWITCHES

Fi (Unlversal) m
Fi TX9/10 (Rem). 1.95
Fergluson TX90 (Rem)

idelity CTV140......
Fidelity CTV14S/140R .

BBSS!RblglﬂS8&3&§;&d&&&&3£88338h8;&3

u3z1

usz

©
=
&4
HISIN

HERIRRERERABE AR IR BREN RRARES AR LR ORY
cCc -~

U3
U343{coax ski) .

Pitos G11 i
ilips el
UNIVERSAL Philips KT3 {Rem
— Philips CTX (Rem;
STK433 Pge l%&?\%ﬂk’

20mm A/S: {Pkts of 10) 3 G

20MA, 315MA, a00Mp,  STKES32 1 ¢ SOCKETS (L LS g

S00MA, 630MA, B0OMA,  21kans 16 Pin Dil-Dil. Sony KV2022 (e 1

1A, 1.25A, 16A, 24, 254, TK: 16 Pin Dil-Quil 35 Tatun ng 140 3 1

ml&swggs,g?m)lm g;ﬁg‘; 18 Pin Dil-Dil. 18 %atung }2‘5] chassis...........1.50 1

S00MA, 630MA, B0OMA, 1A, STK463.. 28Pin D!I Dil. - 2

1.6A,2A,25A,315A..........80 STK465 . 40Pin Oil-Dil -39 THORN 9000{400/400)

FERGUSON TV SPARES GECJHITACHI SPARES DECCAF/.IlT!rss’\‘N EUTI'ONS o SERVICE MANUALS SONY SPARES Ams\tlr.ac.l(linPILOT BULBS1
™ane 3% TELEVISION es/cT

i 3V
Focus Unit TX10 850 HMSZ" 470 RERGUSON|XSS Ferguson TX3... = AceHead Assembly..............3395 Ferguson 3V23(Plugl
Line O/P Trans TX9 2350 g'TV'm i Egsggggm K;‘; Ferguson TX10. 3895 Capstan Motor 2% V29
Line O/P Trans TX10. 2995 R6020 (Kit)... 575 i a
Mains Trans. (TX90).. 7% VIDEO SPARES FIDELITYCTV140 22:33:3: T % Rowmdte.
On/0ff Switch (Remot 195 ITTCVCS 7WAY . Ferguson 1790/1 195 TimerLid
Push Button TX9... 1635 Aydio Head.... ITT CVCBA . Fidelity AVS1600 495 VideoHead
Push Button TX10. 1655 Capstan Motor . T CVC2030 Fidelity AVS2000 4%
FFRew Idle ITT CVC4S5 (PORT. Fidelity CTM20007 &
FF/Rew Pulley PHILIPS G8 (S/L 550) Fidelity CTVI4R Capstan Motor .. Universal
o Pinch Rolle:
Pinch Roller ... PYEG11 TIP SWITCH Fidelity CTV20R. Reel Motor
Line O/P TransTX90 14" .......19.75  Play Idler RBM T20A 6 WAY... Fidelity CTV20T . Reel Motor A x,&so HEADS nes
Line O/P Trans TX90 20" 19.75 VideoHead........................... REMOTE conmo ili Rewind Kit.. stra 500/9000
Line O/P Trans TX10090° ...... 1995  va001H/V4002H Ferguson TXSU/S Basic .. I.S Video Head Amstrad VCR7000.. %%
Line O/P Trans TX100 11° ....20.95  G300€/9500€ Ferguson DX/10 NText . Ferguson 33}’,3200’22’29’39
On/Off Switch (Remote) 75 Capstan Motor s TX9/10 Text e erguson
Push Button TXS0 129 'r 9 DC-DC Convertor Ferguson 3v42/44/45/4
E - FF/Rew Idler. 195 Ferguson X Stereo Text... Door Assembly... ) Fisher FVH-DS20/P15/D720 2595
Tuner........ 1435 FF/Rew Pulley 85 FergusonT725 (Equival Front Door Assembly.. 495 Hitachi VT8000...... 2295
FERGUSON filay dieq 3% Ferquson3V23 Video 1495 Phil : GearKit..... 670  Hitachi VI3300/3500
Pinch Roller 395  Ferguson3V31 Video 1995 Philips 2A Chassis Guide Pin Kit . ..5.95  Hitachi VT11/33E {genuine).....27 .95
AL Video Head n% f V35 Viden 1795 VIDED RECORDERS Pinch Roller B ‘T\I;g%h%}'/‘?gzzquwaleml%:
Video Head ... §
Copsanboor st IO e 195 foson N : NG an
rum Motor ... Y F .
PinchRoller . ey R A g fosonVIGATL. VIDEO BELTKITS Nat Pan V3 135
Take-Up Chtch (Sall......... 585 (ieh ASsY: B B 1asg Herguson Akai VSI/T EK 195 Nat Pan NV365 . 0%
Take-Up Clutch (Large).. LI T Doiis: = “legg [erguson3VEY ’ VCR7000.. 150  Nat.PanNV370 .. ngs
Video Head .. Pinch Roller L 15%  Ferguson 3V65 Ferguson 3V00/16/37 250  Nat PanNV430 . 1%
- Video Head............ocoeven E:g:gps g” gg ;ul)l(‘ﬂem 1595 GEC va005H Ferg :3%\\%30 175 xaz Pan NV730 .. 3995
V2330 A004H/VTIE ilips ext. - Philips 6460/00/05 F E at. Pan NV777 3095
Capstanmmor - gapstan Motor Philips G11 I/R.]._..... Phiﬁzs 6462/00/05 .. I;er;uson gg!l! L/Beits {5) 195 1195
Loading Moto! Philips G11 I/R Text Philips 6467 ... erguson 1795
Pinch Rolle 5 e Rewdler Philips KT3/30 N/Text P :|:ps 20/00. Ferguson 3V35/39 Philips VCRE460/6520 . 250
Pilot Lamp w VideoHead. Philips KT330 Text iESSS20R000 Hitachi VT8000... Philips VCRG4632... n%
Reelldler... ‘285 VADOSHATG3E Philips RC5 (Gentine poilps 2‘;& Hitachi VT9300/9500 Sanyo VTC5000... =0
v Capstan Motor ol b Wips Hitachi VT11E . Sanyo VHR1100/1300. 319
Take-Up Clutcl Philips RC5 {Equivalent} Philips 6542....
Take-Up Id End Sensor . Y JVC HR7200 Sanyo VHR1500.......

ake-Up Idler. Sony RM604-RMB06.

Video Head VideoHead . JVC HR7650 Sharp VC9300/9700/381/482 .... 23.

4 SHARP VIDEQ SPARES JvC HR7700 75  Sharp VC581/583/682 2%
3V35736 NAT. PAN. B0 JVCHRD120-140. 195 Sony SLCS/6/7UB 1
Capstan Motor 2% VIDEO SPARES - P M 195 Sony SLCS/6/7UB
Cassette Hous 2595 Nv333Reel [dler.. REPAIR KITS Capstan L otor-.. -1 Sony SLC20/30UB
Mains Trans. 2195 NV333PinchRoller... 395 puins KT360 N/Text Fass:geﬂ amp Toshiba V3600V3
Reel ldler... 285 NV Play dler.. 3% price T30 Text s Toshiba VB5/57 ...

Take-Up Clutc 245 NV370 Pinch Roller.. 1% pie e e

Take-Up Idler. 40 NV370Idler Arm . (B ey 2 sz k?-\gr.embly ORDERING

Video Head.... NVT77 Reel Idier.. SANYO VIDEO SPARES % °* !:::sf LD '"5. R0

vavs 90 5000/5300 Y to this total.

Capstan Motor ... 60 Capstan Motor . Sharp VC7300 . “255  Service Manuals p/p £1.00 each.
NV2000 Pinch Roller.. Loading Rolle Sharp VC8300. i Export Orders p/p
NV2000 Play Idier Pinch Roller .. Reel [dler.... Sharp V€300 . i charged at cost
NV7000 Reel Idler Reel Motor Reel Motor. Sony SLCS/CTU! 250 Delivery by retum on
NV7000 Pinch Roller. Reelldler... Video Head Sony SLCBUB......ccovvvvrce..... 1.95 all stock items.
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EDUCATION AND EUANTITY
PRICES ON REQUEST

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

6 Resistance Ranges 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): T

All with Test Leads: DI 0 ' ) 2

EXTRA FEATURES

3 Low AG/DC 0/20 micro
amp ranges

L] DIGITS | RAN(

0.5%

LED continuity indicator 0.3%

0.3%

| 5-Range Capacitance Test

2-Range frequency counter
5-Capacitance

| DataHold -
5-Range Capacitance

| DataHold, 2-Range Freq.
5-Capacitance : 0.05%

Add 15% VAT UK only - UK POST/INS etc. FREE (EXPORT EXTRA)
INSTRUMENT

ATALOG
AUDIO ELECTRONICS N

UK Sengd
TELEPHONE 01-724 3564 SAE A4

2 301 EDGWARE ROAD, LONDON W2 1BN £1.00
ORDER BY POST OR TELEPHONE

0.3%

0.05%

TUBE FAILED?

SAVE £££s

KEEP THAT OLDER SET
PURCHASE A NEW 36-410
OR 47-342/3 TUBE
FOR ONLY £5 + CARRIAGE

most types of
Inline Re-builds

or new ex-stock
PRICES SUBJECT TO
GLASS EXCHANGE

Inline Rebuilds

Up to 22" .. From £40
Up to 26" .. From £45

Upto 19”

Upto 22"

Upto 26”

110°upto 22”
110°up to 26"

Lowfocus ... .. +£2

MAKE YOUR INTERESTS PAY!!

Train at home for one of these Career Opportunities
More than 8 million students throughout the world have

Sonded Coil +£5

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 30 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’

P. Code

International Correspondence Schools,
Dept. EGSC8, 312/314 High St., Sutton, Surrey
SM1 1PR. Tel: 01-643 9568 or 041-221 2926

17FHP New .............. £30
470EHBNew ............ £30

ALL SIZES OF NEW AND
REBUILT MONO TUBES

A47 342 New I

Delta only. Less 5% 5+

AT COMPETITIVE PRICES

IN LINE TYPES (nor resuios) PHONE RE STOCK POS.

Please enquire types not listed

CHROMAVAC LTD., PUMP STREET,

HOLLINWOOD, O

LDHAM OL9 7LR

tutors. Find out how we can help YOU. Post or phone today 370HFB-A37-590 ... £50 AXT 56-001 £67
for your FREE INFORMATION PACK on the course of your 370HUB £50 670CZB £80
choice. (Tick one box only!) %Tc:géom ggg 2‘5&2‘:30 Eégg
[ P e e e S e —)\ 420 EDB-A42-590 ggg 14" (A34); 16 (A38); 21"
X Radio, Audio & o (A51); FST now available
| Electronics O l1v servicing ] I e at special low prices
- : = ..£67 MIN. CARRIAGE £5
Basic Electronic Radio Amateur £67 £10 if glass collected.
| Engineering [] |Licence Exam ] | Q&)T&g%}so m— £67 TERMS
(City & Guilds) (City & Guilds) g s Cash with order
- ALL PRICES
| Electrical Car | S s EXCLUSIVE OF VAT
Engineering (1 { Mechanics OJ :
| - — | NOTE * WE PURCHASE SURPLUS STOCKS
Elec. Contracting/ Computer S&’;fESL%e 606F IE%IONSE“(])’LJE?_ECS:O ;ELDS(O5 L',LI\\%GS/
I Installation Programming [ I exch. glass. DELIVERY: By return on all stock items.
| | GCE over 40 0" & ‘A’ level subjects L] || §7HE COMPANY WHO PUT HIGH STANDARDS FIRST
7 - — — N —
| Name: - | vf
et || CHIOmMAavac

(both 24 hours).
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/ / TOP WINTER VALUE FROM o
‘SUPERVISION THE TV & VIDEO SPECIALISTS : 4 N

. WA, W _ ALISTS 788
TS, ol o e e i g b L i M, ~¢.....3J Eay g

******

You won’t better
these Supervision bargains!

TOP QUALITY SETS & VIDEOS TO SET YOU UP FOR THE WINTER TELEVIEWING AND VIDEQ BOOM.
BRIGHTEN YOUR WINTER PROFITS WITH BETTER SETS & VIDEQS FROM SUPERVISION

THORN 9600 PHILIPS KT3/30

FROM
£60 £20 EXCELLENT £30
” TESTING
26" TX10 TELETEXT FACILITIES
TOSHIBA Ts RN
FROM FROM #ill,
OPEN SIX
DAYS A WEEK £40

SHARP VHS FERGUSON * BRAND NEW SANYO 5000
VIDEOS VHS FULLY Y= VIDEOS IN STOCK§ BETA VIDEQ
REMOTE VIDEOS BEOYEYR

©1£145

* FULL REMOTE

ALSO A LARGE SELECTION OF OTHER MAKES OF TV & VIDEO ON OFFER.
ALL TVs & VIDEOS ARE THOROUGHLY CHECKED BY OUR OWN ENGINEERS

All Pric subject to VAt and based on quantity (Handsets Extra)

NOW IN STOCK NEwW AND B GRADED
€$ Q * T.V.’s & VIDEOS IN MINT WORKING CONDITION
V\\} (e.g. Hitachi VT430 Video Picture on Picture)
< * F.S.T. T.V.’s * MICROWAVE OVENS x MIDI UNITS

A CAMCORDERS CAMERAS *CASSETTES, WALKMANS ETC.

RING OUR HOTLINES NOW!
NORTH SOUTH

il

UNIT 16, TOWER WORKS

2 GLOBE ROAD, LEEDS LS11 5QG. 0532 o7

(off Water Lane, near Hilton Hotel {formerly Dragonara)

444795 769 7029

88 TELEVISION DECEMBER 1988



THE A.V.S. GROUP

AUDIO VISUAL SERVICES

LOOK NO FURTHER FOR HIGH

QUALITY EX-RENTAL STOCK!
OVER 3000 TV’s AND VIDEOS AVAILABLE
FROM 3 CONVENIENT LOCATIONS

NOW OPEN! OUR NEW HUMBERSIDE WAREHOUSE

7000 SQ. FEET CRAMMED WITH BARGAINS GALORE. CELEBRATE OUR
OPENING WITH US! SPEND OVER £1000 AT HUMBERSIDE DURING
NOVEMBER AND RECEIVE A FREE CASE OF WINE!

TV's
FROM £15 FROM £10 COMPETTIVE
VIDEOS VIDEOS OO
FROM £50 FROM £30 FOR DETAILS

TV's GRADE B’s

NEW I.R. HANDSETS UNBEATABLE FROM £10.00

ALL PRICES SUBJECT TO V.A.T.

BULK BUYERS

SPECIALIST

| JUNIT 62 BSS HOUSE,

EXPORT DEPT HEAD OFFICE
AT RISBOROUGH | I-Y=YTNTod T W= 1[-10]: {010 c]3

LAURIE
PHILLIPS

0793 513484
0793 513369

AVS SWINDON

CHENEY MANOR INDUSTRIAL

T 08444 3226
08444 2995

AUDIO VISUAL SERVICES

36 WYCOMBE ROAD
PRINCES RISBOROUGH

BUCKS.

WELCOME
CONTACT
DAVE HOLMES
AT RISBOROUGH

HUMBERSIDE

KEN HOW

0652 660242
0652 660243

AVS HUMBERSIDE

UNIT 8 ST. MARY'S WORKS

MARSH LANE, BARTON-ON-HUMBER
SOUTH HUMBERSIDE.

ESTATE, SWINDON, WILTS.

TELEVISION DECEMBER 1988

89




" KENT TRADE SUPPLIES

2 Forstal Road, Aylesford, Maidstone, Kent ME20 7AU.
| @ TELEPHONE 0622 719313/718136

am-6pm MONDAY-SATURDAY

EX RENTAL V.H.S. VIDEQOS

’ RKING
ST MAKES IN STOCK. WO
M'?OCK REMOTES ETC. BOTH TOP
38, AND FRONT LOADERS

™
VIDEOS

Il:
i
:lll

o | F-u [

s \ | OST MAKES OF
COlOUR TV, BASIC  —— ===

N STOCK
EXT MODELD AND SETS

EX RENTAL V.H.S.
VIDEOS, FILMS

THOUSANDS OF EX-RENTAL
V.H.S. VIDEO FILMS IN
STOCK SUCH AS CROCODILE
DUNDEE, HEARTBREAK
RIDGE, FX MURDER ETC.

PRICES START FROM
£3 EACH.

7 3 ALL PRICES ARE SUBJECT
= TO 15% V.A.T.

f a | S
HIIRTY I)!’d i o
‘ %Eihl'iwﬁh SiosfPy

4
N p
i b T i [
L e e
b bty 4
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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
tems in the pack, finally a short description.

BD1 5
BD2 5

13A junction boxes for adding extra points to your
ring main circuit

13A spurs provide a fused outlet to a ring main
where device such as a clock must not be switched
off

in flex switches with neon on/off lights, saves
feaving things switched on

6v. 1A mains transformers upright mounting with
fixed clamps

6" speaker cabinet ideal for extensions, takes
your speaker. Ref BD137

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

BD22 2 25 walt loud speaker two unit cross-overs

BD29 1 B.0.A.C. stereo unit is wonderful 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.
Original cost £40 each.

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

BD56 1 mini uniselector, one use is for an ekectric jigsaw
puzzel, we give circuit diagram for this. One pulse
into motor, moves switch through one pole

BD59 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 variations such
as water level in water tanks

BD91 2 mains operated motors with gearbox. Final speed
16rpm. 2 watt rated

BD103A 1 6 750MA power supply, nicely cased with input
and output leads

BD120 2 stripper boards each contains a 400v 2A bridge
rectifier and 14 other diodes and rectifiers as well
as dozens of condensers etc

BD122  10m twin screened flex with white pvc cover

BD128 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 stat so
needs no switch

BD139 6 microphone inserts - magnetic 490 ohm also act
as speakers

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

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

BD180 6 neon indicators in panel mounting holders with
lens

BD193 6 5amp 3 pin flush mounting sockets makes a low
cost disco panel

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

BD199 1 mains solenoid very powerful has 1" pull or could
push it modified

BD210 8 yboard swi - made for computers but have
many other applications

8D210 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 5 12v alarms make a noise about as loud as a car
hom. Slightly soild but OK

BD242 2 6" x 4" speakers 4 ohm made from Radiomobile
50 very good quality

BD246 2 tacho generators, generates one volt per 100revs

BD252 1 panostat, controls output of boiling ring from
simmer up boil

BD259 50 leads with push on V4" 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 pattress

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

BD275 1 Guitar mic - clip on type suits most amps

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

BD293 50 mixed silicon diodes

BD296 3 car plus with lead, fits into light socket

1 tubular dynamic mic with optional table rest

BD:
Most other packs still available and you can choose any as your free
one.

POWERFUL IONISER

Generates approx. 10 times more IONS than the ETI gnd similar
circuits. Will refresh your home, office, shop workroem etc.
Makes you feel better and work harder - a complete mains
operated kit, case included £11,50 + £3 P&P.

* 25A ELECTRICAL PROGRAMMER
Learn in your sleep. Have radio playing and
kettle boiling as you wake — switch on lights
- to ward off intruders — have a warm house
1o come home to. You can do alt these and
more. By a famous maker with 25 amp orv
-+ off switch. A beautiful unit at £2.50.

e
ATARI 65XE COMPUTER
At 64K this is most powerful and
suitable lor home and business.
Brand new, complete with PSU, TV
lead, owner’s manual and six games.
Can be yours for only £45 plus £3
insured delivery.

DATA RECORDERS. ACORN for Acom Electron, etc.,
reference number ALF03, with TV lead, manual and PSU. Brand new.
Prce £10 plus £1.50 post. Order ref 10P44.

ATARI XC12 for all their home computers. With leads and handbook.
Brand new. Price £10 plus €2 post. Order ref 10P53.

JOYSTICK FOR ATARI OR COMMODORE for ail
all Atari and Commodore 64 and Vic20. New Proe £5. Crder ref 5P126.

BARGAINS STILL AVAILABLE

SUB-MIN TOGGLE SWITCH. size 8mm x 4mm x 7mm SBDT with
chrome dolly fixing nuts. 4 for £1.00. Order ref BD649.

VERY POWERFUL MAGNETS. Although onl% less than tin long and not
much thicker than a pencil these are very difficuit to pull apant. Could be
used to operate embedded reed switches, etc. Price 50p each, 2 for £1.00.
Our ref BD642.

CLEAR LACQUER. Quick drying for the protection of transfers, markings,
maps, etc. Also ?rotects wood and metal. Exceptionally clear. Large can for
£1.00. Order ref BD660.

FAPST AXIAL FAN. MANUFACTURERS REF NO TYPAS80N. This is mains
cperated 15watt rating and in a metal frame with metal blages 50 OKin hi&l‘;

size approximately 4%4in square x 134in thick. £6.

EXTRA SPECIAL OFFER. The ATARI Compendi
contains computer 65XE, data recorder XC12, joystick and six games
for £57.50 plus £4 insured delivery.

VENNER TIME SWITCH

Mains operated with 20 amp switch, one

on and one off per 24 hrs. epeats daity

automatically correcting for the

lengthening or shortening day. An

expensive lime switch but you can have it

for only £2.95 without case, metal case —

° £2.95, adaptor kit to converi this nio a
Qq romal 24 hr. time switch but with the added
v advanlaie of up to 12 onvoifs per 24hrs.

This makes an ideal controlier for the
immersion heater. Price of adaptor kit

Ex-Electricity Beanl. is £2.30.

Guaranteed 12 months.

SOUND TO LIGHT UNIT
b

-
Complete kit of parts of a three channel sound to light unit controlkng
over 2000 wats of lighting. Use this at home if you wish but it 1s plenty
rugged enough for disco work. The unil is housed in an atiractive two
tone metal case and has controls for each channel, and a master oV
oft. The aduio Input and outputs are by /4" sockets and three panel
mounting fuse holders provide thyristor proection. A four pin plug and
socket facillate ease of connecting lamps. Special price is £14.95 in kit

form,
ORGAN MASTER s a three
aq. octave musical keyboard. It is
'&‘ i beautifully made, has goid plated
. %3 § contacts and is compiste with nbbon
¢ cable and edge connector Brand new,
oglg %15 plus £3 postage. Order rel
15P15.

MUSIC FROM YOUR SPECTRUM 128€. we offer the
Organ Master three ctave keyboard, compiete with leads and the
interface which plugs info your 128, You can then compose, piay,
record, store, etc., yaur own music. Price £28 plus €3 special packing
and postage. Order ref 28P2.

RECORD PLAYER DECK. BSR, 12 vott operaled, belt

dniven with an 11in furntable, stereo cartridge. It will pay 7in-10in or
12in individually at ether 45rpm or 33rpm. Fitted speed selector and
pick-up cueing lever. Price £12 plus £3 postage. Order ref 12P4.

ALBA TWIN CASSETTE RECORDER AND

PLAYER WITH STEREO RADIO. Tnis is a mainy
battery portable mads 1o sell. we understand, al about £50 but the ones
we have are line rejects. are brand new still in the manufacturers;
boxes but have a slight defect associated with the cassatte secton. The
radio and ampiifier saction, both mono and stereo, is perfectl
you are handy at mending things then this should be for &J rice £20
or two ';(;pm plus €3 insured post, either package. Our ref 20P7
or2 x o

1/8th HORSEPOWER 12 VOLT MOTOR. Made by
Smiths, the [ of this is approximately 3in, the diameter 3in
and the spindle 5/1&h of an inch diameter. It has a centre flange for
end by means of 2 nuts. A powerful
Y quansity of 50 if
you have any progcts in mind then you could on for at least
two years. Price £6, Our ref 6P1, discount for quantiies of 10 or more.

PHILIPS LASER

This is hellum-neon and has a power rating of 1.6mW.
Completely safe so long as you do not look directly into

wi eye damage could result. Brand new, tull
spec, £30 plus £3 insured dellvery. Mains operated
power supply for this tube gives 8kv striking and 1.25kv at
SmA running. Complete kit with case £13. No extra for
post if ordered with tube.

MONITORS. gin black and white, 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
cost. Our reference 16P1. 8in green screen monitor. e and in
a case, but secondhand. Tested and guaranteed for six months. Price
£17.50. Our reference 17P1 plus £4 post.

TANGENTIAL HEATERS. we again have good stocks of
this queet running, instant heat units. They require only a simple case
or could be fitted into the botlomn of a kitchen unit, etc. 1.2kw, which is a
very compact littie unit and also a 2.5kw, which is approximately 100
long plus molor. Price for efther model £5. Being rather fragile needs
special packing so add £2 per heater for t and packing. Control
switch for 2.5kw model givng full heat, halt heat or cold blow. Price 50p.
MINI MONO AMP on p.cb. sze 4" x 2" (apg.)
Fitted volume control and a hole for a tone con-
trol should you require . The amplfier
has three fransistors and we estim-
ate the output 1o be 3W rms.

More techmcal data will be included
with the amp. Brand new,

perfect ition, offered at the very
low price of £1.15 each, or 13 for £12.00.

FDD BARGAINS
3'%in made by Chinon of Japan. Single sided, 80 track §hugan
intertace. g with most cther 31/2in
and 5in drives. £28.50 plus €3 post. 3in Hitachi, reference
305SXA. Standard Shugart oonnecgo;‘g works with most

computers but part y suitable for
Amstrad 6128, eic, £30 plus £3 post.

Generous discounts for quantities

J & N BULL ELECTRICAL

Dept. T.V., 250 PORTLAND ROAL, HOVE,
BRIGHTON, SUSSEX BN3 50T.
MAIL ORDER TERMS: Cash, P.0. or cheque with order. Orders under £20
add £1.50 service charge. Monthly account orders accept from schools and
E}ﬂ%‘u‘ﬁuﬁ"?&%'fsi ﬁm '& 28/3?6'8 orders are accepted — mimmum £5

each. plus £1.00 postage. Our re 6P.

TRANSMITTER SURVEILLANCE (BUG) - tiny, easily dden, but which will
enable conversation to be picked up with £M radio. Can be housed in a
matchbox. All electronic parts and circuit. Price £2. Ref 2P52.

ASTEC PSU. Mains operated switch mode s0 very compact (612" x 4” x 2"
approx.). Outputs: +5 Volts 3.5 amp. +12 Volts 1.5 amp. —5 Volt 1.5
amp. Brand new. Normal price £30+. Our price only £10. Ref. 10P34.

LPPLIANCE THERMOSTATS - findle adBJsl type suitable for convector
heaters or similar. Price 2 for £1. Ref. BD582.

% CORE FLEX BARGAIN No. 1~ Core Size 5Smm so ideal for long extension
tads carryirg up to 5 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 carrggg up to 13 amps - or short leads up to 254, 10m for
£2. Order Ref. 2P190.

GASE WITH 13A PRONGS — to go into 13A socket, nice size and suitable for
plenty of projects such as car battery trickle charger, speed controller, time
switch, might light, noise suppressor, dimmers etc. Price — 2 for £1. Ref.

ALPHA-NUMERIC KEYBOARD - this keyboard has 73 keys with contactiess
vapacitance switches giving long trouble free life and no contact bounce.
The keys are arranged in two groups, the main area field is a QWERTY array
and on the right is 2 15 key number pad, board size is approx. 13* x 4” -
arand new but offered at only a fraction of its cost namely £3, plus £1 post.
Ref. 3P27.

TELEPHONE EXTENSIONS - it is now legal for you to undertake the wiring
of telephone extensions. For this we can supply 4 core telephone cable,
100m coil £3.50. Extension BT sockets £2.95. Packet of 50 plastic headed
staples £2. Dual adaptor for taking two appliances from one socket £3.95.
leads with BT plug for changing old phones 3 for £2.

WIRE BARGAIN — 500 metres 0.7mm solid copper tinned and p.v.c.
covered. Only £3 + £1 post. Ref. 3P31 - that’s well under 1p per metre,
and this wire is ideal for push on connections.

INTERRUPTED BEAM KIT — this kit enables you to make a switch that will
irigger when a steady beam of infra-red or ordinary light is broken. Main
somponents — relay photo transistor, resistors and caps ete. Circuit
diagram bus ng case. Price £2. Ref 2P15.

24 HOUR SWITCH - 16A changeover contacts, up to 6 on/offs per day.
Nicely cased, intended for wall mounting. Price £8. Ref. 8P6.

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

PIEZO ELECTRIC FAN an unusual fan, more like the one used by Madame
Butterfly, tran the conventional type, it does not rotate. The air movements
is caused b? two vibrating arms. It is American made, mains operated, very
economical and causes no intereference. So it 1s ideal for computer and
nstrument cooling. Price is only £1 each. Ref. BD605.

SPRING LOADED TEST PRODS — heavy duty, made by the famous Bulgin
company. Yery good quality. Price four for £1. Ret. BD597.

SOLAR POWERED NI-CAD CHARGER 4 NI-CAD batteries AA (HP7) charged
in eight hours or two in or:;?'3 4 hours. it is complete, boxed ready to use
unit. Price £6. Our Ret. 6P3.

50v 20A TRANSFORMER 'C’ Core construction so quite easy to adapt for
other outputs — tapped mains input, only £25. but very heavy so please add
£5. if not collecting. Order Ref. 25P4.

FREE POWER! Can be yours if you use our solar cells — sturdily made
modules with new syslem bubble magnifiers to concentrate the light and so
eliminate the need for actual sunshine — they work just as well in bright
light. Voltage input is .45 — you join in series 0 get desired voltage — and in
parallel for more amps. Module A gives 100mA. Price £1. Our Ref. BD631.
Module C 8ives 400mA. Price £2. Our ref 2P139. Module D gives 700mA.
Price £3. Qur Ref. 3P42.

SWITCH AC LOADS WITH YOUR COMPUTER. This is easy and reliable if
you use our solid state refay. This has no moving parts, has high input
resistance and acts as a noise barrier and provides 4kW isolation between
logic termiwals. The tum-on voltage is not critical, anything between 3 and
30V, inter.al resistance is about 1K ohm. AC loads up to 10A can be
switched. Price is £2 each. Ref. 2P183.

METAL PROJECT BOX. Ideal size for battery charger, power suppw efc;
sprayed gray, size 8” x 414" x 4" high, ends are louvered for ventilation
other sides are flat and undrilled. Order Ref. 2P191. Price £2

BIG SMOOTHING CAPACITOR. Spraque powertytic 39,000uF at 50V. £3.
Qur Ref. 3P41.

4-CORE FLEX CABLE. Cores separately insulated and grey PVC covered
overall. Each copper core sized 7/0.2mm. Ideal for long telephone runs or
simitar appiications even at mains voltage. 20 metres £2. Qur Ref. 2P196 or
100 metres, coll £8. Order Ref. 8P19.

TWIN GANG TUNING CAPACITOR. Each section is .0005uF with trimmers
and good length ain D?\_;ndleA Otd but unused and in very good condition.
£1 each. Cur Ref. BD630.

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

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

20v - 0 — 20v — Mains transformers 22 amp (100 watt) loading, tapped
primary. 200-245 upright mountings £4. Order Ref. 4P24.

BENCH ISOLATION TRANSFORMERS 500 watt — 230v in and out with
plenty of tappings to give exact volts. £12 + £3.

POWERFUL 12V MOTOR was intended for Sinclair Electric Car, rating
approx. % HP. Price £15 plus £2 post.

RE-CHARGEABLE NICADS 'D° SIZE these are tagged for easy jomning
together but tags can easily be removed, virtually unused, tested and gntd.
£2.00 each. Ref. 2P141, 6 for £10. Ref. 10P47.

FLIP-OVER DIGITAL CLDCK - Quite an eyecatcher, this is mains operated.
The figures flip-over per minute and per hour and give a larger than usual
visual display. Supplied complete with front and grzs&)ex panefs to glue
together to make s case. £2.00 each. Our Ref. 5.

QUICK FIX MAINS CONNECTOR - A must for your workshop. Saves Jx
putting on plugs as you just push the wires under the spring clips.
Automatically off when lid is up. Pnce £7.50. Our reference 7P5/1.

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

GPO TEST METER 12/Cl - 20,000 opv. 19 AC/CD ranges, including all the
usual ones and a very useful low chms range. itisin a real I%agher carrying

case and comes complete with leads. Price £7.00. Ref. 7P5.
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EAST CORNWALL COMPONENTS [a

CATALOGUE available - range of components greatly increased — over 136 pages fully illustrated. Price £1.00 per copy (free upon request with orders over £1 5). Credit Tickets (3),
Special Offer Sheets, Order Form and Pre-Paid Envelope. Order your copy now

DECEMBER SPECIAL OFFER Fraoresce LV AERIAL ACCESSORIES ] NEW REDUCED PRICES
uorescent
Co-Ax Cable 75 Ohm 100 Metre Reel £11.00 FOR TELEVISION SPARES
4-WAY EXTENSION SOCKET bl i o
ST T N ubes Co-Ax Mztal Plug LBl W REPLACEMENT € Co
—7 Attractive white fitting, ribbed perspex diffuser. On/off switch. Co-Ax Line Socket . 2p HR-D110E .00
° o a B a | 3ft cable. Transistorised circuitry. Keyhole fixing. 12V D.C. 8W Co-Ax Line Connector 12p.10p HR-D111EG .00
1 g 9 - HR'D120E 00
O 5 Tubes. Dimensions: 368 x 67 X 43 mm Co-Ax IrsLine Spiter oy HRD120EG 00
e am e ideal for Caravans, Boats, Vans etc. TVAideo:Computer Combiner 7042 a0 AKAI HR-D121E 00
—JQ‘_W_I 1+ 10+ 50+ TV Indoar Amglifier 7253 e o RDIZIEG 00
COMPLETE WITH 3 METRE CABLE, PRICE £5.99 £4.99 £4.50 npioves Sianall3Mues BE% | vPr7EG 18.00 X 1
. . . . HRDY25€ .00
13A PLUG, FUSE & NEON INDICATOR, Sacond ReAnelinac] 263 VESREG e NEC. ¢
R 12 VOLT RECHARGEABLE UNIT LLC eI D e ) B 3] 00  NB3EG 18.00
’ CB Interfecence Suppressor 9700 VSI0EG 00  NBIIEG 00
10 x D x Size Ni-Cads {4 Ah) Minimises CB interference on TV 55 .00 N-832 .00
gt . ! V33300EG 00 N-833EG 00
o encapsulated in a black plastic case. TV/PM Dipiexer 9006 VS3500E 00 PVC-2300 .00
X3 NN Fuse older. Gvas 12 volt output Separates UNF TV signals from FM radio sunas | VES300EQ S PVC2a0 00
= when charged. Ex-equipment. Fully £ & NATIONAL
only £4.50 N ) BLSs T 7% ] FERGUSON PANASONIC
guaranteed. Dimensions: 245 x 75 x NV2000 00
GYs0) 190 | 3voo .00 NV3000 00
“CLOSED-CIRCUIT” TELEVISION SYSTEM N 75mm. VALVES | G0 15 | % :
Sgmer kY . V33 .00
_ PRICE £150.00 £7.99 cacn R N L R v % N 2
Comprising: 1 X CAMERA 1 X MONITOR 1 X CAMERA BRACKET + P&P £1.85 + VAT 0F% 080 | KT8YGEC) 180 3va23 .00 NV430 70
M 0k 270 | peas 145 328 00 NV460 4.70
- CHARGING UNIT FOR THE ABOVE 12V UNIT oM71 1w | pee s | Ve 0 Nv730 4675
we — These chargers are suitable for the above battery packs {as advertised in the May DYBE/87 065 | PCI00 145 3v31 .00 NW% %
issue of “"WHAT VIDEQ™ — Page 6). The chargers are stated as we have moditied 0ve02 085 | PCCBS 085 3v3s .00 V! 18.00
them 10 a standard charger. Fult charge of the packs is obtained after 10-12 hours Cveso 255 | PCCBY 0.80 3v36 .00 Vi 18.00
{ hi} ch, Supplied complet ith lead and ch: Cvanis 245 | PCCIsY 090 3v3s 00 NV8610 1950
e Lo ovemig arging. Supplied complete with main lead and charging .| X
tead fitted with a 4 pin plug — E180F PCF80 0% | 3v39 .00 VEH0121 1800
. ; 16-pin plug version avaitable upon 3 EABC8D 0% | PCFE2 10 3292 -00 VEH0218 2010
Hlustrations not ta scale. For guidance only - actual items supplied may ,eqp,:esr:)_ g\nhoulgh Q,A.';u.pmgl:.t these EAF42 155 | PCFa4 080 HITACH! SANYO
vary trom those itlustrated chargers are fully tested and EBS1 135 | PCFBS 130 Vi 19.55 VTC3000P 2310
g : e s | [35EE 88 yTiiEG 675 sHARp
mensions 335 X 260 X 150 mm .. 2 0 20 200 VT4 2625 VC200 2695
1 ¥
FM TRANSMITTER | 4-PIN £10 6-PIN'£10 + £185 P&P + VAT oo 5% | berao = | v R Ve B3
Very High Quality "MINI-BUG' - Ideal for ECCB3 120 | PCF801 10 | VT4000 2675 ¢ 2695
Baby Alarm etc.!! NI-CAD BATTERY CHARGER END NIPPERS ECCaa on | pcran 10 | VI4200 2675 VCa00 2695
A Ver?' good range is obtainabile - we have obtained Universai 1+ £4.50 each Economy ECC85 0.95 | PCF8D5 175 $75000 26.75 C! 2695
over 12 mile, but it does depend on conditions. PRICE 10+ E4.25 each Yellow jusul handies ECCB8 125 | PCF06 1% W 8% 223& VC9700 26.95
Y s 100+ £3.75 each Lengih &'/, Order Code ECCHEY 090 | PCFE08 160 i SONY
Simply remove cover - insert battery — and you're UL oL V19300 2550
T S0/24 ECFa 085 | PCLE2 165 | V13500 %520  Sl-case 28.00
ready to g NI-CAD BATTERIES Price: £100 Per 10: 30p ECF82 0ss | PoLs3 25 V9700 2580 SL-C5E 19.00
Reception can be obtained on any FM. Radio. €125 £1.20 ea/10 each ECFE3 195 | PCILB4 105 : SL-CBE 19.00
Frequency: 105-109 MHz FM AAA B - Jve SL-C6ES 19.00
AA 90 85 eall0 ECH3S 3m | PCLss 0%
Power: PP3 9V Battery (not included) & D sl el | cCi 145 | PCLaa 2% | HR2200E 1800 SHELTE e
Dimensions: 4.25" x 2.25" x 075" ) £250 £220 ear10 ECHB4 1% | PCLA0S 106 | HR2650E jo0  SLE1 28100
Order Code - SO/034 Price: £8.50 PP3 £4.10 £3.90 ea/10 Iﬁg}'DPROD Egg 2: ;;2[51030 ‘1= nRg%gg “Ig:gg SE%%%{);S 22%%
HR3G60E 18.00 ; i
SAFeBLOC S 0 pon o e o i | Hoacres by | £ s [ m o uRe B Schy B8
FOR QUICKLY AND SAFELY . ihe logic state of sach gate of TIL C Mo, ste High syengih plastic [l o0 || 9| Hersoeo 1800 TOSHIBA 500
devices Logic state displayed in hght and Sound, ; £ i Y 1
TESTING EQUIPMENT ON HELPING £3 Pulsa enlargement capabilty allows putse detection | ;1AL ’“;ﬁ»&lﬁ'l'g': EFIR 035 | PLsn4 15 | HR7610MS 1800 V33 28.00
MAINS VOLTAGE, SIMPLY HANDS .99 A B O iads —reddback | Erigg 105 | PLso 275 | HR7650EG 1800 5470 2550
SIS S S e LWt | B S| 3 EEE MR B BB
X b manual. ¥ HRDI10EG  18.00 % 18.00
5 = €036 230 | PY8is0 115 8 -
Working voltage. 4-16vdc ﬁ EL8) 700 | PYa2 130
TRANSISTORS + DIODES Type Price (6) | Threshoids HI - 0% Vec. 10 - 3% Ve IW WIREWOUND | [ T3l R, = PINCH ROLLERS
- MJ3000 1.80 Input impedance. 1 Mohm 1
o Price Type Price (€) | Myao0y o Max. input frequency: Z0MHz POTS f1%6 6% | praot 08 | AKAL 710077EG/IEG/2EG/10EG/SEG/I300/9500/
i i30] [Bb223 064 | mieaay 070 [ Order Code ~ TEST/LOGIC - 00K 1+ o150 | ELS09 750 | UABLED oz l[1197005800 285
g fEmE B 38 mehs . BE ) g mla 3| S sroavesis
A1E 3 | BF115 032 | Mpg112 2SR SOLDER. 60% TIN aG® ALLOY EM4 10 | uBCal 15| HITACHL VT3000/11EG/14/3334/4000/4200/5000/
Ac142K 3g (BF125 o5 MPsesal 40 220 Non-cortosive Mul core Solder 500 Fiocl 1438 each 10Reeis 375 anch | EME7 sl {lucas 9% | 700058000/9300/95009700 288
o 42 | Br157 46 | MPSASS X" SOLDERING SECTION £YBS/B 088 | UCHR2 s | S o 26 3300/3330/3100141007
ACTIEK 32 [BF167 RO liMEsHe 63 | Soldenng Station complete with 20w £ves 080 | UCHs! 2% 6007 285
Acian 43 | BF180 27 [ MPSUS6 40 | RSIOW lon e ) s Ater 1o iron o | S veLs '® | NEc Neaom3NBINESRPVC2300PVC 200
ACH ‘38 | BF182 32 | MPSUG0 48 ron kit/complete with siand, ntex iron 345
BF18: 32 | MRS510 .55 1m lead & plug attached 820 Antex 25W tron 5.80 5
a2 50 BFee 12 | MR&15 78 | €517 tion K 19 Anex slements EF" I BOOKS NAT. PAN. NV2000/3000/332/333/370/430/460/
60 | BF224 20 | MR8S4 85 €15 hron Kt 830 Antex bis 115 7000/7200/3400/8600/8610 285
AD161/162 60 OATA VOLUME 1~ Trans. data & drawings
AF114 88 | BF240 15 | MRFa75 25 XS25 W Iron kt/complete with steel Antex stands 2 A-BUY £999 SANYO VTC3000P 345
AF115 10 B;g? -gg 2 A;? -;3 & plug attached 1.00 Soidersucker 299 DATA VOLIME 2 - as above C-Z 0075 SHARP,  V(200/300/3300/387/60000/9300/9500/
QF %g gg BF373 22 | OAB 2 CS 18W, as above 10.9 Spare nozzies for Soidersucker 0.60 DATA VOUISME 3 - 2N 2N6735 £029 9700 285
AF13 50 | BE337 33 | 0Ad % ORVX PORTASOL GAS SOLDERING IRON o - [0 | SONY. S CAUS/ETFIF3I3000202430 345
PAAEEL 28 | BE33T 27 | OASS 20 | PRICE £16.00 each. SPARE TIPS —1,24,3.2, 48mm £4.00 each | DRI JOLOMER flos | TOSHIBA. 5470556557 345
AS717 00 | BF450 30 | O .06 OI0DES VERUME 2 1065
AUTI0 90 | BFRBY .32 | 0A202 1 Both Volumes e | VIAMPO1 s
AY102 3 | Brhgo %10 7 Goldklens Degreasing Asro Duster 155 | 1c tos s
50 93 ' ' aich i opd c RN VIDEO BELT KiTS |
SA08 12 | BEYS0 32 | 0C139 3 Switch Cleaner Lubri 118 Rapid Firg Extinguisner 345 | G TIL i VIDEQ BELT KITS
8A121 .40 | BEYSY 32 | ORP12 95 Supa Freeze-it 146 Silicone Grease Tube 18 €. LIN VOLUME 2 e | AKal 215
B1058 32 | BEYS0S 38 | Ba50e8 49 | Foam Cieanser 126 Siicone Grease Spray 148 Both volirmes M0 | wrach T
108 BR101 76 | R2 7 Vigeo/ ape Head Cleaner 114 Heal Sink Compound 120 | pyaitrei™es £1045 Ac iy %
C11 BRI03 .60 | TiCa 7 astic-Seal - olda-Mop TRANSISTGRS A to Z 5% | JVC/FERG IV00r3Y22 220
BAY. 80 | TIF29 3 Aero-Klene 116 Light guage 0.08mm 0.80 !
1 34 | BRYES 42 | TIP30A 35 | AniSwolc Sprayelist 120 Standatd gauge)2mm 075 | ANSISTCRS vaw & || s, 2R 1
C1d 6 | 8520 2| Teng 34 Excel Potish 124 industrial reel 1.2mm 29 | fyllrange ol BABANI Books on TVRADIGAERALS. | e S o
Clasc B8v8n 32 | TiFsa 75 RESISTORS — CARBON FILM 5% tc. 0. 3360 5
C 15 .14 | BT100A/02 .68 | TIP348 .00 V4W 1RO to 10M (E12 Range) 2p each. 15p/10. 75p/100 INTRODUCTION TO SATELLITE T v 59 7700 0.56
C16 .30 | BT101/300 73 | TIP368 40 12W 2R2 10 10M (E24 Range) 2p each. 15p/10. 75p/100 112 pages - Suits Beginners and Professionals 7650 0.68
C 170/A/B/C . T101/500 i3 Egle 2 W 10R to 2M2 (E12 Rangei 5p each. 40p/10. 300/100 | alke
23l g - T15V/650R 30 | TiP42C 25 2W 10R 10 2M2 (E6 Range) 8p each. 60p/10. 5.00/100 Send for further information and list. NAT. PAN :g?agg :'?2
C183L1ALB R £ :;Hg =@l RESISTOR KIT5 _ each value individually packed - NV2000 144
L 28 | TiSps 4 AW pack 10 each valus E12 — TOR to TM 610 pieces 450 MAINS SWITCHE! NV3000 150
] ) UY69A '90 | TV20 3 VAW pack 5 each value E12 - 10R to 1M 305 piaces 235 || e DecouGED o NV7000 M
APt | A T e WU - N T ¥ Wik
T2L1AA : pacl each value - 0 piece: 5 “
C213LLALB 10 | BY103 50 | ZTX300 ; 12w pack § each vatue E12 — 2R2 to 2M2 365 pieces 4.70 PBS030 Ramk Remote 1x SANYO VTC5000 0.45
C23 Y122 60 | INd003 . 12W back Popular — 2R2 10 10M 1000 pieces 9550 | PBIO3 Philips G8 Plastc S VBS9000 125
G236 97 | Brize o 'N%§ . W pack 5 each value E12 - 2R2 10 M 353 pieces 13.75 PHILIPS KT (Remote) 150 VTC9300 248
C30. 38 | B¥1 i 4004 i 2W pack 5 each value E6 — 10R to 2M2 317 pieces nr PB3020 PHIIPS KT3 Non Text E3
e 25 ‘J%%é 32 | INdogs . 5031 PHILIPS G11 Remote 1% SHARP SHARP 5 162
€32 30 . . ADDITIONAL KITS 5 SHARP 11 305
Ciz7 6 | Y1 | B 02 | DISC CERAMIC 50v 125 pieces £350 | ZLTTOVOS 2 VC6300 210
328 s | BY187 65 | IN4148 ZENER DIODES 5ea 55 pieces £350 | P VCT300 172
€338 0 | BY189 .75 | IN ELECTROLYTICS R 100 pieces  £1.25 HORN TX9 OOE2 156001 B VCa300 Y10
C350A 4 | BY198 .64 | 1N5401 ? FUSES Q/BLOW 20mm 80 pioces £3.75 :
351 6 | BY199 .72 | 1INB402 .0 FUSES T/DELAY 20mm 80 pieces  £7.50 TRIPLERS SONY SLCs7 1.64
(a7 08 | BY206 .21 | 1N5403 . PRE-SET POTS-H 120 pieces £675 | IGLALEY SL-C8000 258
CoaaA) 8 | 821400 20 1NA0 ! PRE-SET POTS-V 120 pieces €674 | TRipLER Unwersal a3 SLCo 555
550 )8 | BYZ38 .65 | IN5406 . PHILIPS K73 875 TOSHIBA V7540 185
3C556A 0 [ Byxio 28 Jiinoi0s i QUICK BLOW — 50mA, 100. 125, 160, 200, 250, 315, 400, 500. 630, 800, | 3AX 196/17 + Pos Focus s
o 51| Byxzaio0 iSaIpNS0e » 1A, 125,15, 1.6, 2, 25, 3.15, 4. 6, 6.3 45p/10 \DLERS
21 20 | avxesane 26 | IN3053 TIME DELAY - 50mA, 60, 80, 100, 125, 160, 200, 250, 315, 400, 500, 630, REMOTE CONTRO
5129 X7 28 | 2N3055 . 800, 1A, 1.25, 16, 2, 2.5, 3.15, 4,5, 6.3, 10 90p/10 SHARP NIDL 0005 GEZZ 145
D130y el aoovr oy |33 o 1 DOMESTIC MAINS FUSES [t [ 1500 | SHARP NIDL 0006 GE7Z 158
& ' y PHILIPS KT¥30 Non Text 1500 | MITACHI 6886971 150
A gl
pog R oo 13N Fraasans - = 100 | THoRn T8 TXa0 W Lc U5 | FASHER IDLER 143-0-4204.00400 295
BD137 £5024 30 | 2Na427 81 17/ QUICK FUSES THORN T7202432/%/38 1500 | ASHER GEAR  IDLER  143-0-4204-
BD138 . GET872 .60 | 2N5415 S00mA, 1A 1254, 2A, 12A 50p/10 THORN T731 7738 1500 00900 450
b0 afICETEsT BN SANYO REEL DRVE PULLEY VTC 6150
BD145 & |9z 10 | 28C1413A 7 BT APPROVED EQUIPMENT MOTORE 143-0-662T-01201 485
BD 50 p20021 453 ggg:%g .a mas:ev énc:e‘t ‘l?u:m ] g_-%) \Ewnensu}n lleaﬂ 5 My 22;: - FERG/JVC  TAKE UP IDLER PUS1402A 130
BD183 .70 300 . X laster Socket {Surtace) inng Tool e N, 25
80225 a0 | ME0aE2 26 [28¢1987 95 | Secondary Socket (Flushi  £190  Plug - 431A zp | el Moor SANYO VIC 5150 4520v-10500 60 | THORN/JVC  PU4a967B 22
80235 28 | ME4107 .28 | 25C1969 80 Secondary Socket {Surfacel  £1.70  Simtel Phone mE Reel Motor SHARP VCS300:S800 RMOTV 1008 GEZZ1925| PANASONIC  VXP 0344 75
B8O -30 [ ME4102 28 | 40409 20 B.T. Cable iper metre) 150 Viscount Phone 2504 Capstan Mot - FERG/JVC 3V35 PUSSITIVM 2625 PANASONIC  VXP 0521 185
BD237 38 | MES0O3 .34 | 40595 25 R e £ Conversion Kit & Audio Motor Recorder 12V €W 34mm 315
B8D410 50 [ MJ2995 50 | 40673 B | LneJack Cordwith Puig  £125  Wiring Diag €630 | Audo Motor 9V CW Mmm 315 | VIAMP 0.45

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

dd 85 /packing (unl herwi ified) Il order
EAST CORNWALL COMPONENTS B e A e e

cheque/cash/postal orcer or send/telephone your Access or Visa

WEM number. Official orders from schools, universities, colleges etc most

SHROPSH'RE SY4 BT T 7eL: 0939 32689 welcome. (Do not forgat to send tor our catalogue — only £1.00

K ) . " TELEX: 35565 per copy). Delivery by return on ex-stock items. All prices subject to
change without notice. RETAIL shop open Mon-Fri 9.00-5.00. Sat 9-12.00.
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Broadcasting Revolution?

Publication of the government’s white paper on the future of broadcasting in the UK is
due in mid-November, a week or so after this is being written. Perhaps one should have
waited for the full paper to become available before taking up the sugject. The contents
of the white paper have already been widely leaked however. In fact it would appear
that after virtually each of the Cabinet Committee’s meetings on the subject in recent
weeks the results were made known. This culminated in a detailed briefing on the
contents of the white paper given to the political correspondents of the national dailys
on October 27th. The result of that was banner headlines in some newspapers to the
effect that the BBC would be moving to “pay TV" funding.

This business of government by leak is increasingly becoming the practice in many
countries. One can't help feeling that the aim is to get the fuss over before actual
proposals become officially known, by which time the public will have probably lost
interest or become totally confused so that unpopular measures can be slipped through
without too much notice. ,

Be that as it may, the government’s proposals taken as a whole do not appear to be
excessively dramatic, though the Home Secretary Douglas Hurd has promised that they
will be ““controversial”. The BBC and Channel 4 are, for the time being anyway, to be
left much as they are. The BBC is to be encouraged to adopt financing methods other
than the licence fee, the options to include subscription TV and sponsorship. The BBC is
of course safeguarded to some extent by the fact that its Royal Charter does not come
up for renewal until 1996. Channel 4 is also likely to remain substantially as at present,
though there are suggestions of privatisation and the way in which its advertising time is
sold will probably change. The terrestrial Channel 5 is to come into being, probably in
the mid-1990s — that was always likely once its technical feasibility had been established —
and local TV via microwave disiribution is likely to be encouraged.

The main changes will be in the ITV field, where the talk is of ““deregulation™. This
will inciude the end of the IBA, its residual functions being taken over by a new
commercial TV authority which will also be responsible for satellite and cable TV etc.
Renewal of the ITV franchises (from January Ist 1993) will be for an eight-year period,
as at present, but will be by competitive tendering after an initial assessment of
programme plans. It will be possible to buy and sell the ITV companies, whose long-
term ownership will thus become an unknown factor. The public service obligations of
ITV are to be removed, though extensive obligations will remain — in terms of the
quality and variety of programmung and the provision of national and international news.
It’s not clear how these obligations are to be monitored and enforced once the IBA has
gone — the aim seems to be to apply a lighter control than at present, via the new
commercial TV authority.

Quite why it’s thought desirable to alter the present ITV system is difficult to fathom.
The service it provides is popular, and the system works well — proved by the passage of
time. It seems that the main opposition to the present system comes from the advertising
industry, which thinks that it has to pay too much. It’s hard to see why much attention
should be paid to the feclings of the advertising agencies, especially as the new services,
some imminent, will provide plenty of competition and additional opportunities for
advertising.

Mr. Hurd claims that the aim of the white paper proposals will be to offer greater
choice and more competition while quality is maintained. To do so he has only to leave
things as they are and see what the competition from Sky Television and the other Astra
channels, the BSB’s DBS services and the new Channel’5 brings about. It is in particular
puzzling why the IBA, which has been eminently successful in carrying out a tricky task,
should tl?)e unceremoniously dumped in the way proposed. Maybe the view is that its job
will no longer be necessary in the era of satellite TV and the other new services. But
since some control is envisaged. the logic of abandaning a proved organisation is curious
to say the least.

The government seems at any rate to have moved from carlier views that broadcasting
should be treated rather like the provision of newspapers — left to the marketplace to
provide what the public will pay for. At the other extreme you could argue that TV is
now part of our national heritage, like say the National Gallery, the Royal Opera House
and Westminster Abbey. The public doesn’t visit these daily and they are not paid for in
a commercial sense, but no one disputes that we wculd be worse off without them. Even
those of us who don’t watch the stuff have an interest in televisions well being. It is
rather difficult to decide on the appropriate way of looking at our present broadcasting
arrangements, between this view on the one hand and considering them to be akin to
newspaper publishing on the other - but the fact is that broadcasting arrangements that
have established their ability and worth have a right to be defended against those who
can’t see further than payment for services rendered. The Financial Times recently ran
an extremely interesting series on broadcasting in various comparable countries. As on
O many previous occasions, the conclusion drawn is that the UK’s system works well
and provides superior programming. It's early days yet, since the aim of the white paper
appears to be to present proposals and options and open up debate, but the radical case
has certainly not been made to date. The problem could simply be that the government
feels it has to be seen to be daing something. That, in any context, is all too often the
road to disaster.
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Understanding Negative Feedback

During a long career spent teaching the fundamentals of
electronics I've found that a subject which repeatedly
causes difficulty is negative feedback. One of the reasons
for this is the use of misleading terminology. For example,
it’s excusable to think that voltage feedback is feedback of
a signal in the form of a voltage, to a valve or fe.t.
perhaps. Similarly you might think that current feedback
is feedback of a current, say to a bipolar transistor. Both
are wrong. The terms ‘voltage’ and ‘current’ in voltage
and current feedback refer to the way in which the
feedback signal is derived, and have nothing to do with
the nature of the feedback signal itself. In fact a voltage
feedback signal may well be a current while a current
feedback signal can equally be a voltage. Fortunately the
terms voltage and current feedback are being abandoned
in favour of the less confusing alternatives mentioned
later.

Another source of confusion lies in the type of feedback
provided by an unbypassed emitter resistor. This is some-
times described as voltage feedback and at other times as
current feedback. As we shall see, both can be correct.
But in at least one recent edition of a highly-respected
textbook the type of feedback is wrongly described. The
aim of this article then is to clarify a subject over which
even the experts can be wrong.

Basic Features of Negative Feedback

Negative feedback is essentially a process in which a
signal derived from one point in an amplifying chain is
reintroduced at an earlier point in opposite polarity to the
input signal at that point. This naturally reduces the
amplifier’s gain. The apparent disadvantage of this is
outweighed by fact that negative feedback improves the
linearity and frequency response of the circuitry embraced
by the feedback loop. Thus distortion is reduced, and in
addition the use of negative feedback can give the input
and output points the values of input and output resis-
tance required. But perhaps the most useful feature of
negative feedback is that, if applied in sufficient degree, it
makes the gain, frequency response and terminating resis-
tances independent of the characteristics of the active
devices used within the feedback loop. These characteris-
tics are then determined solely by the constants of the
feedback loop. This is of course a great advantage with
mass-produced equipment.

The precise effect of negative feedback on the input and
output resistance depends on the way in which the
feedback signal is taken from the amplifier and is then
reintroduced into it. In general there are two ways in
which this can be done. Let’s deal with the derivation of
feedback first.

Derivation of a Feedback Signal

Feedback can be taken from a potential divider con-
nected across the output terminals as shown in Fig. 1(a).
If you want to return the whole of the output signal as
feedback there is no need for a divider and the feedback
signal can be taken directly from the output terminals as
shown in Fig. 1(b). In both cases the feedback signal is
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directly proportional to the output voltage. This is com-
monly referred to as voltage negative feedback: a better
term is parallel-derived or shunt-derived feedback, since
the feedback signal is taken from across the output load
itself or from components connected in parallel with the
load. Negative feedback derived in this way reduces the
effective output resistance of the amplifier, tending to
make the output voltage independent of changes in the
load resistance.

The second way in which a feedback signal can be taken
from an amplifier is to take it from across a resistor (or
other component) that’s connected in series with the
output load, as shown in Fig. 2(a). To minimise loss of
output signal, the value of the series component is made
small compared with the output load. It’'s often not
necessary to introduce a series component specifically for
feedback: as shown in Fig. 2(b), the emitter resistor of a
transistor amplifying stage can be used as a feedback
resistor without affecting any other function, such as
biasing or current stabilising, performed by the resistor.
The emitter resistor has to be without decoupling of
course. In this case the negative feedback is directly
proportional 1o the current in the output load. For this
reason the term current feedback came into use: a better
term is series-derived feedback. This time the feedback
has the effect of increasing the amplifier’s output resis-
tance, tending to make the output current independent of
changes in the load resistance.

Since shunt-derived feedback decreases the amplifier’s

- -
Output Output
resistance. wput resistance. Output
@ load @ load
L. ¢ L
Y —] B —
Feedback Feedback
signal signal
- |
[Dosg) {a) (b)

Fig. 1: Basic connections for shunt/parallel-derived feedback
(a) using a potential divider and (b) where the entire output
signal is returned as feedback. Parallel-derived feedback is
often misleadingly referred to as voltage feedback.

+
Output
toad
o
Output. Output
resistance load
@ Feedback Feedback
resistor resistor
- =
-— -—e
Feedback Feedback
sigral signal
-
(a) 1b)

Fig. 2: Basic connections for series-derived feedback, (a)
using a small resistor specifically added for the purpose and
(b) using an emitter resistor already present. Series-derived
feedback is often misleadingly referred to as current
feedback.
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Fig. 3: Basic connections for (a) shunt-injected feedback and
(b) series-infected feedback applied to a common-emitter
amplifier stage.

Output 1

Fig. 4: The emitter resistor
Re, being undecoupled, pro-
vides negative feedback -
but is it shunt- or series-de-
rived? See text.

Input
signal

- boE3y

output resistance while series-derived feedback increases
the output resistance, it follows that any desired value of
output resistance can be obtained by using a suitable
amount of one or the other type of feedback.

It's sometimes argued that the distinction between the
two types of feedback derivation is an artificial one — that
with series-derived feedback the series feedback resistor
and the load resistor form a potential divider across the
output terminals so that the method is essentially the same
as with shunt derivation. That there is a very significant
difference between them is however easily shown by
considering the cffect of varying the load resistance.
Suppose for example that the load is inductive, so that its
impedance increases as the frequency rises. The increased
impedance causes the current in the output circuit to fall:
the voltage across the output resistance will thus fall while
the voltage across the load will rise. A shunt-derived
feedback signal will therefore increase as frequency rises,
acting to minimise the rise in voltage across the load. But
a series-derived feedback signal will fall as frequency rises,
acting to emphasise the rise in voltage across the load.
Shunt-derived feedback tries to keep the output voltage
constant while scries-derived feedback aims to keep the
output current constant.

Injection of Feedback

In the same way the feedback signal can be injected in
parallel with or in series with the input signal. In Fig. 3(a)
the feedback and input signals are connected in parallel -
this is an example of parallel- or shunt-injected feedback.
Connection in this way has the effect of reducing the input
resistance of the amplifier, making the amplifier more
suitable for receiving input signals in the form of currents.

Alternatively. the two signals can be connected in
series. This series-injection method is usually put into
effect by applying the feedback signal to one of the
amplifier’s input terminals while the input signal is applied
to the other terminal. For example — see Fig. 3(b) — the
feedback signal could be injected at the emitter terminal
of a common-cmitter stage while the input signal is
applied to the base. With a bipolar transistor the collector
current is determined by the signal applied between the
base and the emitter. In the example being considered this
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consists of the input signal between the base and supply
negative and the feedback signal between supply negative
and the emitter, the two being connected in serics. Series
injection has the effect of increasing the cffective input
resistance of the amplifier, making it more suitable for
receiving input signals in the form of voltages.

The Concertina Phase Splitter

Let’s return to the point mentioned at the beginning of
this article, about the feedback provided by an
unbypassed cmitter resistor. Fig. 4 shows a transistor with
two output terminals, one at the collector and the other at
the emitter. The emitter resistor Re is without decoupling
and thus provides negative feedback which, as just de-
scribed. is series-injected with respect to the input, in-
creasing the input resistance of the stage. But is the
feedback provided by the emitter resistor series- or shunt-
derived? Is the emitter resistor in shunt with the output
load or in series with it?

It depends of course on where the output load is. If the
output is taken from the collector, the emitter resistor is in
series with the output load (which can be taken as Rc) and
the feedback is series-derived, increasing the output resis-
tance. If the emitter connection is used as the output
terminal however the feedback signal is generated across
the output load (Re). This is parallel-derived feedback,
which decreases the output resistance — in fact the stage is
an emitter-follower.

Does the type of feedback derivation matter? It could.
Suppose for instance that Rc and Re are equal-value
resistors and that the two output terminals are being used
to supply the drive for a push-pull output stage: in other

TV LINE OUTPUT TRANSFORMERS

PRICES INCLUDE VAT & CARRIAGE
TRANSISTOFS, IC's, ALSO STOCKED.

BAIRD: 8290, 8752, 8773, §180 ITT: VC200 to VC402 920

CVC1, CVC2 (FORGESTONE) 1150
RANK BUSH MURPHY CVCs, CVC7, CVC8, CVCY, CVC20 1035
AT74 with stick rectifier 978 | CVC25, CVC30, CVC32, CVC45 920

1200

AB16, T16, T18, Z712, ZN& 10.35 CVC800, 1100, 1150, CVC40 P.OA
T20, T22, T26, 2179, A823 11.50 CVC1200, 1204, 1210, 1215, 2600 P.0.A.
Z718 Basic unit 1350 | pyE; 169, 173, 569, 368 920
. CT200, CT200/1, CT213 10.35
DECCA: 1210, 1211, 1511 11.50 . g
1700, 2001, 2020, 2401, 2404 920 725-731, 735, 737, 141 9.78
€S1730, 1733, 1830, 1835 920 PHILIPS: 170, 210, 300 920
30, 70, 80, 90, 100, 120, 130 920 320 series 9.78
TX, T8, TX2, TX3 mono P.OA
FERGUSON, THORN: 159, 1591 920 G8 and G9 Series 920
1690, 1691. built in rect. 9.78 | KT2. KT3. series 920

1600, 1615, 1700, 1790 POA | CTXGI1.K30.K4. K40. split diode P.O.A.
3000, 3500, 8000, 8500, 8800 POA | K2, CF1, 24, 2B, 3A NC3 POA.
> L
9000, 9200, 3300 series 1200 | p\NATONE: 9909, 9860, 3488 P.O.A.
9500, 9600, 9650 series 12.00
DORIC MK3, Mk1 11.50
TX9, TX10,TX90, TX100 POA. | goNy Kv 1400, 1612, 2000 POA
MOVIESTAR 3781, 3787, 8180 12.00 A A -
U ' GRUNDIG: most models in stock
TX10 focus unit 1087 | NORDMENDE: 8290, 2206, Z306 P.0.A.
; SANYO: 5101, 5103, 7118, 7130 P.O.A.
RDELITY: FTViZmono 1035 | gyapp’ C1asi, C2051H, 1405 P.OA.
ZX2000 ZX3000 14", 16", 20 1643 | LRl O
X300 22" T ARI: CT4, CT5 2150
TANDBURG: 190, CTV2, CTV3  P.O.A.
G.E.C. 2047 to 3135 mono 920 TELEFUNKEN: most models in stock
1201, 1501H, 2114, 3133, 3135 920 | HITACHI: 1471, CPB260, 2501 P.OAA.
DUAL & SINGLE hybrid col. 1000 | SAISHO MATSUI POA.
SINGLE STD solid state 1200 Deﬁvery by return of post.
SINGLE STD split diode POA.

Tidman Mail Order Ltd.,
236 Sandycombe Road,

INDESIT: 24EGB, 12LGB, 12SGB  10.35

~ WINDINGS Richmond, Surrey TW9 2EQ.
"l;;hnlﬂE: TrnzgnnT\évznnglznGg e 6.80 Approx. 1 mile from Kew Bridge.
: T20, T22, T26, 633 .01
WALTHAM: W125 eht winding ~ 2.37 M':,',"F’,',' 3;21?% 12]2&
KORTING: hybrid winding 6.90 1.30-430 pm

THORN: 8000, 8500, 8800 eht 6.0 Sat 10 am to 12 noon.
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Fig. 5: Skeleton circuits illustrating shunt and series
methods of deriving and injecting feedback — (a) shows a
voltage amplifier, (b) a current amplifier, (c) a voltage-to-
current converter and (d) a current-to-voltage converter.

words suppose that Fig. 4 represents a concertina phase
splitter. We thus obtain equal-amplitude signals from the
two output terminals but one acts as a high-resistance
generator while the other is a low-resistance source.
Whether the effective output resistance is high or low can
be important if the phase splitter is required to operate at
high frequencies, for example in an oscilloscope or a video
circuit, where shunt capacitance can have an effect — if
both outputs are shunted by the same value of capaci-
tance, the high-resistance output will show progressively
increasing loss with respect to the other output as the
frequency rises.

The effects of the two types of feedback on the input
and output resistance are summarised in Table 1.

Choice of Feedback

Any form of negative feedback improves the linearity
and frequency response, thus reducing distortion. But
which of the two methods of deriving and injecting
feedback should we use? The choice depends primarily on
whether a high or low input or output resistance is
required.

If the amplifier is to be used to provide considerable
output power, for example to drive a loudspcaker, the
damping provided by a low output resistance is useful.
Thus shunt derivation is the obvious choice. If the am-
plifier is required to provide an output in the form of a
voltage that is to be transferred to the following stage or
equipment without loss, the amplifier’s output resistance
must be small compared with the input resistance to which
it is connected. Thus shunt-derived feedback is again
appropriate. If a current output is required, for this to be
transferred to the following equipment without loss the
output resistance must be large compared to the input

Table 1: Effect of feedback on input/output

resistances.
Type of Input Output
feedback resistance resistance
Series-derived - Increased
Shunt-derived - Decreased
Series-injected Increased -
Shunt-injected Decreased -
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resistance it drives. Series-derived feedback is thus called
for.

Similar arguments apply at the feedback injection point.
If the input signal is in the form of a voltage, the input
resistance must be large compared with the output resis-
tance of the signal source. So series injection should be
adopted. If the input signal is a current, the input
resistance should be small compared with the output
resistance of the current source and the obvious choice is
shunt injection.

An amplifier intended for use with voltage signals at its
input and output requires a high input resistance and a
low output resistance. This suggests the use of shunt-
derived and scries-injected feedback. Fig. 5(a) shows in
skeleton form a possible circuit for such an amplifier. An
amplifier for current waveforms at the input and output
calls for a low input resistance and a high output resis-
tance. This means series derivation and shunt injection,
Fig. 5(b) showing the basic form of a current amplifier.

Amplifiers are not always intended for use solely with
voltage signals or with current signals. There are occasions
where the input signal is in the form of a voltage and the
corresponding output signal is required to be in current
form. Clearly such an amplifier requires the input and
output resistances to be high, suggesting series derivation
and series injection — see Fig. 5(c). Alternatively we may
wish to accept a current input from which to develop a
corresponding voltage output. This time the input and
output resistances must be low and the feedback should
accordingly be shunt derived and injected — see Fig. 5(d).

As we saw earlier, the feedback injection in Fig. 5(c) is
in series since the base-emitter voltage consists of the
input and feedback voltages in series. It's interesting to
note that this circuit is the dual (see Television December
1987, pages 123-5) of the arrangement shown in Fig. 5(d),
where the base current consists of the parallel input and
feedback currents.

CORRECTIONS

A Tifax’'VM6101 Conversion (August 1988): For correct
operation of the keypad-decoder interface circuit the
strobe input pin 7 of the 74151 data selector/multiplexer
chip must be earthed. The video input to the VM6101/
6103 module should be taken from pin 6 of plug A in the
Manor Supplies unit, with pin 7 of this plug left connected
to the output from the i.f. strip. The blanking input from
the VM6101 module is connected to pin 9 of plug A, pin 5
is the chassis connection and there are no external connec-
tions to pins 1, 2, 3, 4 and 8.

The Tatung/Decca 120/130 Chassis (October 1988): It
should have been made clear that for VCR compatability
with the 130 series chassis channels 6, 16 or 26 should be
used.

Test Report, Hameg HM205 Oscilloscope (October 1988):
Under the heading Digital Storage ‘“‘waveforms can be
held in this way even when the scope is switched off”
should have read “when the storage is switched off™, i.e.
when switching from store to the analogue mode. Note
that the specification for the digital mode applies to the
HM205-2 (the HM205 has a maximum sampling rate of
100kHz).

Letters (November 1988): In Nick Beer’s letter (page 38)
the comment on checking the chopper drive waveform in
the Decca 70/90 series chassis should have said measure

- “from TP605 with respect to TP604 with the 1A fuse

lifted”, not “with the fuse fitted”.
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EX-RENTAL VIDEO & TV WHOLESALERS

BI-TECH BI-TECH BI-TECH
THE VERY BEST THE VERY BEST THE VERY BEST
STOCK PRICES SERVICE
LONDON DEPOT . GLASGOW DEPOT
CONTACT NEIL PATEL ﬁ ITS A FACT ] CONTACT JACK SWAN
SALES DIRECTOR \ YOU DO A SALES DIRECTOR
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VIDEO HEADS AT UNBEATABLE PRICES

FERGUSON/JVC/AKAI UNIVERSAL 3HSSV £16 00
FERGUSON 3v32 JVC HR7655 40.99

FERGUSON 3V42/44/45/46/47/50 $2250
FERGUSON 3v48 JVC HRDS65 . £40199
SONY REPLACEMENT HEADS
SONY UNIVERSAL 1 PIN C5/CE/C7 AND 2 PIN/SLBOBO ETC £16.50
SONY SLF-1/C20/C30/F30/CAY/SLT2OME SLTIOME. oo £24.50
SONY SLC-8/C9/60/80/SLT50/SLF60/SL200 £36.00
pANASON.c'Z‘v"s?‘o‘ﬁﬁ‘s?o"'v‘foo”pﬂ.'u"rE5‘?%(')' SHSSN £16.00 100 p
N B4 . . £24,

PANASONGNVITZNV0SHEAD | oo ) E:n.oo = U,aSS'Ve Infra-Red

ASONIC NV230/NV250/NVI60/NV270/NV-G/10/11 . £34550
PANASONIC NVA30/NV460. . e2700 CONTROL UNITS trasonic
PANASONIC NV366 4 HEAD . A £40.00 W infra- Red B
PANASONIC NV730 4HEAD . £42.00 @ Automatic @ Modular eam
PANASONIC NV180 PORTABLE 4 HEAD £44.00 u
HITACHI VT6500, VT7000, VT8000, V8500, VT8700 £21.00  Lighting B Timer
HITAGHIVT11, VT14, VT33, VT34, VT330,VT340. L E2100
HITAGHI VT4000,VT5000 . oo . £21.00 T - bad
TOSHIBA V600, . ...£25.00 ontacts ressure Pads
SHARP VC8300, VC9500, VCI800, VCS700, VCIB0O ETC . £20.00 &
AMSTRAD VCR4500, 4600, 5200, 9000 .£21.00 B Security Lighting HOMES &
AMSTRAD VCR7000 52200
SAISHO V605,705, 505,505, 100 £2200 M Cable Etc_Etc_| FACTORIES
FISHER UNIVERSAL FVHD720, 520, 530 ETC .£22.00

VIDEO MOTORS

CAPSTANMOTOR JVC/FERG PUSS371V .£19550
CAPSTAN MOTOR JVC/FERG 3v22 PU45979 '£19550
CAPSTAN MOTOR SONYC6 A675-113-1A ... €5.75
DRUMMOTOR JVC/FERG PU46414P ) €975
REELMOTOR JVC/FERG 3V29/30 PUS 1381V . £22550 CPU 9000 SELF-CONTAINED ALARM
REEL MOTOR SHARP RMOTV-1008-GEZZ B £15.00 SYSTEM Immediate Security Without Installation
REERMOTORSANNGMIC 000150 e LAY For homes storerooms, clubhouses, caravans etc...

ALL ABOVE HEADS ARE BRANO NEW AND OF JAPANESE ORIGIN
WE ALSO STOCK BELT KITS, PWHEELS, MOTORS, IDLERS, PULLEYS, LAMPS, ETC.
RING NOW FOR OUR STOCK LIST. F.0.C.

B Detects intruders up to 3Cft B Penetrating 103db
Siren with auto reset. l Compact size only

ALL EX-STOCK ITEMS DESPATCHED SAME DAY. NO MINIMUM ORDER VALUE. 203x180x78mm. M Easily extended for coverage of
ADD £1.00 P&P PLUS V.A.T. TO ALL PRICES. additional rooms or large ar=zas. B Operates from
ORDERS BY ACCESS AND VISA ACCEPTED. 240V ac and 12V dc. Priced £67.72 +VAT
ASK FOR OUR SPECIAL i .S’ v 5’ * /o
N Q1 VIDEO HEADS PRICE-LIST i The Securit ySpecialist

EXPORT & OVERSEAS ENQUIRIES WELCOME.

OMEGA ELECTRONICS

RiSCOMP LIMITED

Cept. TV12, 51 Poppy Road, Callers by Appointment
AL BSDEN, LONDON NW10 4TD O E Prnces Risborough, Bucks. e J2uTs Mo
) HP17 9DB
Tel: 01-965 5748 O T
: &b (08444)6326 Jsi,
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SPECIAL OFFER THIS MONTH

UNIVERSAL TRIPLER. NEW TYPE.. 90% 12" Tubes £10.00 Black & White
VIDEOQ LEADS &)p G11 6 touch unit with cable form & sockets £13.00
AMSTRAD Line O.P. Transi with Diode £1.00 Send for list of video spare heads £15.00 to £40.00
BU20SA teerere 75p or 20 for £10 THORN PANELS
VIDEO LAMPS, Long Lead Thorn Panel with SAAS012 IC £2.00
HITACHI & GEC FRAME, Thick Film £6.00 5157753 509/12 515/357 S64/03 508161 S15/353 S15/173 515357 £3.50
FIDELITY SPLIT DIODEE FCC2215AE....£20 FCC2015BE....£10 FCCZZ]SBE..’.s.ilo TX9 - TX10 - TX100
K30 FRONT PANEL TEL-TEX TYP! .
NEW G11 LINEOPPANEL........... £9.00 NEW G11 FRAME PANEL WITHTDA 2600.....£7.00 | TEXTDECODER TX10 .00
PHILIPS YEARS AHEAD TEXT DECODER VM610172 TRX £10.00
THE CREDIT CARD CALCULATOR Solar Powered £3.75 PANELS VM610372 TRX £6.00
NEW PHILIPS SBC 1833 Solar & Battery Powered Calculator £8.00 5
THORN PANFL TX9 REC & REMOTE PANELS with Mains Trans £5.00 PHILIPS VIDEO TAPE
TX10 REC & REMOTE PANELS with Mains Trans £5.00 NEW TYPE VHS 180  £.50
TX100 FRONT PANEL £5.00 Stereo headphones SBC3160's £12.00
TX10 TUBE BASE ON PANEL £3.00 Phi Travelling alarm clock calculator £1.5
TX9IF. £2.00 Philips Travel Printer calculator SBC 1888 £26.00
THORN PANEL No. 515-353, 548.02, 564.01, 509/102, 515/173, 508/161 . ... £5,00
THORN TX STEREO SOUND O.P. PANEL (1.C. TAT227P)...... £1.00 DC and AC and Resistance Pocket 30t GO RANGE 2o
THORN VIDEO AERIAL AMP 01 M4-597-001 £6.00 an e atance]Pocke "ips
GlI LOPTS £3.00 | LINE TRANSFORMER Philips TX 12" and 14" Portable £12.00
PHILIPS DESK TYPE Dual Power Calculator SBC1704 £7.00 | WANDER PHONES Key Pad and Hand Set. No Case. £1.00
TV AERIAL AMPS 1 way £9; 2 way £11; 3 way £15; 4 way £40; 6 way £50; 4 way 6dB each £30
K4 FOCUS POT £1.0 I'VIDEQ HEAD 3HSS made in UK JVC
FOCUS POT HDK TPA606 £2.00 | SCIENTIFIC CALCULATOR SBC1704 Philips. In case £7.00
KT3 Triplers £6.00 | THORN 8500 LOPT £2.00
RECEIVER K3 Tex Front Panels with [.C.5 (SAAM27P/SA B301 YHO444328) £5.00 | NEW GEC 2110 LOPT £2.00
G8 100K Pots on Panel & Lead for 6 Push Button Unit £2.00
K30 Mains Switch remote gr.00 | DXTUNER VHF-UHF SEND FOR DATA £
K35 Mains Switch remote 75 P
K35 Aerial Socket and Plug in Lead to Tuner £1.%0 | GEC 20AX POWER SUPPLY Mark 2 £10.00
KT3-K30 Slider Pots 4.7ku 20p each [ TH RN 9000 4.7m 00V wp
LARGE Foacs Pots. Fits Pye. GEC, ITT. Decca 75p | 12 VOLT BATERY PACK Nicad A.A. £5.00
G8 Power Supply Panel g.w G8 TUNER V/CAP on Panel £3.50
EX DECCA 80100 Decoder .00 .
EX DECCA 80-100 Frame g5.0p | G8 SPEAKER T5p
THORN 8000-8500-8800 Decoder £6.00 | 9,000 SPEAKER £1.00
GLASS BEADS Diodes 200v/1.2A 50 for £1.00 | THORN 9000 Sound OP Panel £30p
GIt Tip Switch £20,00 | ONE 1.C K35 Decoder £7.00
G IF Panel £8.00 | K3g [F/K35 IF £2.00
GI1 Decoder Panel £8.00
TVC HEADS 3185 20 | THORN Lopt 8500-8800 £4.00
g;lpConderl;ser I470/250V 1T gg TX9 THORN Tuner Panel with ICS Pots & mains trans. £3.00
ower Pane sy .
©8 Tramsductor £1.25 | THORN CHASSIS 1600-1700 Series Mono £10.00
G8 Push Button Unit £2.00 | THORN 1600 Rec- & Anode Cap 50p
G8 Con/Panel New Back Type 409 T 13.K30 Slider Pots 4.7k £1.00 for 10
KT4KT3-K3 Handset Replacement i . £12.00 | K35 20 Turn Pots each
H“Trj: METER 20,000 Fuse Diode Protector Logic Test Facility ::g: HITACHI & GEC 20k Pots and 109K and 69K Philips 20 for £1.00
- — 100K POT & 20K vicap type with band switch
9000 SEREES Decoder 01 929 014 080 Thom £5.00 [Ty 130 Speaker
LATEST VIDEO K30 Push Button Switch 6 Way £1.00
Etérnljlcsl Philips. GEC. Pye and Hitachi. Front panel with memory chip and push button an‘dba)lsN::rai K35 Sound O/P Panel Plug in and KT3 sound olp £3.00
RO = s o K35 12 way Push Button Unit £1.50
20A EC LOPT Panel with Split Di it Di
ANl roae e 75p | K35 L.O-P.T. Split Diode £6.00
RANK 718 Foucs Pot £1.00 | RANK T20 Front Panel £6.00
16" LOPT Split Diode 2433481 £6.00 | GB 6 Button Unit. New Type £2.00
Ex Panel Split Diodes 2432871/2432981 15 | 6 off LED DISPLAYS, Mixed £1,00
Split Diode 2433752 £ | HAND SET TESTER, Infra Red £3.00
T70; T Rank wil P iode £2,00 |- O=m2m St X, AlE .
3A LOPI'. mnsf‘nrmer ank with Focus Pots and D AERIAL SPLITTER with filter £1.00
HITACHI Mains Switch 3% | UNI DIRECTIONAL Dynamic Microphone £2.00
HITACHI AE Socket 30p | 20 TURN POTS with Band Switch 1
‘1 CONDENSER Axail Leads 450 A/C 1200 DIC 15p | PUSH BUTTON Mains Switch with Screw Holes Fixing 4 for £1
MAINS TRANSFORMER 240v in/20v/8v £1.00 | PYE 731 Line Trans S
GREEN FLAT, NEC. LED" each 100 for £2 | PYE 731 New Power Supply £4.00

2 3 = | 800v DIODES at 3 amps. Glass Beads 6p each, 20 for £1.00
ISVOISV | Amp Print Type £1 .

" | KT3 Line Output Transformer .
12+12V 2.8VA Print 11 75 I3 Line 0:;"' Tm"“‘l’m.'eh' TR s gm
8+8V | Amp Print 75p 9000 THORN Front Panel with POTs ush Buttons .00
ETS% UHF VICAP Ti I £2.50 [LHHORN 8500 Time Basc 20
FDELITY Panels with 1o £1.00 |.7.SEG DISPLAYS 4 Bank Displays Z-6042T 25
FIDELITY LOPT Split Diode AT207/20 £3.00 | SPLIT DIODE FBSI245AR £5.00
AT _2076/80 £5.00 | PHILIPS KT3 4R7 W.W. Resistor 15 for £1.00
ITT CVC20 to 45 PANELS Send for list GEC TEXT PANEL PCR9SA7 £10
MULLARD TEL-TEX DECODER Type VM6103 £7.00 ) FOR LIST OF VIDEQ SPARES £13 to £46 HEADS
s TRANSFORMERS | At A
man s SPLIT-DIODE w2 L.O.P.T TS ATwons
2432301 K4 L O.P.T. e e el wla A%‘g; . Q(T_Y(ﬂxls 125
2432491 K40 9 3112-338-30942 £1.00 A O ST CT332!
g2y 2434274 £6 EACH po38) SPUT moDE 3112:338-30633 £1.60 AT2076/38 oT2M1 £1 0

3111-268-30050 £1.00 AT2076/51 FB165KA Orion
3
S ﬂg: PH“-IPS 3112-138-98094 £1.00 cvC 820 276051 EACH
2433481 Pyt 3112-338- 30634 £2.00 CVC a0 2432461
s e 3122-138-96044 £1.00 REGULATED POWER SUPPLY, Size 6'x5'x2!7,
2433751 e 3122-138-53861 £1.00 3v- 0-4.5v - (%6v lamp. Pre-set £5.00 Post £2.00
B woe LOPT. w0, ESEACH | iaimis ool s

SEND FOR LIST BRITISH MADE V.H.S. VIDEO HEADS from £15 to £20. SEND FOR LIST OF VIDEO SPARES, VIDEO LEAD AND BELTS

TUNER CAN I.C. Holders
CMC BOV3 £20.00
Decca 100 Lopt Panel
DIL - DIL
andlbrame; £500 40 Pin x 4 £1.00
—— PIN D kTﬁtJHF reap| 12 Fin X 5 £1.00
in with co-ax socket vicap]

tuner 40dB gain £1.50 or 10 for £10] 20 b x 3 b
Can be adapted for video 24 Pin x § 75p
TTT PANEL 14 Pin x 10 0p
CMC 301  CMC 113 CMC 302|18 Pin x 10 80p

CMC 115 CMC 303 CMC 9644
£5.00

DiL - QIL
CMC 800 16 Pin x 10 £1.00
Power Suppflg Switch Mode 18 Pin x 10 £1.00
-00 28 Pin X 4 £1.00
SEL ITT AB Mains Switch
IFB254F72 Front Panel R
£15.00

DECCA - GEC -ITT Philips Electrodynamic

100 BC-BF Transistor £1.00 N63IS  £10

63 BISHOPSTEIGNTON, SHOEBURYNESS, ESSEX SS3 8AF.

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

212 LONDON ROAD, SOUTHEND. Tel. 0702-332992. Fax. 0702 338805
6 push button - £5.00 stereo Headphones | Open 9-1/2.30-6. GVMT + school orders accepted on official headings. Add 10% handling charge.

SE N DZ COMPONENTS

SAME DAY SERVICE

Add 15% VAT, then £1 Postage. Add Postage for Qverseas.

Callers: To shop at
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The Modern TV/VCR Workshop

Steve staggered into the workshop carrying a heavy TV
set. He couldn’t see a clear space to put it down, so he
plonked it on top of another customer’s perfectly polished
set. He then fought his way to his rickety bench through
assorted piles of old scrap sets and derelict chassis. Next
he cleared a space just large enough for the set he’d
brought in. He then had to pick it up once more and carry
it the entire length of the large workshop to get it on to his
bench.

After a fruitless search through an enormous pile of
manuals for the service data he wanted, followed by a
successful search for his Phillips screwdriver, he removed
the back of the receiver. The next problem was to locate
the tatty test leads of his ancient analogue meter. After a
few hefty taps he succeeded in freeing its sticking pointer
and started to check the receiver’s power supply.

Are there workshops like Steve’s today? We hope not.
Yet some we've seen come very close to the above
description. This kind of workshop never seems to show
much profit. “You can’t make servicing pay” the argu-
ment runs, “so why spend money on improving the
facilities?”

The Profitable Workshop

Is it possible for a TV/VCR workshop to show a
substantial profit? The answer is definitely yes — provided
it’s properly organised and equipped.

It’s important to remember that an engineer has just so
much energy to use in a day. If this energy is wasted in
heaving heavy sets around, stumbling over piles of old
sets, parts and other items, and in lengthy searches for
tools, parts and data, frustration will build up. His energy
is being wasted instead of being devoted to profitable
repairs. This applies equally to a large service depariment
employing several TV/VCR engineers and to a small
workshop operated by someone who is self-employed.

Instrument sheit

Slot tfor
mains leads
ot instruments

Dotted Ilines show
removable trolley

" Stout trolley castors

45" 30"

LU J

Fig. 1: Workbench with removable trolley section. Dimen-
sions can be varied to suit individual requirements.
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Efficient working is possible only when the engineer is
happy in his work. The first requirement for this is that
the basic workshop conditions are right. This includes
being spotlessly clean and properly painted. The ventila-
tion must be adequate, without draughts. You can’t work
properly if you're shivering with cold, so in winter the
heating must be good.

It should not be necessary for others to go through the
workshop to reach some destination, maybe banging
heavy doors or leaving them wide open. This is distracting
to the engineer and all to often happens when he’s in the
middle of dealing with a particularly trying fault. The
workshop locaton should be carefully chosen, not tucked
away in any old place that the sales and office depart-
ments don’t happen to need.

Some engineers have found that one or more ion
generators help to keep the air clean and the engineer’s
mind clear. It also helps if the engineer looks professional.
A clean white coat and neat appearance impress the
customer and enhance the engineer’s self esteem.

If these common-sense suggestions are followed, at the
end of each working day the engineer will still be reason-
ably fresh and able to enjoy his evening. This is much
better than staggering home feeling mentally shattered
and physically exhausted.

Workbench Design

Correct bench design is a key factor in determining
whether the workshop makes substantial profits or heavy
losses. Despite this, in many workshops little thought is
given to the design of the service bench, which often
consists of a few planks of wood supported by a wooden
framework. This old-fashioned type of bench has no place
in the modern TV/VCR workshop.

Many engineers suffer from back problems caused by
lifting heavy sets etc. on to and off the bench, on to
storage shelves and in and out of service vans. Most of this
can be eliminated by using a bench of modern
construction.

Fig. 1 shows a suggested design — once you've worked
on a bench of this type you’ll wonder how you ever
managed without it. When a heavy TV set is collected it’s
placed on a trolley section. This fits exactly into the space
shown, where it becomes part of the bench. It can then be
withdrawn as required and replaced by another trolley
section with another piece of equipment on it. A number
of these trolleys can be used to store TV sets and VCRs
awaiting attention, awaiting components, on soak test and
awaiting collection. The trolleys fit together to form a
storage bench. This simple approach cuts out almost all
lifting of heavy equipment. It’s quite easy to build a bench
of this type.

Notice that a shelf for instruments is provided at the
back of the bench. The instruments are thus available for
use at the flick of a switch. This is much better than
having to drag out instruments from some storage space,
search for a vacant mains socket, then chase around for
the missing tests leads. If effort is required to find an
instrument to make a single test the tendency is not to
bother — yet this test may be vital to a speedy diagnosis.

Cover the surface of the bench with something that’s

99




easy to clean, for example Formica. On top of this use a
rubber mat of the type available from Philips Service or
RS Components. The use of such a mat prevents cabinet
damage and saves hours spent trying to repair scratches. It
also avoids unpleasant arguments with customers whose
sets were in pristine condition when brought in.

The bench should be well lit, with an efficient lamp of
the Anglepoise or similar type. It’s important that the
fluorescent lights used in the workshop have proper
covers — bare fluorescent tubes emit ultra-violet light and
can, over a period of time, damage your eyesight.

In many workshops the engineer has only an uncom-
fortable, backless wooden stool to sit on. It pays to buy a
comfortable seat — you'll be spending hours sitting on it!
One with a supporting back is best. It should be adjust-
able to suit the individual engineer.

Make a point of cleaning your bench after completing
each repair and replacing any components used for test
purposes in their correct storage drawers. No matter how
busy you are, this simple procedure will save time, trouble
and money.

Test Equipment

The TV workshops of the 50s inherited their test
equipment from the early days when only radio receivers
and gramophones/radiograms were serviced. The basic
test instrument was the analogue multimeter, usually an
Avo Model 7 (later the 8), a Taylormeter or perhaps a
Weston Analyser or one of a number of other popular
multimeters of the time. Valve emission testers were
common. They had a large meter that showed the con-
" dition of the valve under test as either good, fair or poor.
An oscillator, which we’d now call a signal generator, with
a range of about 150kHz to 30MHz was also found in
many workshops. A few were equipped with an oscil-
loscope having a Y amplifier response of perhaps up to
1-5MHz. Capacitance bridges were in common use. Signal
tracing equipment later began to be used.

With the arrival of 405-line TV new instruments began
to appear on the bench. A pattern generator was needed
to test sets and set up the picture, and most workshops
had a means of measuring the e.h.t. voltage. The latter
usually consisted of a calibrated spark gap — satisfactory
with a valved monochrome receiver but highly destructive
if used with solid-state receivers. Electronic multimeters
then came into use — often referred to as valve
voltmeters. More sophisticated scopes began to appear in
the workshop, with a Y amplifier response of perhaps 3-
4MHz.

The greater part of all servicing time is spent in fault
diagnosis — locating the cause of the fault symptoms. Use
of state-of-the-art equipment enables this time to be cut to
the minimum. There are two things to avoid when
deciding on the equipment you'll need: (1) Don’t attempt
to work with too limited a range of test gear — you’ll
certainly lose money if you do this. (2) Don't purchase

The Tandy 22-195 autoranging digital multimeter.

100

expensive equipment you'll seldom if ever use — it will
simply gather dust on a shelf and tie up capital that could
be better used for other things.

It makes good sense to spend some time deciding which
items are really essential and which aren’t. Don’t let an
enthusiastic sales representative rush you into buying
equipment that may not be what you require. To help,
we'll discuss some of the basic instruments needed in
today’'s TV/VCR workshop and look at a few of the
models available.

The Digital Multimeter

Today’s most effective measuring instrument for TV/
VCR servicing is the digital multimeter (DMM). Don’t be
tempted to buy an ‘el cheapo” model. Invest in a good
quality DMM — it will get a lot of use. What are the
advantages of the DMM, and which points should you
consider when selecting one for bench use?

(1) Accuracy — 0-5 per cent is the minimum tolerance
you should accept. The d.c. voltage lines in modern TV
sets and VCRs have to be set up to a high standard of
accuracy — a standard of accuracy that an analogue
multimeter doesn’t have. Circuit voltages are often criti-
cal, and must therefore be correct. Ensure that resistance
can be measured precisely over a wide range.

(2) A good-quality DMM will be physically sturdy and not
casily damaged by an overload should the wrong range
setting be selected accidentally.

(3) A DMM has a high input impedance, typically 10M{2,
on even low-voltage ranges. This means that it will not
present an excessive load to the circuit being tested — a
very important consideration with digital circuitry.

(4) Many DMMs can measure logic levels, frequency and
temperature. Many incorporate a transistor/diode
checker. Such instruments are extremely useful for field
servicing as well as on the bench.

(5) Because the readout is displayed in the form of large,
easy-to-read liquid-crystal figures eyestrain is reduced.
This is much easier than peering at the needle of an
analogue meter to try to make out the exact reading.

Many DMMs now feature autoranging, with a built-in
microcomputer chip for fast range selection. With these
models you simply select the function you want — a.c. or
d.c. voltage, resistance, current etc. The microcomputer
then takes over the job of range selection. This feature is
a real time saver.

Until recently most DMMs used in service departments
were of the 3'4-digit readout type, in other words the
maximum reading was 1,999. Newer models often have
what’s known as a 3%-digit readout. In this case the
maximum reading is 3,200, which gives a 4Y4-digit preci-
sion for measurements up to 3,200. For example, when
measuring a slightly low 24V d.c. supply a 3¥s-digit DMM
might give a reading of 23-96V. The reading with a 3'%-
digit DMM would be 24V, which for some purposes might
not be sufficiently accurate. So for bench use it’s best to
buy a DMM with a 3¥s-digit readout — a 32-digit readout
is adequate for field servicing.

It's also a good idea to select a model that has an
analogue display in addition to its digital readout — then
you don’t need to invest in a second meter of the analogue
type.
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A wide range of excellent DMMs is available to the TV/
VCR engineer. We'll mention just a few that are suitable
for workshop use, concentrating on the features that are
of most value to the TV/VCR engineer.

The Tandy 22-195 is a good investment. It has a 3%a-
digit readout and a 31-segment analogue bar graph display
which makes input peaks and trends easier to follow. It
also contains a useful transistor checker and a handy
buzzer for audible continuity checks. The input imped-
ance is 10MQQ for all ranges except the 300mV d.c. range
where it’s 100M{). Voltage ranges are up to 1kV d.c. and
750V a.c. The current ranges extend up to 10A and the
resistance ranges up to 30M().

The Philips PM2618 is another nice instrument, handy
for use both on the bench and in the field. It’s an
autoranging model with an accuracy of 0-07 per cent.
Features include true r.m.s. measurement for a.c., a
200kHz frequency counter, a logic level checker and a
temperature measurement range. It also has an ‘‘auto-
zoom” analogue bar graph display mode which can in-
dicate voltage changes of 0-1 per cent even during
autoranging. And it’s designed to stand up to the roughest
electrical treatment without fear of damage. The hold
facility allows a measured value to be frozen on the
display: this is very useful when working in a confined
space where access to the point you want to check is
difficult.

Megger Instruments Ltd. manufacture the extremely
useful Avo (R) Model M2006 multimeter. This has an
accuracy of +0-25 per cent. It’'s an autoranging model
with a 3¥%-digit readout plus an analogue scale. Voltage
ranges (a.c. and d.c.) are 300mV, 3V, 300V and 1kV, the
current ranges are from 300mA to 10A a.c. and-d.c., and
the resistance ranges cover 0-1€2 to 30MQ. There’s a data
hold button to freeze the reading and a diode checker.

The Fluke 70 series is another excellent range of
DMMs. All are autoranging with 3¥%-digit readouts and a
wide measurement range. Model 77 has a touch-hold
facility that freezes the reading.

A check through the advertisement pages will reveal
many other excellent DMMs — some measure capaci-
tance as well.

It's a fact that many TV/VCR engineers are very
conservative in their ways and won't part with their trusty
analogue meters. I'm convinced that if such engineers can
be persuaded to use a good DMM for a few days they’ll
soon appreciate its many advantages.

Before investing in a DMM, or any other piece of test
gear, it’s best if at all possible to get your hands on it so
that you can try it out for yourself. If you can’t, study the
test reports that regularly appear in Television.

Analogue Multimeters

Despite what I've said it’s handy, though not essential,
to have an analogue meter available as a secondary
instrument. It needn’t be a very expensive model. Buy
one that’s fuse and overload protected on the ohms ranges
— it's easy to blow up an analogue meter set to an ohms
range by connecting it to the mains supply!

The Tandy 22-214 is suitable for bench use, with its
50k€)/V d.c. sensitivity and both fuse and overload protec-
tion. It has a nice clear scale and covers a wide range of
measurement.

The Avo MMS5 is a convenient pocket-sized multimeter
with a d.c. voltage sensitivity of 10k€)/V. It also has direct
current, a.c. voltage and resistance ranges.

Again a check on the advertisement pages is worth-

TELEVISION DECEMBER 1988

while. Plenty of good-quality analogue multimeters are
available to the TV/VCR engineer.

High Voltage Probes

TV receiver e.h.t. and focus voltages often need to be
checked (be extremely careful — 24kV d.c. or more is
lethal). The simplest approach is to use an e.h.t. probe
that connects to a DMM, extending its d.c. range to
perhaps 30kV or more. When measuring the e.h.t. with
such a probe, make sure that the earth lead doesn’t pull
away from the chassis of the TV set being tested — if this
happens there’s a risk of damage to an expensive
multimeter (and the even more expensive engineer!). In
my opinion a better type of e.h.t. probe has the indicating
meter built into the probe itself. Probes of this type are
available from Heathkit, Eagle, etc.

Test Leads

Tatty test leads have no place in an efficient workshop.
They are time wasting and extremely dangerous. Get the
type with finger guards at the end. Push-on insulated
alligator clips are handy for connecting one probe to the
TV set’s chassis.

Oscilloscopes

An oscilloscope that enables you to view circuit
waveforms and make other tests is an essential instrument
for TV/VCR servicing: to help you to cope with the
complex solid-state and digital circuitry found in modern
TV sets and VCRs, buy the best service oscilloscope you
can afford.

The minimum specification needed calls for a dual-
trace, solid-state instrument with two Y input channels:
each should have a bandwidth of at least d.c. to 15MHz.
In view of the continuous advances in VCR and TV
technology, calling for ever higher specifications, it’s
advisable to purchase a model with a bandwidth of d.c. to
20MHz or more. There are plenty of excellent scopes on
the market. We'll mention just two here.

The scopes in the Hameg range are ideal for the TV/
VCR engineer. They feature good sensitivity (essential for
VCR testing) and many other features. Each model
contains a very useful component tester.

The Philips PM3055 is an example of a state-of-the-art
oscilloscope, with its 50MHz bandwidth and a liquid-
crystal panel that indicates the ranges and settings. You
simply touch a green autoset button and the scope sets
itself up according to the signal fed into it.

A component tester will speed up your work, saving
hours of time and frustration. This inexpensive item is a
must for your bench. Many scopes now contain one. If
yours doesn’t, you can easily build your own. A suitable
design appeared in the June 1984 issue of Television. The
component tester scores particularly with semiconductor
devices: it actually lets you see on your scope the con-
dition of the device under test, and can check many
devices in circuit. It takes only minutes to check every
discrete semiconductor device on a PCB. Capacitors can
also be checked.

Capacitance Measurement

It’s occasionally desirable to have an instrument that
measures capacitance. A number of reasonably priced
digital capacitor checkers are available, for instance the
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lB.K. Electronics type at £43-70 inc. VAT, or you could
build the wide-range capacitance bridge described in the
March 1988 issue of Television.

!

Pattern Generators

\

! A colour-bar or colour-pattern generator is a must for
the TV/VCR workshop. Many of the waveforms you may
need to check in TV and VCR circuitry call for a colour-
bar input. An off-air signal is often useless for this

urpose. One generator will usually suffice for the work-
shop — if there’s more than one bench, the signal can be

iped around to the others. Here again you need a good
pne that produces rock-still patterns. A number of reason-
ably priced instruments are available for upwards of £100.
, The Philips PM5503 is a small and handy colour-bar
generator for bench use. It generates rock-steady standard
colour bars, patterns, a white raster, a red raster and a
monochrome step pattern. If you plan to handle a large
number of VCRs it may pay to invest in a more sophisti-
cated pattern generator such as the Philips PM5515 which
generates a very wide variety of patterns and has a LED
frequency readout.

Frequency Counter

Off-frequency crystal oscillators can cause headaches
when servicing VCRs, so a frequency counter is worth-
while. The Philips PM6666 is a suitable model.

Logic Probe and Pulser

Complex digital circuitry is encountered in many recent
VCRs and TV sets. For this reason a logic probe and a
logic pulser are essential items. These can now be ob-
tained quite cheaply — see the November 1985 and
August 1987 issues of Television for further details.

CRT Tester/Rejuvenator

+ Anyone who has changed a suspect c.r.t. and found
that the fault is still present will appreciate the usefulness
of a c.r.t. tester/reactivator. Make sure that you obtain a
model that will handle the newest c.r.t.s. These in-
struments test the emission of a c.r.t. and locate any
interelectrode shorts. Reactivation can often extend the
useful life of a tube for a considerable length of time.
Buitable models include the Leader LCT910-A, the BMR
90 and the B and K Model 467 precision c.r.t. analyser/
restorer.

The Variac

' A variac should certainly find a place in your workshop:
it’s almost impossible to service some types of switch-
mode power supply without the use of one. For further
details see the July 1988 issue of Television.

Extras

The above notes have covered the most important test
gear for the workshop. As profits increase, you may want
to add further items. With an instrument such as B.K.'s
dynamic LOPT tester you can check a line output trans-
former under high-voltage conditions. This saves a lot of
time in practical servicing. A degaussing coil for removing
unwanted magnetism from the metal parts of c.r.t.s is
handy — use it with care. An audio signal tracer is
extremely useful when checking audio equipment and the
sound sections of TV sets and VCRs. These are just a few
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examples of what could be added. But don’t go overboard
and insist on buying every new instrument that takes your
fancy.

Soldering Irons

When it comes to soldering irons the temperature-
controlled type is best. Such irons make a cleaner soldered
joint and are far more effective when desoldering compo-
nents with desoldering braid or a desoldering tool. Once
again, you’ll save lots of time.

Tools

Begin by buying only the basic tools. Add to these as
the need arises. In this way you won’t waste money by
purchasing tools you'll seldom if ever use. Tandy UK Ltd.
and RS Components carry a good range of tools suitable
for the TV/VCR engineer.

It pays to invest in first quality tools which will serve
you for many years (if you treat them properly). Tools
with chipped ends and battered handles should be thrown
out and replaced — they will cost you money through lost
time. Even the best tools won’t last long if you continually
lose them. If you have to keep buying replacements your
profits will suffer. So get a proper tool storage cabinet and
always put away every tool after use. The old rule of a
place for everything and everything in its place is a good
and profit making one for the TV/VCR engineer.

Two magnetic screwdrivers with interchangeable bits
are invaluable for VCR repairs. A screw dropped into a
VCR can be difficult to retrieve: a magnetic screwdriver
stops this happening. Buy two so that you won’t keep
having to change bits. Another handy time-saver is
Tandy’s magnetiser/demagnetiser (catalogue no. 64-1800)
which turns any screwdriver into a magnetic tool.

Gauges and Jigs for VCRs

If you service Betamax VCRs an eccentricity gauge
should be available for use when fitting new heads. Some
engineers claim to possess the ability to set the heads up
quickly without the use of a gauge: we find that we need
one.

Many manufacturers supply the special kits of gauges
etc. required for setting up the mechanical sections of a
VCR. These often come complete in a rather nice case.
The kinds of jigs and special tools you decide to purchase
will of course depend a lot on the makes of VCR you
service.

Service Information

A good set of service manuals is required for profitable
servicing of modern TV sets and VCRs. We'll go so far as
to say that a TV/VCR engineer is better off with a good
digital multimeter and the service manual than with a
whole workshop full of instruments but no manual. It’s
better to have both of course. Service manuals represent
quite an investment, so look after them. The best method
of storage is to use one or more filing cabinets. Store your
copies of Television in the same way. The servicing articles
and notes in Television form a handy fault encyclopaedia
— why spend time searching for the cause of an obscure
fault when someone else has already done it for you?
When buying filing cabinets, shop around amongst the
local firms that sell office furniture: you’'ll find that there
are wide differences in prices.

When VCRs and TV sets that contain new technology
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The Philips PM3055 state-of-the-art oscilloscope has a
50MHz bandwidth and an LCD panel to indicate ranges and
settings.

appear, invest some of your time in attending the manu-
facturers’ training courses. This will ensure that your
technical knowledge does not become obsolete. It pays in
the long run despite the lost workshop time. Regular
reading of Television is also important!

The Business Side

It’s no good having an efficient workshop if you don’t
look after the financial side of the business. To avoid
problems with the Inland Revenue and the VAT man,
obtain a business and account keeping system from a
qualified accountant. Don’t try to manage without an
accountant — it will cost you time and money. Your
accountant will also tell you how much an hour you must
charge if you want to stay in business.

Enter everything you receive and pay out daily in your
account books and VAT records. Always obtain proper
receipts for purchases, even for the smallest items. If, at
the end of each tax year, you present your accountant
with a big pile of receipts and a stack of grubby papers
detailing the business done you'll get a big bill from him.
If on the other hand everything is necatly entered in your
account book(s) and all receipts and bank sheets etc. are
neatly filed in date order in a flat file folder your
accountancy charges will be much less.

Don'’t try to do cheap repairs. Charge a sensible but fair
amount, and make a first-class job of every set you
handle. Ensure that all repairs are promptly paid for on
completion. A few bad debts can make enormous holes in
your profits.

Keep neat records of every repair done in a proper
filing system. These should be retained for at least seven
years — longer if you've got the room. Besides the
customer’s name and address, each record card should
include the model and serial number of the TV set or
VCR, details of exactly what was done and the compo-
nents fitted, the condition of the cabinet or case, the total
cost of the repair and other relevant information. Then
when a customer tells you that the set “‘you repaired the
other day” has failed you can check the date etc. Some-
times “the other day” can be a year or more.

Make sure that your premises are covered by com-
prehensive insurance against burglary, fire and flood ecte.
Use an insurance broker who can often save you money
as he deals with a number of insurance companies. Ask
him whether you are covered for everything that can be
insured. Complete coverage costs only a little more than
partial coverage. Don’t make the what can be very
expensive mistake of not being insured.

It's best not to admit the public to the workshop. If an
accident should occur or someone gets an electric shock
your insurance will probably not cover this.
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Don’t stock too large a range of spares at first as this
will tie up your capital and will be sure to include some
items you'll never use. But don’t make the mistake of
having too few of the basic bread-and-butter items. It’s
best to have small numbers of a fair range of components
rather than large numbers of single items. Fortunately
there are many firms that will give you same-day despatch
of a needed part in response to a phone call.

To ensure a steady flow of repairs it's sometimes a good
idea to advertise. We've found that the most effective way
is to put a small ad. in the local evening free paper. A
regular column advertisement is better than an occasional
large advertiscment — people notice regular adver-
tisements and when one day their TV set or VCR gives
trouble they remember your advertisement, find it in the
paper and telephone you.

Whether you are your own boss or in employment,
remember that it’s the customer who pays your wage. So
you must look after your customers. We find that if you
do they‘re really quite nice people.

Obtain a supply of proper job tickets for each repair
that comes into the workshop. You can get these from
Willow Vale Electronics Ltd., all nicely printed out. Enter
all the fault symptoms on the ticket so that when the TV
set or VCR arrives on the bench the engineer has the
basic information needed. This saves time, especially with
intermittent faults. Hand the customer the receipt portion.
This businesslike procedure helps to build confidence in
your service.

Estimates

Most people like to know what the cost of the repair
will be when their TV set or VCR requires attention. This
is perfectly reasonable. If you prepare an estimate which
is then refused you've wasted time and money of course.
Some engineers charge for preparing estimates that are
not accepted, but we find that this causes bad will. Here’s
a simple system that overcomes the problem. Tell the
customer politely that it’s not practical with complex
clectronic equipment to give a firm estimate. Then tell
him that if after checking the TV set or VCR you find that
the cost will be less than a certain agreed sum of money
you'll go ahead and complete the repair. Suggested
amounts might be £15 for a monochrome TV set, £20 for
a colour receiver and £25 for a VCR — plus VAT of
course. If on the other hand the cost will exceed the
agreed amount, refer back to the customer before going
ahead.

This system seems to work well in practice. It allows for
the people who say they don’t mind paying up to £2 but
no more! You're better off without these customers. We
find however that most people agree to this arrangement
and sometimes say that they don’t mind paying a higher
figure. You will often find that the customer wants the job
done even when the cost is greater than the agreed limit
figure. If not, there’s a very good chance that you'll sell
them a replacement TV set/VCR.

In Conclusion

This article may have sounded dogmatic. It is! But it’s
based on a lot of experience that goes back to the days of
radio servicing. 1 believe that if you follow the advice
given in this article you’ll find yourself working less hours
and making more money. You'll then have the opportu-
nity to enjoy a well-carned feeling of prosperity.
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Teletopics

NEW FROM FERGUSON

A new range of monitor-style TV sets, the K series, has
been introduced by Ferguson. These new sets incorporate
Super Planar black-matrix c.r.t.s and the new ICCS
chassis. The tubes have an anti-reflective screen which is
the flattest available, with a perceived radius (measured
from the centre) of 4r as opposed to the 1-7r radius with
an FS tube. The ICC5 chassis is of Thomson design.
Amongst the many interesting technical features are a
thyristor field output stage and a shared line/field output
transformer. We plan to publish a technical article on this
chassis in the next few months. Two of the first models in
the range are fitted with NICAM digital stereo decoders,
making them ready for the stereo transmissions due to
start next year. All models include TV/video remote
control handsets that call up on-screen graphics giving
instant information on volume, colour, brightness, con-
trast and channel status. Another feature is “child lock”
which enables either the set or specific channels to be
locked out — to unlock you key in your own secret
personal number.

There is also a new pocket CTV with LC display,
Model PTV02/A. This has a 3-2in. screen and weighs just
350gms, excluding batteries. It comes complete with a
600mAH rechargeable battery pack and an a.c. mains
adaptor/battery charger for around £300. The battery pack
gives approximately an hour and a half's use — an audio
only switch for listening without the picture extends
battery life for up to ten hours. Optional accessories
include a 12V d.c. car adaptor and a camcorder mount to
enable the set to be used as a colour monitor.

SATELLITE TV

Sir Clive Sinclair'’s company Cambridge Computer has
entered the satellite TV market with a TVRO system that
will sell for £149-95. Sir Clive commented at the launch
that “a technological breakthrough has made this high-
performance, low-cost receiver possible”. A striking fea-
ture of the system is the flat, square aerial that measures
60cm across. In addition to the basic version there’s a
remote control version at £179-95 and a model with stereo
capability, a graphic equaliser and remote control at
£229-95.

Rupert Murdoch has announced a change of policy at
Sky Television. From next July the Sky Movie channel
will be scrambled, requiring a decoder costing about £50.
It's possible that the Eurosport channel will also be
scrambled. Channel allocations for ‘the Sky Television
services via the Astra satellite have been announced - for
details, see Roger Bunney’s Long-distance Television
column elsewhere in this issue.

The future of Super Channel has now been settled. It is

to be run as a joint venture by Richard Branson’s Virgin:

Group and the Italian Videomusic TV company. The
programming will consist of music and news. Videomusic
is to take over the channel’s net liabilities and will invest a
further £6m-£7m.

Clydesdale, Scotland’s largest electrical retail group,
claims to be the first High Street retailer in Europe to
have put on the market a TVRO system. With its 90cm
dish, the system is able to receive transmissions from the
low-power Eutelsat and Intelsat satellites — its has been
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successfully tested as far north as Dingwall. The package
comprises a 2026 Susumu rotary tuner, an LNB with a
noise figure of 1-5-1-8dB, a feedhorn and polarotor and
90cm fibreglass parabolic dish with all the mounting
arrangements required. The system is on sale at
Clydesdale’s 87 branches at £299-99. Band coverage is
10-95-11-7GHz.

SUPER-VHS EQUIPMENT

Fuji Photo Film Co. Ltd. claims to be the first video tape
manufacturer to have developed PRO-S cassettes for use
with the European version of the S-VHS system. The tape
incorporates technologies developed from Fuji’s Super
HG (high grade) and professional Super XG products.

The first S-VHS hardware is beginning to come on the
market in the UK. JVC has released a full-size camcorder,
Model GF-S1000HE, whose features include a 420,000
pixel CCD image sensor, sensitivity down to 10 lux, four
shutter speeds at up to 1/1,000th sec. and hi-fi recording
capability. No price details have been released to date.
Ferguson has released the FV-39S VCR at £999. Features
include hi-fi capability, a NICAM decoder, VHS index
search and intro search, an 8-event/365 day timer and twin
scart sockets.

The S-VHS system uses, in addition to r.f. and BNC/
scart sockets, a four-pin S-connector for separate connec-
tion of the luminance and chrominance signals. Fig. 1
shows the pin configuration. The socket usually incor-
porates a switch so that the monitor switches over to this
input when the plug is inserted. The plug and socket
arrangement seems to be fairly substantial: the only leads
seen so far are moulded ones, so the exact construction of
the plug and how easy it will be to fit are not clear. It
could also be of use for connecting DBS equipment — with
MAC transmissions the Y and C signals are transmitted
separately.

30GHz TV DEMONSTRATION

British Telecom’s research laboratories have carried out a
successful demonstration of TV distribution at 30GHz.
The demonstration, of what BT refers to as M3VDS
(millimetre wave, multichannel, multipoint video distribu-
tion service), was carried out at Saxmundham, Suffolk
earlier this year — four satellite TV programmes and four
broadcast services were beamed to ten homes in the town
fitted with special aerials and receiving equipment. A
commercial system operating in this band would be
capable of carrying 15-25 channels. The system has been
made feasible by using gallium arsenide chips designed at
BT’s Martlesham laboratories. The dish aerials used had a

- diameter of 15cm. It’s estimated that the current transmit-

ting equipment could serve an area of about 2km diam-
eter, covering five to ten thousand homes.

TRADE SCENE

According to the latest BREMA figures imports of small-
screen colour TV receivers almost doubled during the first
six months of this year — from 329,000 in the first six
months of 1987 to 655,000 in the corresponding months of
1988. Deliveries of UK made small-screen CTV sets fell

O
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Fig. 1: Connections to the S-VHS connector.
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Sir Clive with his £149-95 satellite TVRO system.

by 30,000 to 312,000 during the period. Total UK CTV
deliveries during the half year rose by 20 per cent to
1-84m. There was a 36 per cent increase in VCR deliveries
to 885,000 units. Camcorder deliveries rose by 15,000 to
48,000. ‘

The European Association of Consumer Electronics
Manufacturers has called on the European Commission to
carry out an anti-dumping investigation into imports of
small-screen CTV receivers from China and Hong Kong.
TV manufacturers in the UK have urged the government
to take action to curb the surge of imports.

NEW SECURITY SYSTEM

The new Riscomp CPUY%000 security system contains all
the necessary components of an alarm system in a single
compact steel case. It will monitor an area of 500 sq.ft. or
more — protection of the chosen area is achieved simply by
siting the unit in a convenient position then switching on.
In the event of an intrusion in the protected area a
penetrating built-in 103dB siren will sound. The trade
price is £67-72 plus VAT, complete with two keys,
comprehensive instructions and a twelve-month guar-
antee. Operation is from the mains or a 12V d.c. source.
For further details apply to Riscomp Ltd., 51 Poppy
Road, Princes Risborough, Bucks HP17 9DB (telephone
084 446 326).

VIDEO WATERMARKING

The BBC Research Department has developed a system,
called video watermarking, to enable the source of video
signals to be identified — the system has been in experi-
mental use on BBC1 and BBC2 networked programmes
passing through the Television Centre for the last three
years. The identification signals are said 10 be
undetectable by normal test equipment — the BBC uses a
cheap decoder in conjunction with a BBC microcomputer.
They withstand network processing and VHS copying.
The signals indicate BBC1 or 2 plus date and time of
recording.

VINTAGE MATTERS

The Vintage Wireless Company Ltd., Tudor House,
Cossham Street, Mangotsfield, Bristol BS17 3EN is op-
erating a retail counter/showroom which is open for
business on Saturdays only, from 10 a.m. to 4 p.m., closed
for lunch from 1.30-2 p.m. At any time the company has
available about a hundred vintage radio receivers and
some TV sets, valves and vintage components, old books
etc. etc.
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The RadioGram, the magazine for valve radio enthu-
siasts, has changed its name to The Radiophile. 1t's
published bi-monthly and each issue contains much
historical, servicing etc. information, including complete
circuit diagrams, for vintage radio equipment. The
subscription rate in the UK and Ireland is £8 for six issues,
£15 for twelve issues. For Europe/Scandinavia the rates
are £10 and £19 respectively. Elsewhere by arrangement.
Write to The Radiophile, Larkhill, Newport Road,
Woodseaves, Staffs ST20 ONP.

NEW CATALOGUES

New catalogues have been published by Cirkit and
Greenweld. Cirkit’s 1988/89 Winter edition constructor’s
catalogue costs £1-30 and has 184 pages featuring over
3,000 products. For further information contact Cirkit
Distribution Ltd., Park Lane, Broxbourne, Herts EN10
7NQ (telephone 0992 444 111). The 100-page Greenweld
1989 catalogue covers a product range extending from the
humble resistor to complex audio mixers and
oscilloscopes. It’s available for £1 from Greenweld Elec-
tronics Ltd., 443S Millbrook Road, Southampton SOl
OHX (telephone 0703 772 501).

IR DETECTOR CARD

Electronic Consultant Services (406 Main Road, Glascote,
Tamworth, Staffs B77 2BY, telephone 0827 64861) is
supplying at £11-72 inclusive of VAT and post/packing an
infra-red radiation detector card for use when checking
TV remote control units, video recorder sensors and CD
players. “Magic Mirrors” as they have been called were
previously supplied by Philips and Charles Hyde but are
no longer available from these sources. The cards can also
be bought from ECS's vans operating in the Midlands
area.

SPARES

The supply of spares for NEU/Network TV sets etc. has
been taken over by HRS Electronics Ltd., Garretts Green
Lane, Garretts Green, Birmingham B33 OUE (telephone
021 789 7575).

New spares ordering phone numbers have been in-
stalled by Hitachi for those holding accounts. Phone 01-
569 1843 where the part number is known, 01-569 1975
where the part number is not known.

McLelland-Datatext is supplying to independent dealers
Polish manufactured TV sets which carry the McLelland
or Neptune brand name. Spares are available from the
associated company Ampmace Ltd., Falkland Close, Cov-
entry (telephone 0203 471 241).

Spares and servicing facilities previously supplied by
Service All Electronics (see Spares Guide supplied with
the April issue) are now carried out by Plusmaster
(Electronics) Ltd., No. 26 The Craft Centre, West Wilts
Trading Estate, Westbury, Wilts (telephone 0373 826
739).

NEW VIDEO PRODUCTS

Team Audio Ltd. (Haverscroft Industrial Estate,
Attleborough, Norfolk NR17 1YE - telephone (0953 454
544) has introduced in the UK a device known as the
Video Eeze to enable TV and video signals to be distri-
buted around the house. The unit is connected to the
main TV set and VCR and enables the signals from these
to be made available in two other rooms. Selection of TV/
video at the remote station is by means of a simple switch.
The unit requires no power supply and gives flexibility
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where there is only one VCR in a household. Its sug-
gested retail price is £49.95.

Team Audio has also introduced the Freitag 2053
distribution amplifier which enables the audio and video
signals from a VCR to be fed to up to seven TV sets via
scart sockets. It can also be used to make seven recordings
from a single tape via seven VCRs. 2053s can be used in
series to drive up to 49 TV sets/VCRs. The trade price is
£59-95 plus VAT.

A new camcorder, the Fujix-8 Model F610, has been
introduced by Fuji.. Features include a 320,000 pixel CCD
image sensor, a TCL (through camera lens) auto-focus
system and a facility for superimposing up to two titles or
credits. The camcorder is expected to sell for around £900.

Fuji showed a prototype electronic stills camera at
Photokina '88. The Fujix DS-1P records images on a
digital memory card and is extremely compact, weighing
only 0-4kg. The 16Mbit SRAM memory card, developed
jointly with Toshiba, enables ten still images to be re-
corded in the field recording mode or up to five in the
frame recording mode. The images can be erased and the
card reused an unlimited number of times. Fuji is working
on the development of a card that stores up to forty
images in the frame recording mode.

The Fujix TV-Photo system was also shown at
Photokina ’88. This is intended mainly for business use
and employs a world industry standard video floppy disc
to store the images.

The latest Sharp VCRs, Models VCT310 and VCTS510,
come complete with a talking remote control handset. The
idea is to guide the user on how to programme the timer.

TELETEXT ADAPTOR

A new teletext adaptor, sponsored by the Department of
Health and Social Security and the Department of Trade
and Industry, has been developed as an aid for disabled
people. It can be used with a non-teletext receiver to
produce subtitles and also enables a VCR to record
subtitles. The adaptor has the usual range of teletext
facilities. For further details contact Nufax Ltd., Arnos
Buildings, 495 Bath Road, Brislington, Bristol BS4 3JU
(telephone 0272 724 040).

IN BRIEF

Paper-free operation is the aim at Multibroadcast’s new
Wellingborough service centre where all records are
computerised. Though the centre will be run as a pilot
scheme initially Multibroadcast expect that the system will
be introduced in all its service centres within two-three
years . . . A new commercial radio service is to be in-
troduced in Ireland by next spring, with a new TV channel
by the autumn . . . Birmingham Cable Corporation has
been awarded the largest UK cable franchise. The area
has 456,000 homes and an investment of £150m over eight
years is involved.

Servicing the Panasonic NV333 and NV366

Part 2

Last month we covered the mechanical side of these
machines. This time we’ll provide details of the various
troubles we've experienced on the electrical side.

Electronic Features

The syscon microcomputer chip IC6001 is type
MNI1405VKEF in the NV333 and type MN1405VKK in the
NV366. It’s easy to confuse these two numbers — remem-
ber that the difference is in the suffix. In the NV366 the
chip has extra responsibilities.

Tape start and end sensing in these machines is done by
means of an IR diode — a lamp was used in earlier models.
The diode is type LN58 and we’ve only rarely had one
fail. The device actually consists of two LEDs back-to-
back to provide two-way emission. On the odd occasion
when one has failed the trouble has been one half going
open-circuit, causing tape transport faults in one direction.

The drum servo circuit is based on the uPC15(4C and
ANG6677 chips (IC2001 and IC2002). In the NV366 there
are three extra chips, 1C2004/5/6, for the super-still picture
mode. The capstan servo circuit is based on the
#PC1505C chip (IC2003). As in the NV20(00, capstan
direction switching is carried out by means of a relay —
again as in the NV2000 problems can arise due to dirty
contacts.

Faults Encountered

Here’s a list of the electrical faults we’ve encountered.
(1) Machine won't switch on. Power on/off at pin 3 of
P1003 not switching due to a faulty MS53216P chip
(IC6002) in the syscon circuit.
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(2) Won’t tune in. No 30V supply at pin 10 of P7005 as
D7005 (MA26WCB) in the 30V regulator circuit on the
demodulator PCB is short-circuit.

(3) No go. No 9V and 6V outputs from the STR1096 chip
IC1001 at pins 4 and 5 respectively. Check whether the
unregulated 15V supply is present at pin 1. If this is
present and the supplies don’t return when the loads are
disconnected suspect that IC1001 is faulty.

(4) No go. If pin 8 (power off) of IC6001 is high, suspect
Q6010 (2SB641) of being faulty.

(5) Failure to eject. If the switch mentioned under
mechanical faults last month is not the cause, check C6011
(18nF) and IC6002 (M53216P).

(6) No field sync on playback. Check the signal at pin 1 of
IC3003 (AN6327). If missing, suspect the chip. The signal
should measure 2V peak-to-peak. If it’s less than 1V p-p,
again suspect the chip.

(7) No clock display. Almost certainly IC7501 on the front
panel is faulty. In the NV333 it’s type MN1435VXB and
in the NV366 it’s type MN1455BUB. Getting the suffix
right when ordering a replacement is vital.

(8) No tuner operation or channel LEDs. The 3-9Q2, 0-5W
safety resistor R7020) is probably open-circuit.

(9) The clock does not relight after a short mains supply
interruption, i.e. it has to be off for a long time to reset."
Replace IC7501 - see (7) for details.

(10) No tuning. Tuning voltage missing as the 10, 0-25W
safety resistor R7019 is open-circuit. The uPC574JK
stabiliser 1C7001 and Q7005 (2SB642) will probably be
short-circuit.

(11) Poor field sync on playback of own recordings, with
slight hum on sound and ripple down the edge of the
picture. Hum on the L.t. lines because one of the EM1Z
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rectifier diodes D1001-4 is open-circuit.

(12) Does not erase previous sound track and new picture
has chroma washover. No erase bias, probably because of
dry-joints on Q4014 and T4001 on the audio panel. If the
problem persists, or low bias seems to be incurable, link
across R4049 (4-7Q1) in Q4014’s emitter circuit.

(13) Intermittent loss of capstan lock in the record mode,
playback o.k. Suspect an intermittent fault in 1C2003
(nPC1505C).

(14) Intermittent loss of colour or intermittent colour bars
on screen. If the pulses at TP8006 are less than 6V peak-
to-peak, adjust R8036 to correct.

(15) Drum and capstan servos pulsing and out-of-sync.
Check whether the track of R2017 is dirty.

(16) Loading motor stops during loading. 1C6005
(uPD4069UBC) probably faulty. Also check that C6008/9
have been changed from 100pF to 300pF.

(17) Tuning drift. Remove C7010 (0-22uF) on the
demodulator PCB.

(18) No reel drive. No motor drive as Q6022 (2SB641)
and Q6023 (2SD1273) are short-circuit.

(19) Hum on sound. 1C4001 (TA7325P) developing hum
internally. To prove, check the inputs and outputs with a
scope.

(20) No chroma in the record mode. Use a scope to check
through the circuit to TP8003. If the chroma is present
here, check at pin 8 of IC8001 (AN6360). If the chroma is
missing here and.the d.c. level is high (should be approxi-
mately 4-5V) D8005 (MA165) is probably leaky - it links
IC8001 to the colour-killer in 1C8003.

(21) Capstan speed varies, sometimes intermittently.
Monitor the capstan FG pulses at pin 5 of P6001. If the
pulses disappear intermittently, suspect a faulty FG gener-
ator. This is within the capstan motor — check the
interconnections first!

(22) No capstan lock in playback. Check the d.c. level at
pin 16 of 1C2003 (uPC1505C). If low suspect no 9V
supply as Q6003 (2SA719) in the syscon circuit is open-
circuit.

(23) Slight hum on E-E sound, amplified to an
obliterating buzz on recorded material. Check with a
scope for hum on the 17V rail. If present suspect that
D1013 (1SS16) is faulty.

(24) Intermittent head switching line runs through picture,
with drum speed varying. VSS signal missing due to a dry-
joint at pin 1 of 1C301.

(25) Head switching line runs through picture. 50Hz
reference switched on during record because of a fault
within 1C8004 (AN6342N).

(26) No capstan motor rotation. RY1 on the servo panel
faulty. '
(27) Take-up spool rotates in the stop mode. Check for
dirty connections at the supply photosensor connector
P6010.

(28) Intermittent failure to eject tape. Key scan inhibited
due to C6011 (ECQVO05184JZ) or 1C6002 (M53216P)
being faulty.

(29) Machine intermittently stops and rewinds during
playback or record. Usually due to the supply
phototransistor Q1503 (PN130NV) being faulty. Some-
times 1C6004 (AN6912) is responsible.

(30) Capstan speed wanders in playback (1.f. variation).
Check whether tracking control R2064 is open-circuit.
(31) No rewind or fast forward. D1009 (MAI165 or
1SS133) faulty as a result of which Q6013 comes on
incorrectly.

(32) No power after ten seconds, with no loading. No
loading motor drive as 1C6005 (uPD4069UBC). Q6026
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(2SB819) and Q6029 (2SD1051) faulty. Replace C6008
and C6009 (both 300pF) as well. :
The following notes apply to Model NV366 only.
(33) No memory back-up. The timer back-up memory
consists of three gold, 3-3F, 2-3V capacitors which are
mounted on the small, extra timer decoder panel behind
the front operation panel. They tend to leak all over the
board. Always check them when working on one of these
machines — you can often deal with the problem beforg
the gunge damages the board. :
(34) The picture is very noisy after the still, cue or review
modes are released and the deck returns to play, taking
several seconds to settle own. The cause of this is dirty
contacts on switching relays RL3501/2. Cleaning with
switch cleaner can be fairly successful but for greater
reliability it’s best to replace them (part no. VSY2029) ~

.the cost is minimal.

(35) Channel change faulty, wrong LED lights up etc.,
especially when cold. Replace Q7553 (25D637) with
improved type 2SD637S or T or type 2SC1685S or T. In
addition fit a 2-2k(} resistor in unused position R7565.
(36) Still mode picture has black spikes. The cause is
overmodulation. Replace C3529 and C3530 with 40pE
type ECVIZW40X53N capacitors and change R3522 ta
100€2. Fit a 22pF, 50V capacitor (C3535) across pins 1 and
2 of PO02. Finally, readjust the head amplifier peak
frequency (TP3508) to 4-9MHz instead of 4-5MHz.

Remote Control

Wired remote control is used in both models, working
on the principle of switching in a different resistance for
each function. This enables connection is made via a
single screened lead, terminated by a 2-5mm jack plugi
The only difference between the two models is thé
inclusion of a still advance button on the NV366 version;
The NV333 version is part no. NV-A33E, the NV364
version: part no. VSQO0257. ~

The usual problems are that the cat has chewed through
the lead or someone has tripped over it and the plug has
snapped off or the socket in the machine is loose — this car
stop the on-board controls working, as occurs when the
remote control unit is plugged in. A very common
complaint is that the unit doesn’t work at all and the lead
has gone open-circuit — not the core but the screen! The
cable strain relief can easily be removed from the old lead
and should be fitted to the new one.

In Conclusion

In conclusion, these machines are typically Panasoni¢
and are a delight to work on. The main emphasis in this
article has been on the mechanical side, as those with littld
experience of these machines will be more likely to
encounter faults here, but the list of electrical faults shows
that you could well be confronted with one of these.

These models were superseded by the first Panasonic
front-loading models — the NV370, NV688, NV777 etc.,
which will be the subject of future articles.

Corrections .

Under the heading Access last month the comment “to
replace the reel idler the cassette carrier has to be
removed” should have read “to gain access to the idler/
reels/intermediate gear will be much easier after removing
the cassette carriage”. Under Mechanical Faults (1) the oil
type should be RZZOLO5#56.
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TV Fault Finding

Finlux 1101 etc.

The symptoms that this fault produces are not so easy to
describe! It’s always intermittent: the picture may flash or
flicker, pull at the top, show a chequerboard effect or
bands of varying contrast. The problem is on the teletext
board, where the through-board link pins are dry-jointed
— they protrude from the board in test-point fashion.
Clean, retin and solder the lot. E.T.

Thorn 9600 Chassis

The customer said he’d bought this set from a friend for
£15 but couldn’t get a stable picture, the sound being all
right. He said he’d call the following week to collect it and
settle up. As he left I said it was probably an a.g.c. fault.

So I put the set on the bench and removed the back
cover. The first thing I saw was the tuner’s earthing strap
flapping up and down. I connected this to chassis,
switched on and discovered that my guess had been
correct — there was no a.g.c. The obvious suspect was the
TCA270S vision demodulator/a.g.c./a.f.c. chip IC1 or an
associated component, but after checking the voltages
around ICl I came to the conclusion (rightly) that the
fault was not on the inside left i.f./decoder/RGB panel
and turned to the outside left tuner panel. My first suspect
(wrong) was the r.f. amplifier transistor in the tuner, so I
replaced it with a spare I have. The fault remained. A
check was then made on the voltages at the tuner pins.
There were only a few millivolts at pin 2, which is
connected to the BZX79C5V6 zener diode W25. After
disconnecting one end of W25 I found that it was virtually
short-circuit. Replacing this put matters right and a soak
test confirmed that the trouble had been cured.

Channel selection with this chassis is by means of touch
pads. The tuning controls are mounted on the tuner
panel. On channels 5 and 6 only noise was present. I'd no
Thorn 9600 potentiometers so an equivalent was sought.
The potentiometers in a scrap GEC C2110 series chassis
appeared to be the same, and when two of these were
fitted channels 5 and 6 became operational. M.K.H.

Hitachi CPT1454

There was a fine, bright vertical line about a third of the
way across the screen, on top of an otherwise perfect
picture. It was neither stringy nor running, and a circle
display from the signal generator revealed not the slightest
foldover. So it seemed that rather than a line scan weirdo
we'd a radiation problem. Scope checks in the RGB
output stages failed to reveal anything that could account
for the line, and extra decoupling at the c.r.t.’s first anode
and across the various supply lines made no difference.
Incidentally, in these days of precarious and fickle chips
one doesn’t just earth one end of a can of microfarads and
dab the probe from the other end on to every likely point.
One switches off, discharges, makes a new connection and
switches on again. Not like the old days when a few
moments sufficed!

Having drawn a blank we decided to contact the kind
man at Hitachi. He suggested further checks on the RGB
output panel and that the blanking input at pin 7 of the
TDA3562A colour decoder chip should be checked.
When we scoped the latter we got a fine line frequency
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pulse of the correct amplitude, but there was no 3-4V
pedestal, i.e. no shoulders to the waveform. This led us to
make checks in the sandcastle pulse generator circuit,
where zener diode ZD702 (10V, 500mW) turned out to
be leaky. Should anyone else be troubled with this white
line, a very quick test is to check for about 4V at the
cathode end of ZD702, right close to the line output
transformer. A missing voltage tells all! J.R.A.

Grundig TP400TT Remote Handset

My thanks to Nick Beer who a few months ago mentioned
the cause of a few flashes then nothing from these units —
the 470uF, 8V electrolytic (incorrectly quoted as 47uF in
the May issue — Editor). He found it difficult to get one
that fitted and Grundig didn’t believe that the electrolytic
ever failed. The next four units that came my way were as
Nick said, the 470uF electrolytic being to blame. I found a
few RS 104-98¢& 25V 470uF electrolytics in the box. If you
leave about 0-75in. of the leads and dress them carefully
the electrolytic can be manoeuvred to clear the other bits
and not short them. The cover feels a wee bit tight to clip
up, but mine survived when only minimal force was used.
J.R.A.

Some Quickies

Sony KV2052UB: In the event of picture foldover down
the centre of the screen, check for a high-resistance
connection on the earth rail around the line output
transistor. This fault can be intermittent and can destroy
the line output transistor.

National Panasonic TC202: For teletext lines at the top of
the screen check the decoupling capacitor C412 (3-3uF)
which may be open-circuit.

Toshiba 141E3E: For intermittent no sound or raster at
switch on check the start-up resistor R811 (220k(2), which
may have gone high in value, then if necessary check the
STR5214 power regulator Q801 by replacement.

Toshiba 140R3E: A case of standby only operation was
traced to zener diode D808 (B46) being short-circuit.
Hitachi CBP260: This set would go into the standby mode
intermittently. The problem was caused by the 4-43MHz
crystal X1401 on memory board PC895.

Panasonic TC2207 (U2 chassis): The only sign of life was
that the standby light was on. Diode D552 (TVSC2715M)
in the EW modulator circuit was open-circuit.

Mitsubishi CT2227BM: This set would operate normally
for many days after which it would go into the standby
mode and couldn’t be switched by means of the remote
control unit. The cause of the trouble was the M50124P
ETS chip IC7AQ. J.C.

Philips 20CT3723 (KT3 + teletext)

This 20in. teletext model suffered from intermittent text
corruption and occasionally no text at all. When “text”
was pressed in the fault condition there were flashes on
the screen then the display went back to the picture. The
voltages applied to the text board read correctly but we
found that there was a dry-joint on one of the mains
transformer pins in the text/remote control power supply.
The rectifier circuit uses a centre-tapped transformer
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arrangement: the output voltage was approximately cor-
rect but with very poor regulation and a high ripple
content. M.D.

GEC C1407

A case of intermittent loss of colour led us a merry dance
with one of these portables. The cause of the problem was
eventually traced to C527. M.D.

ITT CVC1200 Chassis

This set was dead with Si651 (1A) blown. We found that
the chopper transistor T713 was short-circuit but after
fitting a replacement we could still measure a very low
reading between the fuse and the power supply “earth™
C701 (4-7uF) was short-circuit.

ITT CVC1100 Chassis

This set sutfered from a very intermittent blank raster with
flyback lines. We checked the RGB output stages in the
fault condition and found that all three transistors were
hard on. When we checked back to the decoder chip we
found that its supply was missing at pin 25. This comes from
the 12V regulator on the stand-up side pancl. There was
12V here but not on the main panel, due to a crack in the
printed track where it passes close to the edge of the PCB
on the side of the panel. M.D.

Panasonic TC2110

This was the first time we've had a fault on one of these
sets. The complaint was no results, but when we switched
on the noise produced by the power supply suggested that it
was being heavily loaded. A check on the line output
transistor produced very low readings in every direction. It
measured all right when removed and the short was still
present on the panel. The line output transformer was thus
suspect and fitting a replacement provided a complete cure.
When doing this make sure that you get the phase of the
power supply feedback winding correct. If you don’t the
result will be line pairing and singing from the power
supply. M.D.

Sanyo CTP6130 (80P Chassis)

The initial problem with this set was no results. H.T. was
present at the collector of the chopper transistor Q304 but
there was no output from the power supply. The trouble
was caused by R302 (330kQ2) which biases Q3(4’s basc.

The set was returned to the customer who then
complained of picture break up at the top of the screen. We
found that the cause of this was poor soldering on three of
the leads that join the little subpanel above the line output
transformer to the main chassis. Incidentally the tube was
in very poor condition though the set was only about three
years old. M.D.

B and O LX2800 {37XX Chassis)

This monster was brought in by two exhausted field
engineers with the complaint that there was no line sync.
When it had been on for a few minutes it appeared to losc
field lock as well. Sync separation is carried out in the
TDA1940 chip 26IC5, which also contains the line and
field generator circuits. A video signal of correct form and
amplitude was present at pin 11, but there was no
composite sync output at pin 9. Some of the voltages
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around the chip were slightly low but none of the
peripheral components scemed to be faulty. Fitting a new
chip restored correct operation. N.B.

Salora 20L30 (L Chassis)

This set developed intermittent sound while running in the
shop. Needless to say it worked perfectly as soon as it was
on the bench. So we put it aside on soak test. Two days
later the fault appeared. A scope was hastily coupled to the
output of the switching i.c./input of the TDA1013H audio
output chip.The audio signal was present but while I was
looking the other way the output chip failed completely
(smoked!) and the set went dead. Replacing the chip still
left us with a dead set, but it didn't take long to discover
that the 18V supply rectifier DB606 was short-circuit. This
supply, for the audio output chip, is derived from pin 13 of
the Ipsalo transformer. N.B.

Philips 10CX1120/05

This little 10in. set had a distorted raster and no field sync
for ten minutes after switching on. The encapsulated bridge
rectifier was faulty — intermittently open-circuit. It's a
standard SKE type. N.B.

B and O 33XX Chassis

This set wouldn’t start. The usual dry-joints had been
attended to so further investigation was required. Q3 on
the power supply panel turned out to be open-circuit. N.B.

JVC 7860

This one is an oldie but as a meter check revealed that the
tube was in fair condition we went ahead and investigated
the fault — an overbright raster. The decoupling capacitor
C104 (10uF, 200V) is very often the cause of such troubles
and sure enough was crusty. But the main cause of the
trouble was the video amplifier transistor Tr204. A BC327
fits the bill. N.B.

Hitachi CPT1446

There were two faults on this set, a field fault and the
memory not storing channels. But there was only one
defective” component, 1C201 (ZTK33B) which had only
11V at its cathode. Fitting a replacement restored normal
operation. A.D.

Ferguson TX10 Chassis

This set would intermittently trip and shut down. We
checked for the usual dry-joints on the chopper trans-
former and found the connections to be all right — we
resoldered the legs anyway as a precautionary measure.
Whilst checking the high-value resistors in the chopper
circuit we discovered that R810 (150k{Y) was open-circuit.
Replacing this restored normal operation.

Toshiba 145R7B

This set had a most unusual sound fault. There was pitch,
not volume, distortion. Some voices were o.k. but others
would distort. The cause of the trouble was that the sound
mute transistor Q860 would sometimes conduct due to a
bias of some 0-6V at its base — this should be present only
during channel change or when tuning the set. A leaky
1N4148 diode (D203) was producing this bias. A.D.
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Test Report: The HS D100 Converter

The TV receivers sold in the UK in the late sixties and
early seventies were mostly of the dual-standard (405/625-
line) type, incorporating both a v.h.f. and a u.h.f. tuner.
One advantage for the TV-DXer was the fact that the
relatively narrow 405-line vision i.f. bandwidth could, with
a bit of modification, be used throughout the TV bands —
a narrow bandwidth improves the selectivity and noise
performance. This happy situation was not to last. As
u.h.f. only reception became the norm in the UK, so the
manufacture of dual-standard sets came to an end. All
was not lost however. In addition to keeping older sets
going there came the option of using an upconverter.
These had come into use to enable the signals on cable
networks, distributed mainly at v.h.f., to be frequency
converted and fed into a standard u.h.f. receiver. The
DX-TV enthusiast could therefore use an outboard v.h.f.
tuner unit, an upconverter and a standard u.h.f. TV set to
receive Band VIII transmissions. However this arrange-
ment deprived him of the advantage of having available a
narrow-band i.f. strip. It didn’t take long to discover that
adjustable bandwidth filtering could be added between
the tuner’s output and the upconverter. A suitable design
appeared in the February-April 1982 issues of Television.

Basic Features

The D100 converter produced and sold by HS Publica-
tions of 7 Epping Close, Derby DE3 4HR makes this
technique readily available, all the items required being
incorporated in a single, compact box (see accompanying
photograph). There have been several versions of the
D100. The latest, the De Luxe, differs from earlier
versions in having facilities for sound reception in
conjunction with a f.m. radio receiver. Fig. 1 shows a
simplified block diagram of the D100 De Luxe converter.

One’s first impression on unpacking the D100 is of its
compactness — the attractive white/grey Verobox mea-
sures just 180 X 120 X 90mm. Three cables emerge at the
rear. There are two 90cm coaxial cables, with terminating
plugs, for the u.h.f. video and f.m. sound outputs and a
1-2m three-core mains lead. The aerial input at the rear
uses a chassis-mounted Belling type socket.

The front mounted controls (see photograph) are as
follows, from left to right starting with the upper row:
Band I/Ill/u.h.f. selector switch; “osc” (sound tuning);
main v.h.f. tuning; main u.h.f. tuning — note that at
v.h.f. the u.h.f. tuning knob doubles as a v.h.f. fine tuner
and vice versa. The bottom row controls, again from left
to right, are: r.f. gain; a toggle switch for sound on/off; i.f.
gain; then two toggle switches that provide the various
vision i.f. bandwidth settings available; and finally a red
LED to indicate mains on/off. There is no mains on/off
switch. The tuning controls are standard potentiometers
with 270° rotation.

A look inside revealed the very compact layout, with
wiring looms and a fully protected mains power supply.
The input signals — v.h.f. or u.h.f. — are fed to a very
small tuner where the appropriate band is selected. With
the sample unit we had for test the coverage was mea-
sured as 44-98MHz Band I, 150-244MHz Band III and
420-876MHz u.h.f. Overseas versions can be supplied to
order, for example covering the Australian ch. 5. The
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u.h.f. coverage includes the 435MHz ATV band, extend-
ing to include the ch. A80 US Forces outlet in Holland!

Operation

Apart from sound tuning the use of the front panel
controls is fairly obvious. There are separate r.f. and i.f.
gain controls. Generally, you operate at almost full gain,
with perhaps a reduction with very strong local signals to
avoid overloading the bipolar tuner transistors. HS tell us
that an earlier version of the D100 incorporated a.g.c.,
but that as customers wanted knobs to turn they came
back. My own system has no a.g.c. prior to the receiver
itself: I've not found manual gain control to be inconve-
nient — I leave it at maximum unless a strong local signal
is present.

The double use of the v.h.f/u.h.f. tuning knobs is
ingenious, allowing ease of calibration at v.h.f. and u.h.f.
The v.h.f. calibration is excellent and reasonably accurate:
at u.h.f. I'd have liked additional channel indications at
chs. 25, 35, 45 and 55. The fine tune variation might
benefit from further thought. At 60MHz there’s a
+2-5MHz variation of fine tune centre, at 220MHz a
+14MHz variation and at 750MHz a +2MHz variation.
Band I and u.h.f. could do with expanded coverage, with
Band III perhaps reduced to give a similar variation
throughout.

For vision bandwidth adjustment two miniature toggle
switches intraduce tuned circuits via pin diodes. Both
switches up gives wide bandwidth, the right-hand switch
down gives medium bandwidth while both switches down
gives narrow bandwidth — the bandwidths. are SMHz,
3-3MHz and 2MHz respectively. Progressively reducing
the bandwidth improves the signal-to-noise ratio and the
selectivity dramatically. Signals that are only just visible in
the wide position lift out of the noise/interference in the
narrow position. The narrow position is also very useful
when trying to tune in a weak signal on a channel adjacent
to a very strong local signal.

Sound Reception

One difficulty with DX-TV is reception of the sound
signals. Several different sound-vision spacings are used in
Europe — with system B/G the spacing is 5-5MHz, with
system [ it's 6MHz while with the East European system
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Fig. 1: Simplified block diagram of the HS D100 De Luxe converter.

D it's 6:5MHz. If you want to tune in a US system M
signal the spacing is 4-5MHz. A receiver that could handle
all these standards would be an expensive item, capable of
receiving the full transmission bandwidth of the appro-
priate standard$. For DX-TV purposes we prefer reduced
bandwidth working in order to be able to resolve the
weakest signals. The D100 De Luxe combines the advan-
tages of narrow bandwidth working while retaining full
sound tuning capability — on test the sound offset tuning
range was from zero to 12MHz! The usual 5-5/6/6-5MHz
spacings are thus well covered. Operation is simplicity
itself. Having tuned the converter to the required channel
you move the sound toggle switch to the on position then
tune the “osc” control accordingly.

On test with a 60MHz signal we obtained the following
results, taking the system 1 6MHz spacing as zero: 60MHz
—-10dB, 61MHz —-5dB, 62MHz 0dB, 63MHz +2dB,
64MHz +2dB, 65/66/67TMHz each 0dB, 68MHz —1dB,
69MHz —5dB, 70MHz —8:5dB, 71MHz —13dB, 72MHz
—17dB. It will be seen then that there’s a uniform, high
response over the important system M/B/G/I/D spacings.
Perhaps more importantly, these results are obtained with
the vision bandwidth reduced to 2MHz.

With a system 1 signal the sound output from the unit is
typically 354V at 106MHz, which is adequate to drive any
f.m. radio receiver.

Assessment

We queried the absence of a mains on/off switch with
HS. The reason for its omission is to ensure that the
curious who may open the case are not exposed to any
terminal, tag etc. that is at mains potential — the connec-
tions to the mains transformer are covered with three
layers of heatshrink. In addition, the d.c. LED indicates
safe or otherwise.

Adjusting the TV receiver to suit the converter’s output
is also simple. Tune the receiver to ch. 21, connect the
converter’s u.h.f. output and switch on. As you tune up
the band a noise peak will be found at approximately ch.
30, followed by a heavy, blanked out carrier at ch. 35 and
a further noise peak at approximately ch. 40. Select either
of the noise peaks, with the aim of avoiding local signals.
If you do get problems with patterning, the modulator’s
oscillator can easily be tuned to move the output farther
up the band. At ch. 40 we found that the output measured
0-3mV across 75€}.

The unit is easy to set up: once the appropriate noise
peak is found, tuning is straightforward. It's important
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that the fine tuning controls are sct midway, particularly
in Band IlI, to ensure accurate correlation between the
tuning and the scale indications. Provided that care is
taken to prevent overloading with strong signals no undue
problems should be experienced. 1 found that adjacent
channel reception next to the strong local Rowridge
signals here was perfectly satisfactory — experience will
indicate the appropriate r.f./i.f. gain settings to prevent
breakthrough and cross-modulation.

Switching from wide to medium bandwidth provides a
useful improvement of the vision but when narrow is
selected the change is dramatic. Careful tuning is required
in the narrow position since optimum quality is critical.
With the narrow setting the weakest signals can be raised
to an identifiable level, which is of course the whole point
of having switched selectivity.

The variable sound tuning gives flexibility with the
various transmission standards and 1 found it interesting to
feed in a satellite downlink via the TVRO equipment and
tune across the whole set of subcarriers.

The signal-to-noise performance is a few dB down in
comparison with the well known ET021 MOSFET tuner,
which provides a somewhat cleaner signal with a known
Band I source. My only other criticism is that | feel some
additional gain following the tuner would have been
helpful, say 12-15dB.

In Conclusion

In conclusion, the D100 De Luxe is a very versatile r.f./
i.f. tuner system providing a wide sound tuning range and
a sensible selection of vision bandpass characteristics. The
wide r.f. coverage, with extended upper u.h.f. range, is
excellent and the unit’'s compactness is impressive. The
units are individually built, so it's possible to ask for
variations such as different frequency coverage, supply
voltages, etc. A descriptive booklet is included. The unit
does not provide standards conversion of course. but you
can nevertheless get a strong system L signal to appear —
details are provided with the unit. Many of these units
have been sold aver the past few years. They have been
used in the UK and elsewhere, with all types of signal
propagation. The pedigree is good and the units can be
recommended. The UK price of the De Luxe version is
£89-99 inclusive of VAT, postage and packing. The non-
sound “standard™ version is available at £77-99. A leaflet
on the D100 is available from HS Publications (address
given earlier) — please include an s.a.e. with any
enquiries.
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The Butt of Lewis

Les Lawry-Johns

I'd spent an interesting morning repairing three colour
sets and a Pye cassette recorder, all for next to nothing
because their owners always seem to be able to give me a
good reason why they shouldn’t be charged and, being the
fool that I am, I always seem to see their point of view.
Why doesn’t my bank manager see mine?

SEME Stan

Just as I finished the last one Stan (from SEME Ltd.)
came in to take my order (small). I gave him the list and
while he was writing it down I noticed the thing sticking
out of his top pocket. It had a little red light on it, and
suddenly started to bleep. “Why don’t you answer it?” |
asked.

“It won’t talk to me” Stan said. “I have to phone
them.” :

~ “Well phone them then and stop that racket” I said
crossly.

“0.K.” said Stan, “can I use your phone?”

“Of course you can” I replied. “I'll go and make your
coffee with no milk and sugar.”

So Stan phoned back to base while I plied my way in
the kitchen. When 1 came back Stan looked white and
shaken.

“I don’t know” said Stan, “I’ve to go to the Outer
Hebrides to placate a bloke called Tim Tiny or something
like that. T know it’s a familiar name, but I can’t recall
upsetting anyone that far away.”

“I hope the sea is calm for you™ was all I could think to
say.

So Stan staggered out whilst I sat behind the counter
wishing I’d not phoned SEME the previous day, saying I'd
been dissatisfied with Stan’s service on his last visit to me
at the Butt of Lewes. I hope Mr. Bullock will bump into
him and calm him down. I know he’s up that way but |
can’t remember where exactly. Sorry Mr. Bullock. Hope
Stan makes it across those waters. I wonder why I feel a
little guilty?

The GEC 3135

I felt guilty about this little GEC monochrome portable
too — Model 3135. When it came in it refused to work at
all, but it’s a nice little set so I got on with it with the best
of intentions.

The fact that it didn’t work at all suggested to me that
the trouble was in the power supply. I checked everything
on the rectifier panel then decided to look up the circuit
— in the 1976-77 volume of Radio and Television Servic-
ing. With my muddled mind it took me a long time to
make sense of it — it’s the set with the switch-mode pump
circuit, a single transformer being driven by the pump and
line output transistors.

I decided to try it out with a battery supply. With 12V
d.c. input the sound burst out and I concluded from this
that the set would operate with a battery. This was silly,
because I hadn’t checked whether a picture would appear.
I then reverted to mains operation and continued my
search, beginning to realise what an idiot I'd been.
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There was 250V at the collector of the switch-mode
pump transistor TR451, which is adjacent to the switch-
mode/line output transformer, but nothing at its base or
emitter. A more careful study of the circuit suggested that
a fault in the line output side could cause this condition.
After a bit of a struggle I checked the line output
transistor TR203 and found that it was short-circuit. At
this point I decided to give the customer an estimate and
wrapped up the job until I'd got his O.K. to proceed.
When he came back he declined and took the set away.
Another waste of time. Only mine so it doesn’t matter.

The Decca Portable

Shortly afterwards a young chap carried in a Decca
colour portable. He said it had just arrived and was brand
new but couldn’t be tuned in.

I plugged it in and fitted the aerial plug. One front
button selected the channels: the next two to it were for
tuning up or down and the right side single button was for
memory store. I selected channel 1 and pressed the lower
search button. The screen lit up with a mass of grain and
faint (TVS) channels drifted through. London BBC-2
appeared and I pressed the button once more in case the
set lingered. Down we subsequently went and Channel 4
appeared, only to vanish as the set continued on its way
down. BBC-1 appeared next, and I pressed the memory
button to keep it on switch position 1. I then selected
position 2 and repeated the previous procedure, pressing
the memory button when BBC-2 appeared. This business
was repeated for ITV and Channel 4. The young man was
amazed.

“How did you do that? I'd tried for hours.”

“You were probably going up instead of down” I
suggested.

So having paid me a pound for the job he packed up °
the set and whilst doing so mentioned that it had arrived
by parcel post that morning, having been ordered from a
club. This explained why he hadn’t be able to call for help
from the suppliers.

Return of the Intrepid Duo

Shortly after this a large, expensive car drew up outside
(like I used to drive but can’t afford to now). Out got
Beardy and non-Beardy. “Oh my Gawd” I groaned. -

They brought in a 22in. Amstrad of the type that has
been haunting me lately.

“Will you just have a quick look at this?” said Beardy.

I stared at it hard.

“No, don’t look at it. Find out what’s wrong with it
while we wait.”

So I took the back off and freed the chassis, pulled it
out and turned the whole thing up to get access to the
chopper transistor etc. The latter was short-circuit, as was
the line output transistor. Making allowances for finding
the cause of the trouble and the resoldering etc. that
would be required I told them that it would cost about
forty quid.

Beardy’s hair stood on end. “You are joking with us.
Forty pounds to repair a TV set?”

“Yes. It was forty pence last time I think but this one
will be forty pounds — or maybe more. If you're not
happy you can take it and see whether you can get it done
cheaper elsewhere. Only don’t bring it back here.”

So off they went, having found that Uncle Les isn’t as
daft as they’d thought he was.
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TAYLOR AMPLIFIERS

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

Price

£19.95 cach + Carriage & VAT [Total £24.68)
10+ £16.40 + Carriage & VAT
20+ £15.09 + Carriage & VAT
Specification: Frequency: 470 - 860 MHz

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

T.S5. 2004 4-Way U.H.F. Distribution Amplifier

Price

£14.95 cach + Carriage & VAT (Total £18.93)
10+ £12.60 + Carriage & VAT
20+ £11.59 + Carriage & VAT
Specification: Frequency: 470 - 860 MHz

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

BEEEEE $TAYLOR BROS. (OLDHAM) LIMITED Telephone: 061-652 3221
VISA Bisley Street Works, Lee Street, Fax: 061-626 1736
B  Oidham, Lancs., England. OL8 1EE Telex: 669911 Taylor G

STOP PRESS!

NEW WAREHOUSE OPENING SHORTLY
IN THE WEST MIDLANDS AREA

GARY WINTERTON (FORMALLY OF HUSSAINS) HAS FINALLY TAKEN THE
PLUNGE AND GONE IT ALONE. OFFERING A FULL RANGE OF EX-RENTAL
TV & VIDEO. NO WILD PROMISES — JUST GOOD STOCK AT FAIR PRICES

YOU COLLECT OR DELIVERED TO YOUR DOOR!
NO ORDER TOO LARGE OR TOC SMALL

FOR MORE DETAILS RING 021-784 5209

OR 0836 590696 (MOBILE)
TRADE ONLY SUPPLIED
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Letters

AMSTRAD AND REDIFFUSION CTVs

In reply to J.S. Ruwala (Letters, October), I've used the
BU208D as a replacement chopper transistor in a number
of Amstrad CTV2200 and CTV2210 receivers and found it
to be trouble free. Although it’s rated at 12-5W, I think
that the important factor is the junction temperature
rather than the specified power dissipation. These sets do
have a large, efficient heatsink. After all, Grundig find the
BU208A a suitable device for use in the switch-mode
power supply in the CUC series chassis, while Ferguson
use a BU208B in the TX10 chassis. They should know!
The only reason why I advocated the use of the BU500D,
which is rated at 75W, in my recent article on these
Amstrad sets is that it’s available from Sendz at £1.

One point I forgot to mention in my article was that if
the owner of onec of these sets, or his mate who under-
stands computers, keeps replacing the d.c. fuse F502
(2AT) while the chopper transistor is short-circuit, or
wraps it with wire or cigarette packet foil (and some of
them do!), the surge limiter R501 (5-6€), 5W) will go
open-circuit.

On a different subject, Nick Beer stated in the October
TV Fault Finding column that he cut off the diode lead
when fitting a universal tripler in a Rediffusion Mk. 3
chassis. The official Granada policy is to connect the
diode lead to the input lead that goes to the line output
transformer.

These sets are prone to dry-joints. I always resolder the
pins of the line output stage chokes SL1 and SL2. If their
ferrite core tops have fallen off, due to heat, stick them
back on with Superglue. In view of the age of these sets |
find that it pays to remove 5C20 (2,500uF, 40V) on the
same panel, using desoldering braid, as the end often
bulges electrolyte, indicating the need for replacement.
Also check 5CI15 (47uF, 350V) for the same symptoms. If
you find that the line scan thyristor SITR1 — the one
nearest the chokes — has blown, the usual cause is dry-
joints on the pins of the EW transformer 61.4 on the
power supply panel.

Dave Mackrill,
St. Leonards on Sea, East Sussex.

BEAB AND THE HOME OFFICE

In answer to John Coombes’ query about safety resistors
(November, page 35) I would like to suggest that the
cause lies elsewhere than in Devon’s warmer weather. A
few years ago 1 worked for a well-known Japanese TV
manufacturer in South Wales. The failure of safety resis-
tors in otherwise non-faulty new sets was quite common,
to the extent that I christened it the “BEAB Syndrome™.
It's my opinion that the first law of BEAB must read
something like this: in the exaggerated pursuit of safety, a
major current-carrying component must be constructed so
that it is inherently unreliable.

I would also like to comment on L.A.C. Dopping-
Hepenstal’s letter. He says that “Home Office reasons
seem unconvincing”. Surely this is true of most “reasons”
given by the Home Office on a variety of topics.
Unconvincing “reasons” usually come from those who
wish to conceal their true motives. The Home Office loves
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to exercise control over people, and the licensing system is
designed with that in mind. Why otherwise have such a
cumbersome arrangement? Every budget day the
Chancellor remits in income tax allowances to the basic
rate taxpayer a sum that’s close, per week, to the net
receipts from the TV licence fee. Why not simply omit
one year’s allowance increase (or more if necessary) and
wind up the TV licence altogether? The “reason” given
for not paying the BBC out of general taxation is that it
would remove the BBC’s accountability. But there’s no
accountability to the general public at present. If we are
dissatisfied we can’t withhold part of our licence fee, and
if we don’t take out a licence we can’t watch anyone else’s
rubbish either!

The BBC’s only real accountability is to the govern-
ment, which has to arrange the financing in one way or
another, yet every government for the last twenty or more
years has complained about the BBC’s lack of account-
ability — and of anti-government bias! The ‘“reason”
seems more of an excuse to me.

Philip Lane.
Aberaeron, Dyfed.

Editorial comment: The idea of the licence fec as a
method of financing the BBC is surely to give it a degree
of independence from general government control. The
systern has not worked well for many a year, and seems to
be on the verge of breaking down. I have a feeling that it’s
the *“least worst™ approach though!

HELP WANTED

Could anyone provide information on the pin connections
for the TI TMS1000MP096 musical processor chip? I have
been unable to obtain this information from the supplier
and there is no TI representative here.

S.C. Kinnoo, clo Mauritius Inst. of Education,

Reduit, Maritius.

Could anyone supply me with a core for the f.m. coupling
transformer L7 in the Cossor Model 523 radio receiver.
It’s connected to a spring at one end and to the dial cord
at the other and has broken in half.

Nick Beer, 27 Devonshire Park,

Bideford, N. Devon EX39 SHZ.

Could anyone supply a service manual or circuit diagram
for a Centronics colour monitor Model 1415, code
ABAA. It’s a l4in. medium-resolution RGB monitor. I'd
of course be willing to pay for this or a photostat. Also
does anyone have a service manual for the Scopex 4D10A
oscilloscope?

John Walker, Eng. Tech., 14 Leamside,

Leam Lane Esuwte, Gateshead,

Tyne and Wear NEI0 8NT.

I've been trying to obtain back copies of Television from
April 1979 to June 1986 inclusive. If anyone has these
issues for disposal or is willing to part with them for a few
readies, please contact me.

P. Burgess, 2 Pepys Crescent,

Barnet, Herts EN5 3EG (telephone 01-441 5126).

PLANNING RESTRICTIONS

Strange planning restrictions by local authorities and
pointless by-laws can be the cause of the demise of family
radio and TV businesses. At one time here in Plymouth a
serviceman could have a shop in the city centre and live
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Manchester Road, Bolton BL2 1ER.

BOLTON COMMUNICATIONS PROJECT

SATELLITE TELEVISION
RECEPTION TRAINING COURSES

ONE DAY COURSE on SATELLITE T.V. RECEPTION - To be held at Smithills
Coaching House, Botton on Thursday, 24th November, 1988 — £45.00 (including Lunch).

THREE DAY PRACTICAL COURSES with hands on experience to be held at Bolton
Metropolitan College — £90.00 per course (including Lunches).

SATELLITE T.V. INSTALLATION - 1st, 8th and 15th December
repeated on 2nd, 9th and 16th February.

SATELLITE RECEIVING SERVICING — 5th, 12th and 19th January.

Applications now being accepted for two year full-time Diploma in Electronics and
Communications including units on Fibre Optics and Satellite Reception.

For further information please contact:
Terry Tudor (Project Manager), Bolton Metropolitan College,

Tel: (0204) 31411 Ext. 3371/3395

over or behind it with his family — pleasant accommoda-
tion too, for in some cases there were large gardens. But
the planners altered all that. They decreed that no one can
live on business premises in the city centre. So the family
home has to move to the suburbs. The result is that you
have to pay two lots of rates etc. and a lot of unnecessary
travelling is required.

How does this affect the consumer? The old style dealer
knew his products inside out and couldn’t afford to sell
junk. With all due respect to present-day retailers, they
seem to be unaware of the shoddiness of the electrical
goods they are selling and the shop assistants are too
remote from the engineers to be able to get any advice on
the quality of the goods on offer.

The only consolation is that a number of television
engineers have been able to open shops in the suburbs
and make a success of it.

K.J. Treeby,
St. Judes, Plymouth.

AVO BATTERIES

There have been several references to the cost of the 15V
battery used in the Avo Model 8 in past issues. I've found
that two 9V PP3 batteries and a 6-8k{} resistor connected
in series can be used instead. The procedure is as follows.
Strap the two batteries side-by-side with opposite polarity.
Connect one set of positive and negative terminals with
say SA fuse wire. Wrap some stiffer wire round the
positive terminal of one battery and connect the leadout
of the resistor to the negative terminal of the other one.
You'll find that this assembly will fit longways into the
battery compartment. The wire from the positive terminal
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will push between the battery side and the meter connec-
tion, and the other end of the resistor will likewise push
between the negative connector — lay the resistor on top
of the battery. You'll find that it's easier to remove the
1-5V cell before fitting the batteries. An alternative
arrangement is to remove the resistor in series with the
adjuster and fit a 10k(} hi-stab resistor in its place.

I've checked my meter with various hi-stab resistors and
have found no difference in the accuracy of measurement.
Fredrick J. Hay,

Stockton-on-Tees, Cleveiand.

SHARP VC9300

In the November Service Bureau the problem of intermit-
tent loss of colour with the Sharp VC9300 VCR is
mentioned. Having just spent a great deal of time on this
problem I can sympathise. It may seem illogical, but the
trouble went away after replacing 1C301 (SA8063). The
machine showed the fault only when the top cover was in
place. It would seem that this thick-film unit, which lives
in the head preamplifier screened box, gets overheated by
the components below it.

R. Marshall.

Tonbridge, Kent.

SERVICING VIABILITY

May I add to the opinions expressed in recent letters on
spare parts prices and servicing viability? I've been in-
volved in servicing consumer electronic products since
1961 and find that certain basic factors haven't changed
much. People have never wanted to pay a viable rate for
repair work. This is mainly because of other “competitive
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repairers” doing work at ridiculously low prices in order
to maintain a work flow. In business you either make a
profit (large or small) or you go bankrupt, so to condemn
genuine engineers and dealers as being greedy rip-off
merchants is short-sighted and narrow-minded.

If anyone reading this cares to start up a new business
in the audio/TV/video consumer electronics trade he’s
more than welcome to try to make a living out of it. It will
not be easy, and never has been. On the subject of spares
costs, very large organisations have to employ larger
numbers of people and their overheads — covering
premises, vehicles, despatch, etc., etc. — are con-

sequently large. This will inevitably be reflected in the cost
of spares.

If the public wants good service with properly trained
staff and engineers it must be prepared to pay for this.
Personally, I've never stopped learning and retraining
since I entered the industry. My current take-home pay is
£108 a week, which 1 suspect many of those “highly
qualified electronic engineers” would laugh at. But I can
repair car audio, home audio, TV sets, VCRs plus all tape
recording equipment etc. Can they?

M.J. McHugh, Eng. Tech.,
Hednesford, Staffs.

Servicing with LSI Devices

You have no doubt noticed the dramatic increase in the
use of larger and larger scale integrated circuit chips in
everything from microwave ovens to VCRs and compact
disc players. Such devices may replace a couple of i.c.s
and a handful of transistors or maybe a lot more in an
earlier design, so servicing calls for a rather different
approach. Manuals differ considerably from one setmaker
to another in the amount of information given on what
goes on inside such i.c.s. It may be worth noting that
Salora employ the widely used Philips TDA and SAA
series chips and provide very helpful diagrams for them in
their circuit descriptions. These are obviously applicable
elsewhere. The purpose of this article however is to pass
on practical advice based on the considerable experience
we’ve now had with these devices. Others may or may not
agree with the views put forward here, but I've been using
these methods for some time and have found them best in
the context of workshop practice.

Anti-static Work-station

By now we should all be aware of the problems
associated with devices that are sensitive to static. To
facilitate replacement we've installed an anti-static work-
station. Before doing so, much deliberation was given to
the need for such an area. Having gone ahead we’ve
found that it has been in everyday use and that on more
than one occasion our three workshop engineers have had
to queue to use it. Timber construction was used, as
shown in Fig. 1. The dimensions may seem large, since in
most cases a panel can be removed for repair, but we
decided to cater for even the largest TV sets likely to need
to be put on it.

We used the RS 550-022 anti-static work-station kit —
floor mat, bench mat, quick-release wrist strap, three
interconnecting leads and an interconnection plate with an
earthing post and an earthing wire to link the plate to an
independent earth. The bench and floor mats were cut
down to size and stuck down with Evostick carpet adhe-
sive. The two mats are linked to the interconnection plate
via resistive straps, and this is where the wrist strap is
connected. As a result these are all earthed to the same
point. If you should require them, replacement parts are
available from RS.

Another requirement is an earthed soldering iron. To
make sure that it isn’t used with an unearthed point and
that nothing else is connected to its outlet, the mains
connection is made via an MK three-pin clock connector.

Temperature control is by means if a dimmer. Because
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Nick Beer

of the low resistance of the iron’s element a 60W bulb is
wired in series with it. This acts as a sort of temperature
gauge. An improvement will be made in the future!

Removing Surface-mounted Devices

Removing a surface-mounted device is tricky at the best
of times. We use two methods. Should you want to save
the device — if for example the diagnosis is tentative and
the chip is an expensive one — proceed as follows.

First, remove as much solder as possible with
desoldering braid (e.g. RS type 555-049) used in conjunc-
tion with extra flux (RS 558-869). Most workshops have
flux but if you haven’t it’s invaluable and costs only about
£3. Don’t leave the braid on the joint any longer than is
necessary — modern print will lift if you as much as look
at it! Then touch a fine-tipped iron of not more than 15W
on each leg while at the same time lifting the leg from
beneath using a suitable device (see Fig. 2). There are
loads of tiny, hooked probes that are suitable. It will need
to be thin though. Failing that, flatten out a long staple —

1y
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35"

Back

Interconnection plate/-

Fioor mat

o o
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Fig. 1: Layout and dimensions of the anti-static work-
station. Quarter inch plywood/blockboard is suitable.

Apply heat here\
Soldering pad/

Fig. 2: Removing an LSl chip.

Lever up leg Soldering pad

%%

Fixing glue D057
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this works surprisingly well. When all the legs have been
lifted (but none of the print!), carefully apply heat to the
edges of the device to melt the glue that holds it to the
PCB. Lever the device off the board while heating it in
this way: this should be a quick action, not like stripping a
door!

The other method is barbaric but is my personal
favourite and is the safest approach when it comes to print
damage. Run a sharp Stanley knife over the legs of the
device, as close to its body as possible, cutting through the
legs. Don't try to do the job in one go. Apply light, very
even pressure and go in both directions. This should avoid
print buckling, and after a dozen or so goes the legs will
be cut. If you do it in less you're pressing too hard and
one day you'll have to link up print with an 84-pin chip!
When all sides are free, remove the body as before. Then
unsolder cach leg from the board in a quick “flick” action
so that virtually no heat is applied to the print.

Finally, with either method, after removing the device
tidy up the solder pads using braid and RS solvent cleaner
(555-134) to remove the flux.

Fitting Replacements

Now to fitting the replacement device. Having prepared
the PCB you must decide on which method of soldering
you’re going to use. In my opinion it’s best to use solder
cream. This is a 62/36/2% tin/lead/silver solder suspended
in flux. You apply it via a syringe to the PCB then you
show the device to the board — ensure that it’s the correct
way round and perfectly square. Then, as you solder, you
push the leg of the i.c. on to its pad through the cream
and the joint is made by the solder amalgamating on the
pad.

When applying solder paste/cream, apply it only to the
outer halves of the pads and apply sparingly — experience
will show you how much to use. To solder, you just touch
the pins: if you apply the paste to the inner halves of the
pads the heat won't reach this area so the paste remains
and there’s a danger of shorts. The RS stock number for a
25g syringe is 551-693. After soldering all the pins thor-
oughly, remove the excess with a swab soaked in solvent
cleaner. Because of its nature, provided you've used the
paste in a suitable amount shorts and dry-joints won't
occur.

The alternative method is to tin the pads with a low
melting-point solder such as RS 551-665 then place the i.c.
on and touch each leg with the iron, making sure that the
solder melts properly and that the leg fits flat on to the
pad. The main disadvantages of this method are first that
a lot more heat is required, with a greater risk of damage
to the print, and secondly that when you try to fit the i.c.
the pins tend to “roll off’ the pads because they are
rounded with the tinning solder. The latter can be parti-
cularly annoying when you are trying to line up 84 pins.

After soldering the chip in, check each leg for a good
joint and no shorts — use a magnifier for this. Then clean
around with solvent cleaner and cover your joints with
PCB lacquer.

One final point. When you fit the i.c., it may be
preferable first to glue the replacement device in place.
This prevents movement of the i.c. when you start to
solder.

You won't go far wrong if you follow the guidelines
given above. RS products are available by mail order on a
cash with order basis from: Electromail, PO Box 33,
Corby, Northants NN17 9EL (telephone 0536 204 555).

TELEVISION DECEMBER 1988

next month in

UELEVISILIL

FREE NEXT MONTH!

The Celtel Year Planner comes free with your
January 1988 issue. It enables you to keep an
instant reference to vour appointments and activi-
ties throughout the year.

@ SERVICING THE FERGUSON TX10 CHASSIS

The well-known TX 1) chassis was for several years
Fe-guson’s large-screen, 110° top-of-the-range
chassis. Some radical ideas were incorporated in
its design, particulariy in the chopper circuit which
also generates the e.h.t. supply. With a low power
consumption of 65W the chassis is inherently reli-
able and assured of a long life. K. Rutherford
provides a thoroughk run-down on fault-finding.

@ TTL LOGIC PROBE/ANALYSER

Complete details, ircluding a suggested PCB lay-
out, of a probe that reveals the logic state at any
point in a digital circuit — also whether the point is
floating. This easy 1o build probe is of great help
waen building or servicing logic circuitry. In addi-
tion the basic logic gates, their characteristics and
methods of implementation, are surveyed.

® HOW TO DEAL WITH EHT ARCING

E.H.T. arcing is a common enough problem, but
it’s often dealt with n a rather haphazard way. Nick
Bzer provides guidance on the best way to go
about stopping the trouble.

@ IBC ‘88 REPORT
The main theme of the 1988 International Broad-
casting Convention was high-definition TV. Geoff
Lawis reports on tne latest developments in this
field and the debaze on standards, also on other
recent innovations.
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How to Run Your Vintage TVs

Part 2

In Part 1 last month we looked at the video frequency side
of providing signals for vintage TV equipment. In this
concluding part we will consider first the r.f. side then
various ancillary topics.

RF Modulators

Most people seem to use David Looser’s r.f. modulator
design (see Television October 1984) which is a perfectly
good circuit. Experimenters may care to try Colpitts
oscillators in the design to minimise coil winding. A novel
approach is to use intercarrier sound modulation. The
standard LMI889 chip can be readily operated with
positive vision modulation. For intercarrier sound the
subcarrier oscillator is run at 3-5SMHz, but we have no
more details of this technique.

My own approach is to use a couple of modified
Rediffusion h.f. modulators, one each for sound and
vision. They came from the previously mentioned Telebox
tuners, though there may be other sources. If you have
just one of these tuners, a co-operative friend will be
needed to supply the second modulator. Removing the
modulator doesn’t harm the tuner — it’s a metal can on the
power supply PCB. The crystal must be changed to the
appropriate carrier frequency and any h.f. tuned circuits
removed. The new crystals tend to oscillate at their
fundamental frequency: connecting a 2-2k{} resistor across
the crystal should prevent this. Remove the d.c. restorer
in the sound modulator. A simple resistive combiner will
mix the vision and sound. If there’s a demand, further
details of this design will be published.

For channel 1, the most useful frequency, the vision
carrier is 4SMHz and the sound carrier 41-5MHz. Specify
third overtone series resonant crystals. The can size will
normally be HC18/U with wire ends or HC25/U to plug
in. McKnight Crystals offers an excellent service for
amateur users, with fair prices. Lower prices are possible
if a group of people make up a large order and/or by
accepting longer delivery times. Other crystal suppliers
may be willing to help. See addresses at the end of this
article.

An LC tuned circuit will often work adequately in place
of a crystal, especially if a frequency meter is available.
Table 3 lists Band I carrier frequencies. The devices used
in these modulators may start to be unhappy at the top
end of Band I and are not suitable for Band III channels.

Signal Levels

Most modulators produce an r.f. output of 20-100mV.
The unmodulated sound signal should be 6dB (i.e. 50 per

Table 3: Band | carrier frequencies.

Channel Vision (MHz) Sound (MHz)
1 45 415

2 51.76 48.25

3 56.75 53.25

4 61.75 58.25

5 66.75 63.25

Jeffrey D. Borin, B.Sc. (Eng.), AM.LE.E.

cent) down with respect to peak white vision. The full
modulator output will overload many sets, so attenuators
are needed. Aim for 3-5SmV at the set. The full output is
often useful with an old set in poor condition.

Distribution arrangements are necessary with ambitious
rigs using several sets. Most commercial amplifiers and
splitters will cope with Channel 1, though some modern
equipment may roll off below 70MHz. With the high
output provided by a modulator an amplifier should only
rarely be needed. Coaxial cable is not a problem these
days — even the cheapest grades are suitable.

It’s worth putting an aerial isolator on a v.h.f. output.
This will prevent a dud receiver exterminating the
modulator. Use one from an old v.h.f. set — modern
isolators tend to be for u.h.f. only.

Many sets predate the standard Belling and Lee coaxial
plug, so modify or improvise as necessary.

Transmission

If you connect your modulator to an aerial you'll be
transmitting illegally, so don’t. An amateur licence allows
you to send 405 on the 70cm and other bands. I under-
stand that only two of the old 405-line transmitters have
survived — the low-power Isle of Man relay is at the
Vintage Wireless Museum and the Dover transmitter is at
the Dover Transport Museum. Can anyone prove me
wrong?

Conversion to 625

It you can’t get a 405-line signal, make your set work at
625 — no abusive letters, please. Your v.h.f. modulator
will be quite happy with a 625-line signal. Pictures will
tend to be soft due to the 3MHz receiver bandwidth, and
the h.f. bits of 625-line video may cause buzz-on-sound.

Pre-war sets are probably the easiest ones to modify —
no complex tuned energy recovery line output stage
circuits here. Sets with electrostatic deflection, such as
GEC models, should be simple. The HMVs look very
promising. 625 is almost within range of the line hold
control. Thyratron timebases may be more reluctant.

On post-war sets the line output stage tuning can be a
problem. Some Bush TV22s have been simply modified to
operate on 625 lines. Many other sets must be possibles.
A helpful two-part article on converting 405-line sets to
625-line operation appeared in the January-February 1969
issues of Practical Television.

This sort of thing has to be done by trial and error of
course. Check the e.h.t. before and after to save the line
output transformer from too much stress. The e.h.t.
rectifier’s heater may operate at the wrong power. This is
something that’s not measurable with an ordinary Avo or
digital multimeter. Extra/fewer tums on the heater wind-
ing is one answer: a BY 140 or similar silicon e.h.t. rectifier
is another.

Monitors

It’s always handy to be able to check a 405-line video
signal before modulating it. This calls for a 405-line
monitor. Most of the monitors from the valve era will
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General view of the standards converters and ancillary
equipment at the Vintage Wireless Museum. On the right, a
Test Card C monoscope. The right-hand equipment bay
contains an analogue standards converter and 625-line sync
pulse generator. The left-hand bay contains, from the top,
test waveform generators, a waveform monitor, a dual-
standard monitor, an off-air tuner, a modulator plus signal
switching section, part of the analogue converter, the mains
switching and a digital standards converter.

work at 405 cither by simple modification or switching,
which may be cither manual or automatic. Names to look
for are Peto Scott (an excellent range from §-5 to 2lin., all
with automatic standards switching). Rank Cintel, Mar-
coni and Pye. The little, solid-state 8-5in. Pye 082 has a
405-line option, but the Rolls Royce must be the Prowest
PM14/1 series. These are first class solid-state monitors,
but not all are fitted with the 405-line option.

If you decide to modify a 405-line receiver for monitor
use, remember the usual safety rules in connection with
mains isolation.

Sound

Sound does not present many problems. If you put a
riather wideband signal into your vision modulator you
may get buzz on sound. The complete cure for this is a
good low-pass filter, but this is a complex device. Just
avoid troublesome signals such as test patterns with sharp
edges. The ultimate deterrent is a direct sound feed at a.f.
Cheating again, but very effective on pre-war sets with a
gramophone input.

Sync Pulse Generator

If you run 405-line cameras or test generators you may
need a sync pulse generator. Old 405-line and
multistandard SPGs do turn up. None are young and
reliability may be a problem. Everyone except the real
masochists should avoid a valve SPG.

The standard pulses required are as follows:

Mixed sync — the full sync waveform.
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Mixed blanking — defines the black edge around the
picture. ,

Line drive — to trigger the camera’s line scan.

Field drive — to trigger the camera’s field scan.
Standard levels are 2V peak-to-peak negative-going at
75€). 4V pulses were sometimes used.

DIY designs have been published in CQ-TV. If you
want to have a go at designing an SPG a good master
crystal frequency would be a multiple of 2-53125MHz.
This will divide down to both 10,125Hz and 15,625Hz.

Studio Equipment

Very little 405-line studio equipment survives and |
don’t think there's much interest in this subject. No one
has restored a pre-war Emitron camera for many years
and the chances of doing this again seem to be remote.
Later cameras have survived, and a fair number of image
orthicon types are in amateur service.

Early ancillary equipment such as SPGs and VDAs can
be problematic. 1V peak-to-peak at 75 is a wretched
standard for valve circuits. The honourable exception is
the previously mentioned monoscope test card generator.
If there are any other fans of early studio equipment
willing to prove that this view is wrong, would they please
get in touch.

Programme Material

As a long term project 1 am trying to get together a
tape of interesting early material. This could be issued on
625 and/or 405. The two problems are getting decent
quality copies of relevant material and, far more difficult,
obtaining copyright clearance for distribution. If anyone
can help with either problem, please write to me care of
Television. For reasons of copyright 1 cannot distribute
any of the material I've so far collected.

Acknowledgements

Finally my thanks to John Gillies for much useful
information. to Reg Lovick for taking photographs and to
Gerald Wells for allowing me to make a nuisance of
myself at the Vintage Wireless Museum. The latter is run
by the British Vintage Wireless Society at 23 Roscndale
Road, London SE21 {(1-670 3667). Anyone wishing to
pay a visit should phone and book beforehand.

Addresses

CQ-TV, mentioned several times in this article, is the
magazine of the British Amateur Television Club and is
available only to members. Many useful designs for SPGs,
test pattern generators etc. have been published in the
magazine and the Club’s other publications. For member-
ship details apply to Dave Lawton, Grenehurst, Pinewood
Road, High Wycombe, Bucks HP12 4DD (0494 28899).
For details of publications apply to lan Pawson, 14 Lilac
Avenue, Leicester LES 1FN (0533 769425).

The following firms can supply crystals:

McKnight Crystals, Hardley Industrial Estate, Hythe,
Southampton SO4 6ZY (0703 848961).

IOD Ltd., North Street, Crewkerne. Somerset TAILS
TAR (0460 74433).

Euroquartz Ltd., 5/7 Church Street,
Somerset TAI8 THR (0460 76477).

C.R.T. regunning can be undertaken by Display Elec-
tronics, Unit 4, Swan Wharf, Waterloo Road, Uxbndge,
Middx. (0895 55800).

Crewkerne,
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AKAI NATIONAL PANASONIC HEABS )
Machine Nos.: VP77 VP88 VP7100 VP7200 VS1 VS2 VS3 VS5 Head Part Nos.: VEH0099 0103 0115 0121 0131 Head Price
V510 VS9300 VS9500 V59700 VS-P1 VS-P5 VHS P Machine Nos.: NV300 NV322 NV332 NV333 NV340 NV390 NV20(0 Part No 1+
AV3000 NV7000 NV7200 NVES00 NV7800 NV7850 NV8170 BETA A £24.50
AMSTRAD AV8200 NV8400 NV8500 NVB610 Nv8620 VHS 8 | BETAB £22.50
Machine Nos - VCR4500 VCRS200 VHS T ¥ead Parl Nos.: VEHO171 VEHO218 i S
Machine Nos.: VCR7000 VHS R Machine No.: NV370 NV3708 VHS M BETA T £30.85
VCR4600 VCRS000 VHS T Head Part Nos.: VEH0171 BETA W £28.99
Machine No.: NV330 NV777 VHS N BETA X £39.50
FERGUSON/JVC Head Part Nos.: VEH0286
Machine Nos.: 3292 8903 3V00 3V01 3V06 3V16 3v22 3v23 3v24 Machine No.: NV430 vHs w | VHS VIDEO
3V29 3V30 3v31 3V35 3v36 338 3V39 3V49 VHS A . VHS A £21.50
Head Part Nos.: VEH0174 VHS 8 150
Machine No.: NV366 VHS X VHS C £26.9
ﬁ'ﬁﬂff Nos.: FVH — D520 D530 D620 D720 P420 P510 P520 SHARP Mites g;‘g:g'z
p 15 Pé: P71 Head Part Nos.: DDRMU 0002 HE17/21/27 I
SEDTA R (K722 [RALD (D () [ VHS U \achine No.: VC581/273 651 681/2/3/5 659 699 VHSS | VHSF £83.10
GEC Head Part Nos.: DDRMU 0001 HEOD 0002 HEO2 04 05 UHSIH 2599
Head Part Nos.: 5458161 5456165 Machine No.. 2C9 VC110 VC200 VC220 VC300 Vl,381 VG334 VHS | £24.50
Masting Nos ~ 4000H 4001H 4000H VHs1  VC386 VC387 VCI88 VCATT VCAB1 VCAB2 VCI30 VC70 VC33N HSIK 24.50
e Pat No.. 458282 8456413 5458415 545692 VES100ICSI00INES 00 MOSOL VCOE00IVES700 wsc | YR 5.9
Machine Nos.: 4001H 4004 VHS K Head Part Nos.. DDRMU 0001 HEO9 VHS N £35.99
Machine No.: VC7300 VC7700 VC7750 VHSD | yio onee
(K Head Part Nos.: DDRMU 0001 HE10 q
HITACHI Mo iceat0 wise | VKSR £26.95
Machine Nos.: V13000 VHS A FlL Ll VHS § £26.95
Head Part Nos.: 5458104 Head _Pan Nos.: DDRMU 0001 FE12 VHS T £25.99
Machine Nos.: V14000 VT4200 VT5000 V5500 vHs H  Machine No.: VC8300 VHSL | vHS U £26.95
Head Part Nos.: 5458161 5458165 Head Part Nos.: DDRMU 0001 HE14 VHS V £35.99
Machine Nos.: VI6500 VT7000 V18000 VT8040 VT8100 VT8500 Machine No.: VC2300 VHSF | VHS W £28.25
VT8700 VT9000 VT9300 VT9500 VT9700 VT9900 VHS1  SANYO VHS X £42.35
Head Part Nos.: 1430242 T01700 1430242 T22300 ORIGINAL FERGUSON
Head Part Nos.: 5458282 5458413 5458415 5458992 )
A TS et V128 WTa VTa30 Via40 wT5030 VIP10 VIP30 vHg K Machine No.: VICS000 VIC150 VIC5300 VIC5400 BETAD | 01X0 003 222 £31.35
Head Part Nos.: 1430242 T02200 01X0 027 085 £46.02
(T Machine No.: VTC5350 VICS50C BETA D | 01X0033 825 £47.05
T hne Head Part Nos.: 1430762 102000 1xaj030]002 L8z
Machine Nos.: VR3605 VR3033 VR3905 VR3913 VR3914 VR3935 Maoning No - VTC300 VTCO455 VTCI500 BETA X | 01X0 056 013 £61.55
VR3943 VR3963 VR3993 VR3975 VR3985 VR3986 VR3833 VHS A - 01X0 057 002 £31.36
[l T ey Ay | 01X0 082 001 £46.02
VG (see also Fe usonlﬂ Machine No.: S VTC9350 BETAX | pixo 083 063 f66.03
Machine Nos.: HP4000 R2200 R3300 HR3320 HR3330 HR3350 SONY PHILIPS
HR3360 HR3660 HR3750 HR3860 HR4100 HR7200 HR7600 Head Part Nos.: AG762 044A, (448, 054A. 147A 310 274 44 POA
HR7610 HRD110 HRD111 HRD120 HRD121 HRD140 HRD150 Machine No.: SL3000, 8000, 8080, SLT 6Me, 7. 7E, 7ME BETAA | 5ot 200 54 £49.68
HRD220 HRD225 VHS A Head Part Nos.: A6762 012A. 038A. 055A, 129A 691 200 98 £62.02
Machine No.: SLSW, 5000 5100 SLCS, €6, C7 BETA B 691 201 12 £61.66
MITSUBISHI Head Part Nos.: AB762 072A, 122A, 136A, 139A, 213A 691 201 66 £61.93
Machine No.: H5200 VHS A Machine No.: SLC20, €30, C33, C40. C44 691 201 78 £49.96
HS7008 VH700 L1, F30, HF72, HF100. T20, 130 BETAW | 691202 87 £55.37
FERGUSON/JVC
VID1 01X0-003-381 Tension band T3292/PU545904A 255 D R l V E B E LTS
vID2 01X0-018-024 Take up idler T3292/PU47752 500 AKAI e
vID3 01X0-018-025 Rewind idier assembly T3V16/PU49282 6.20
ViD4 01X0-018-729 Take up idler T3V00/PU49280 695 (Vb1 8 R A Bac AR e
vID5 01X0-040-006 Loading belt T3V29/30/PU48941-2 050 |yp7i00 1 DBKIG 195 LR 3330 7 DBK1%6 iy
VvID6 01X0-033-454 Roller Assy. (cass. Housing) T3V23/PU49042 4.50 VS 1 2 DBK134 £1.20 HR 3360 7 DBK103 £1.95
vID7 01X0-040-007 Take up idler 3V29/30/PU48967B 290 V8 % € 5 DeKiCt fl.95 HR300 7 DBKIO7 2.9
VID8 01X0-040-017 Reel motor assembly 3V29/30/PU51381V 27.95 . .
VID9 01X0-065-009 Capston motor 3V35/36/38/39/PUS5371V 27.00 gg ?OEG g ggmé g?,g HA ‘;;% g ggmgg ggg
viD10 01X0-065-016 Cass. housing Assy. 3V35/36/38/39/PU29825 2700 |V3odo 7 Dexios mhe Rl 8 el 0o
V59500 7 DBK103 fe5 HR 760 3 DBKI32 £0.95
GEC/HITACH! VS9700 6 DBK102 £2.20 HR7700 3 DBK108 £1.95
VID11 V6577355 GEC 4100/Hitachi VT11E capston motor 2190 |VS9800 7 DBKIG3 £1.95 NATIONAL PANASONIC
viD12 V6413663 GEC 4000/Hitachi VT33 4 rewind arm 2.10 FERGUSON £1.95
vID13 V6861471 GEC 4001/2/Hitachi 93/9500 1 rewind am 170 | 3092 7 DBKI03 .95 W ;;g 3 gBKH? £1.9
VID14 V6861482 GEC 4001/2/Hitachi 93/9500 play idler assy. 475 |3V 00 7 DBK1G3 R WD R R
VID15 V6886971 GEC 4004/Hitachi VT33 1 rewind arm 180 |3VOi 7 DBK103 £1.95 Nv3000 6 DBKI13 £1.95
viD16 V2423461 ET541 Tuner Unit 21.90 3v1e 7 DBK103 £1.95 NV 7000 5 DBK111 £1.95
3va 7gBKTe3 £1.95 \v7200 5 DBKIAO £1.50
3v23 3 DBKI106 A W Bty e
NATIONAL PANASONI!C 3v24 2 DBK1G7 £0.75 ARP :
VID17 VXP0329 Fast forward idler NV2000 FISHER o 381 480};»( L Dlay
VID18 VXP0344 idier NV7000/7200 T i
VID19 VXZ0078 Tensior Band NV7000 PLEASE NOTE S {Z00R {0k 12 20: B 0t HE
VID20 VXP0521 Idier NV370 VBS 7000 6 DBK1G5 £260 VC 388 4 DBK116 £2.95
VID21 VXP0463 Reel Idler NV777 ALL VIDEQ SPARES VBS 9000 3 DBK103 £1.95 VCB000 5 DBKIIZ £1.95
vID22 VXP0432 Pinch Rofler NV333 . :
GEC VC 6500  § DBK117 £1.95
VID23 VXP0401 Idier wheel NV333 HANDLING viooon 3 oEKiss mrs Venm S a7 e
SANYO/FISHER £1.25 + VAT V4002 H 3 DBKi®9 .75 VG775 5 DBKIi8 £1.65
ViD24 4529V10800 Reel motor VTC5000/5150 I V4100H 5 DBK1ZS £1.80 VC 8300 5 DBK119 £1.95
vID25 1430662701201 Reel drive pulle I HITACHI 38 gg% g Bgﬁ}gg ggg
VID26 PR2758 Pinch roler VTC5000/5150 385 |1 Sl R VSO RO HER
viD27 1430490400900 Gear idler Fisher FVH-P615 6.50 VT 3000 7 DBKIGB £1.95 :
VID28 1430420400300 Heart idler Fisher FVH-P615 6.05 -> \ SONY
VI 6ooo 7 DBK1%G £260 g gog0 6 DBKIS £2.95
VT 6500 4 DBKI42 £0.75 5| 8080 6 DBKI15 £2.95
SHARP VI 7000 3 DBKI43 $075 38500 6 DBKIS 295
VID29 RMOTP1029 Capston motor 73/9300 3355 | VI 8000 3 DBK129 075 g g 6 DBK115 £2.95
vID30 RMOTV1008 Reel motor VC9700 1685 | VT 8500 & [Tt 215 sice 6 DBK100 £1.95
VID31 NIDLOOOS Idler VC387H etc 195 VT3 o ok g o osicr 6 DBK100 £1.95
VID32 NIDLO0OS Reel idler VCI300 etc 185 SAN\;O T osioe & DBK1%0 £1.9%
VID33 NIDLOOOA idier wheel VC2300 160 d
cesm ghe g S P N3
VIDEO LAMPS/BULBS € 5400 5 DBK136 £2.60 TOSHIBA
VID34 Universal lamp without socket 290mm 0.45 ﬁg gggg 3 Bgmgﬁ ggg 0T SR c1.98
VID35 LA921OS Universal lamp with socket 310mm 0.75 VIC 9350 4 DBKi45 295 V8600 & DBK124 &35
VviD36 NAT/PAN. P.C. MTG. leadless lamp 0.50 -
viD37 SHARP 9300 Etc. lamp plus plastic shroud. 253
Full list available with order ;ﬁLEX %38‘?9’9
ck queries by post o
or SAE please " X 4” F tities of 100+ per line ~ Ple.
NEW IN STOCK, A LARGE RANGE OF SLIMLINE REMOTES. Telerho n?a 0902 - 712083 :"d“"";r;'s"i’éﬁ.m specal ?J_'..,,'"L o :’“
ers ov!, ulions, Schools,
JUST SUPPLY MAKE, MGDEL & PAHT NO. IF POSSIBLE (Zghl’ answering machine Nationals Elllc.b;gcapsed':ig: v;ﬂlicial gvdan
- 'S e 818
FOR AN IMMEDIATE QUOTE. AVERAGE PRICE £18.00 for Access & Barclaycard users) i 4 working days

21




VCR Clinic

Sharp VC9700

So long as operating power etc. is available, failure of a
front-loading machine to accept a cassette is usually caused
by a faulty cassette-in switch. Not this time however! The
main microcomputer chip 1801 was receiving the cassctte-
in message, and indeed was telling the associated output
expansion chip 1803 that the message was present. Output
pin 12 (CASS-M-CTL) of 1803 was going high, but not pin
17 (CASS-M-DRIVE) of 1805. The message was being lost
in R89Y2 because Q810, which prevents conflicting loading
and cassette motor actions, had gone short-circuit from
collector to emitter, thus holding down the CASS-M-ON
line. E.T.

JVC GRC?7

The symptom was almost like that produced by dirty heads
- nothing but snow and streaks on the screen during
playback. We noticed from its whine that the head drum
was going much too fast — slowing it by hand produced
some vestige of a picture.

This effect is generally caused by problems in the
drum-motor drive speed-control loop. In this case 1C103,
which is actually a tiny module on the servo board, was
responsible. A good FG signal was present at pin 6
(frequency-to-voltage converter input) but a fixed, low
output voltage —less than 1V —was presentat pin7.  E.T.

Panasonic D1 Deck

This excellent deck is used in Models NV43(/730/810/830),
NVG7/10/12/18 and possibly others. It’s sturdy and reli-
able, but there is one recurrent problem — the mode-select
(mechaposition) switch, part number VSS0110. When it
fails the symptoms, which are usually intermittent, are
failure to retract tape into the cassette during tape unload,
intermittent shutdown during playback or record, or
shutdown after tape loading due to no take-up. The spools
arc belt driven from the capstan motor, and it’s incorrect
capstan motor function switching that causes the

problems. E.T.

Sony CCD-V7/V8/AF

The camcorder in question was actually a Pioneer clone,
Model VE-M800. Its problem was intermittent mistracking
and tape damage. At the fully-threaded position the
buckle-shaped pressure lever that pushes the pinch roller
into contact with the capstan would sometimes become
jammed under the end-cheek of the pinch roller. The cause
of the problem was a warped loading ring. This was
obvious when the ring was removed and laid on a flat
surface. It can be flattened and put back in the

machine. E.T.

Sony SLC5/6/7

These models are getting to be rather old now. Many are
being scrapped as expensive head and motor replacements
become due. A common problem in their old age is loss of
capstan servo lock, with cycling noise bars and wow on
sound. For some reason my customers seem to complain
about the sound but don’t mention the regular mini-
snowstorm! Adjustment of the capstan free-run speed
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Reports from Eugene Trundle, Nick Beer,
Philip Blundell, Eng. Tech. and
lan Bowden

always cures the problem — it’s an easy adjustment to
make. The problem must be caused by component ageing
rather than breakdown, since we've never had a come-
back. E.T.

Hitachi VT63

This was an unusual one. The fluorescent display worked
except for the third block from the left (3 and Sunday)
which remained blacked out at all times. If a finger was
firmly pressed along the tube’s leadout pins this block,
amongst others, would light up, so the tube was exoner-
ated. The 3/Sunday section is designated grid 8 (tube pin
11) and should be fed by a pulse/strobe signal from pin 46
of the timer control chip IC101 (M50757-681SP). This
signal was missing and replacing IC101 restored the full
display. E.T.

Grundig VS180

The complaints noted on the job card were failure to
record and the keyboard LEDs not lighting up. Sure
enough the recard button had no effect, also the tape
counter didn’t work. The common item was 1C235 (4066)
on the control board, where its inputs from 1C240 were
being held down. To be on the safe side I replaced both
1C235 and 1C240.

The problem with another of these machines was that
sometimes at switch on the tape would be spooled very
fast for twenty seconds. If the tape was near the start the
end sensors didn't work and the tape would be broken. If
record was selected the machine would thread up then
immediately unthread and the pause light would flash.
The common clue was that when either fault occurred the
+12F supply was missing. The power supply was sensing
an over-current on the +12F line because C769 (100uF)
on the video module was short-circuit. P:B.

Grundig V2000 Models

If you encounter any of the older Grundig VCRs with
ripple on one of the supplies, spend a few minutes
checking for ripple on the others. Fit Grundig supplied
capacitors as necessary. You’ll be glad you did! P.B.

Ferguson 3V55

For intermittent no E-E or record vision check that R105
on the tuner/i.f. panel has been correctly inserted in the
PCB. P.B.

Salora SV6500/Sanyo VHR1100

This machine damaged tapes — the two supplied by the
customer had creased sections hanging out of the cassette,
both very near the beginning of the tape. When a workshop
Panasonic tape was inserted, rewound and play was
selected everything appeared to be all right. We then tried
the customer’s Scotch tape. After a few seconds a loop of
tape started to grow slowly between the pinch roller and
the take-up side of the cassette. The tape was rewound to
remove the loop, then taken out. We again tried with the
Panasonic tape, in the playback mode. As the tape swung
round the swing guide (the one between the pinch roller
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and the cassette) it could be seen to lift clear then tighten
up again cyclically, but it didn’t form a loop. The problem
was that at the beginning of the tape the take-up drive
wasn’t going fast enough to keep the tape taught, though
the drive could cope farther through the tape. The cause
was a defective reel drive motor. Interesting the different
effects with the two types of tape. I.B.

Salora SV6500/Sanyo VHR1100

The report was of a poor playback picture. After replac-
ing the video heads the results were much better but the
picture still didn’t look as good as it should have done —
in fact it was better with a prerecorded tape than with one
of its own recordings. When I tried to adjust the tracking
control at the front of the machine I found that it didn’t
alter the tracking at all. The control consists of a 100k{}
slider with a centre notch for the normal setting. A
resistance check revealed that in the centre position the
potentiometer read around 1k} instead of S0k(2.

The cause of the problem was revealed when the
potentiometer was removed from the panel and taken
apart. There are four connections to the potentiometer,
one for each end of the track, one for the shder rail and
one for the unused centre tap (see Fig. 1). Some material
had collected between the slider rail and the internal land,
making a link to the centre tap. After removing this
material with a cotton bud and refitting the control the
tracking worked perfectly. The original heads were also
found to be o.k. when they were refitted. The tracking
control had been set at one end on playback, so that even
with its own recordings the picture was poor — it just so
happened that the prerecorded tape was recorded with the
correct tracking offset. L.B.

B and O VHS82 (Philips machine)

This was a nasty fault. The symptoms were no picture in
the E-E or playback modes from either the r.f. output or
the scart socket. Sound was o.k. in both modes. There
was also no test signal, which should appear when play is
pressed with no tape inserted. A colleague had found the
point where the video waveform disappeared. These

Slider rail Short

Centre tap zi
.
Resistance track/ DOG0

Fig. 1: Salora SV6500/Sanyo VHR1100 tracking control.

Main panel P606 | Signal panel P306
1

17607 | 11-9v T7304
BC328

L. To display panel P800
Fig. 2: B and O VHS82 (Philips machine). Failure of C2329
led to a number of problems.
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machines use an HFEF4053 analogue switching chip,
IC7953 on panel P606, to select whether the E-E video
signal or the playback signal is fed to the modulator and
scart socket. There was no output from this chip and its
switching pin 11 was in the wrong state. The output goes
to display panel P800 which produces the on-screen menus
etc. It requires the picture (or part of it) to be blanked
when information is inserted. Perhaps the fault was here?
Checks revealed that the video signal was in fact being
blanked by the display chip. As there was another VHS82
in the workshop the panels were swapped over. But the
video signal was still blanked!

The machine was then passed to me as my colleague
went on holiday. After spending some time checking on
what was happening | found that there was another
symptom. When the machine was switched to standby
there was a blank raster on the monitor screen instead of
snow. This led to a check on the modulator/tuner panel
P106 where I found that the +12V supply was present
whether the machine was on or in standby. It should be
switched on and off by transistor T7009. Fig. 2 shows the
relevant circuitry. When the /ON line is high T7009 should
be off as its base will be at 12V. I found that in standby
the /ON line went to only 6V, so the transistor was always
on. The cause of all the trouble was traced back to signal
panel P306 where C2329 was short-circuit. As a result
T7304 had gone short-circuit emitter-to-collector while
T7607 on the main panel P606 had gone short-circuit base-
to-collector. Resistors R3063, R3064 and R3615 were
therefore connected between the 12V rail and earth,
giving T7009 a fixed base bias. Replacing the faulty
components cleared all the problems. L.B.

Sony CCD-V50

Playback of previous recordings was o.k. but there was no
picture from the camera section. I soon found that there
was no unregulated feed to the camera d.c.-d.c. con-
verter. In Sony units the supplies for the power zoom and
auto-focus tend to be derived from elsewhere so that these
will work even when the converter is out of action. This
was indeed the case. The cause of the problem was that
ICP PS901 was open-circuit. This is the only interruption
to the unregulated feed which comes straight from the
battery: it’s mounted on the small PCB in the camera grip
— if you don’t realise this you could be searching for
hours!

Complete operation was restored when PS901 was
replaced so, after a bit of adjustment, the unit was left
recording. After a few minutes it tripped off. It worked
for a few seconds after being switched back on, then went
off again. PS901 remained intact, though I suspected that
after a few more goes it wouldn’t have done. It was clear
that there was a fault in the d.c.-d.c. converter, so a
CCDV3(0 type was hung in. We keep these in stock, along
with the CCDV1(() type, as they’ve proved to be trouble-
some. As the umt now ran till the end of the tape the
correct unit was ordered and fitted. N.B.

Corrections

There were one or twe ervors in the editing of my VCR
Clinic items last menth. First the Ferguson 3C03
camcorder. There was power zoom operation as this is not
fed from the d.c.-d.c. converter. Also the pickup device is
not a tube! Secondly the Ferguson 3V58 VCR. R2 was
open-circuit but D4 was all right, the cause of the trouble
being, as stated, that C5 was leaky. N.B.
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Long-distance
Television

Roger Bunney

September traditionally produces improved tropospheric:

conditions. Once again, thanks to a settled high-pressure
system, the UK and central Europe experienced a good

opening that lasted for several days. There was also a-

certain amount of Sporadic E propagation, though much
less than in earlier months, and the first signs of improved
F2/TE activity, with the maximum usable frequency
(m.u.f.) rising through 30MHz up to the very low 40MHz
spectrum. Excluding meteor scatter signal pings the UK
reception log is as follows, SpE unless otherwise stated.

4/9/88 TVE-1 (Spain) chs. E2, 4; TVE-2 E2; RAI (ltaly) IA,
B; RTS (Albania) IC; JRT (Yugoslavia) E3, 4; CST
(Czechoslovakia) R1, 2; MTV (Hungary) R1, 2; ORF
(Austria) E2a, 4; RTP (Portugal) E3; TVR (Rumania)
R2; TDF (France) L.3; TSS (USSR) RI1, 2, 3; NRK
(Norway) E3 — a good day for SpE!

TVE E3; NRK E2, 4; SVT (Sweden) E3.

RAI 1A, B; TVE E2, 3; RTP E3. Improved tropo-
spheric reception in the south east from RTL (Luxem-
bourg) ch. E7 and W. German Band I11/u.h.f. stations.
NHK E3; TVE E2. Improved tropospheric reception
from Benelux, French, Swiss and W. German Band
Il/u.h.f. stations. AFRTS (US Forces) Holland ch.
A80 received in Powys.

CST R2. Tropospheric reception, less intense than the
7th, from France and Switzerland in Bands I/III and at
u.h.f.

NRK E2 received via Auroral scatter.

Tropospheric reception from RTE (Ireland) in the west
and Benelux stations in the east.

TSS R1, 2.

TSS R1. Improved tropospheric reception with RTE,
NRK (Band III), SVT-1, SVT-2, DR (Denmark),
West and East Germany and France. Band I1l/u.h.f.
signals throughout much of the UK included the sec-
ond Danish chain ch. ES3 “KBH Vest™.

An excellent tropospheric opening with Band I/111 and
u.h.f. signals throughout much of the UK from France,
West and East Germany, Denmark, Switzerland and
Luxembourg.

Another excellent day much as the 19th but with
stronger W. German signals from all regions. Anthony
Wrycza received TVP (Poland) ch. R38 in Reading.

5/9/88
6/9/88

719/88

8/9/88

11/9/88
16/9/88

17/9/88
18/9/88

19/9/88

20/9/88

21/9/88
man Band II/u.h.f. stations and Switzerland chs.
E7. 9.

TSS R1; SVT E2; TVP RI; RUV (Iceland) E3, 4,
YLE (Finland) E4; CST R1; RAI IA.

TVE E2; RTP E3.

28/9/88

29/9/88

During the good tropospheric opening over the 19-21st
Ryn Muntjewerff in Holland received a great many
distant Band Ill/u.h.f. signals including TVP-1 chs. R9,
12; TVP-2 R38; CST-1 R10; CST-2 R38; SVT-1 E6, 7, 8,
9, 11 and 33.

With solar cycle no. 22 now well advanced and the
sunspot count rising, this winter should be producing
m.u.f.s into the low 40MHz range and evening TE
propagation could well reach 50MHz on a north/south
path. It will therefore be worth checking on ch. E2
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The tropospheric opening fades away, with W. Ger-.

towards the south from 1600-1900 GMT - you may get
ZTV (Zimbabwe) ch. E2 or ch. E2/3 signals from Ghana/
Nigeria. The sunspot maximum is being predicted for
Sept.-Dec. 1989 or perhaps early 1990, with a smoothed
count of 170-190.

A letter from Anthony Mann (Perth, Australia) con-
firms the rise in F2 activity, with daily US reception at up
to 37MHz. On September 3rd he received China ch. C1
with French/English sound and patchy video. The pro-
gramme consisted of educational material at 1626-1730

‘local time. The Australian medical paging frequency at

40-68MHz could be a good pointer for the possibility of
ch. A0 reception — these pagers have been received in the
UK, and Australian TV on ch. 0 was seen here during the
last sunspot maximum. .

Hugh Cocks (Algarve, Portugal) also reports improved
F2/TE conditions during September. On many nights
ZTV ch. E2 was received at up to 2000 BST while ch. E2,
3 and 4 signals from Nigeria and Ghana were received
during the evenings. On some nights there was the
additional bonus of Brazil ch. A2! Ch. A2 signals were
also received from the south east, possibly from Saudi
Arabia.

While lain Menzies was on holiday in the south of
France he observed an excellent tropospheric opening
using his 2in. multiband Sanyo TV set. There was a mass
of Band IlIl/u.h.f. signals with every u.h.f. channel full,
mainly with signals of Italian origin — there were up to
four signals in some channels!

Kevin Phillips (Bexhill) is using a wideband five-ele-
ment Antiference Band III aerial with a D100 converter
(see review elsewhere) and an XG14W u.h.f. array for
TV-DXing. He is also an f.m. DXer. Doubtless he will by
now have received *“Contact 94”, a 24-hour station operat-
ing from Lessay, Normandy, mainly in English and di-
rected at the Channel Islands. Originally on air at
94-4MHz, the station seems to have settled at 93-75SMHz.

During September I dismantied my aerial system and
fitted replacement arrays — a single-boom wideband Band
UI/u.h.f. system and the 55MHz Les Wallen helical
aerial. The initial resuits from this rather smaller than
usual system are encouraging.

My thanks to the following for sending in reports: lain
Menzies (Aberdeen), Peter Schubert (Rainham), David
Oliver (Birmingham), Roger Fussell (Torpoint), Tim An-
derson (St. Leonards), Simon Hamer (Powys), Anthony
Wrycza (Reading), Bill Cotterili (Tipton) and Ryn
Muntjewerff (Holland).

News tems

Spain: The Communications Ministry has leased two
downlinks on Eutelsat I-F5 to provide an alternative
distribution system pending a major overhaul of the
network. Telecinco has been adopted as the name for the
TVE teletext service. New regional services are planned
by Antena 3, Tevisa and Univision Canal 1. In addition to
the three private services now in operation (TV3 in
Catalonia, TV Galizia and Euskal Telebista in the Basque
area) a further three are to come into operation over the
next eighteen months — RTVM in Madrid, TVV in
Valencia and Canal Sur in Andalusia.

Hungary: A third TV network is expected to be launched
in 1994/5 to provide regional programming. Extended
hours are being sought for the MTV-1 and MTV-2
services.

France: New EBU listings are as follows: Vannes M6 ch.
E48 75kW: Saint Etienne M6 ch. E55 10kW; Paris-Nord
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M6 ch. E62 3kW; Saint Etienne La 5 ch. E65 10kW;
Paris-Nord La 5 ch. E65 3kW. Polarisation horizontal in
each case.

Satellite News

The BBC is to expand its satellite TV coverage. A
compilation of BBC-1 and BBC-2 material will be aimed
at Europe in general as a 24-hour service. At present a
limited service via the 27-5°W satellite is available to
Scandinavian cable networks and the Iberian Peninsula,
using SAT-SAVE scrambling. The service is likely to
move to Eutelsat 1-F1 at 16°E. Premiere, which also uses
SAT-SAVE, may move to the Astra satellite and change
its scrambling system. This would leave only the BBC and
Canal 10 (Spain) using SAT-SAVE. Super Channel’s
transponder on Eutelsat I-FS refused to fire up: to
accommodate Super, TVE-1 has moved to 11-15GHz
(horizontal).

AFRTS has been seen by lan Waller at 11-:5GHz on
Eutelsat I-F5, with MAC-B signals. He has also seen new
scrambled/unscrambled test signals at 1°W, on 11-66 and
11-04GHz respectively, both horizontal. With RAI-2 now
on 11-62GHz, both RAI services are available at 10°E.

Hughes Aircraft is to build two new satellites for
AUSSAT, each with fiftecen 50W Ku band transponders.
Eight will be stecrable for Australian/New Zealand
traffic.

The Astra sound subcarriers are to be arranged as
follows:

Mode 2 Mode 3

Language 1 (M)
Language 2 (M)
Language 3 (M)
Language 4 (M)

Subcarrier Mode 1

7-02MHz Language 1 (L)
7-20MHz Language 1 (R)
7-38MHz Language 2 (L)
7-56MHz Language 2 (R)

Language 1 (L)
Language 1 (R)
Language 2 (M)
Language 3 (M)

M = mono, L = left stereo, R = right stereo.

Channels have initially been allocated as follows:

Service Channel Audio

Eurosport 4 (V) Mode 3
Sky Channel 8 (V) Mode 1
Sky News 12 (V) Mode 1
Sky Movies 16 (V) Mode 1

V = vertical polarisation. The Sky Radio stereo service will be
carried by the language 2 subcarriers of channel 8.

On test at the Astra HQ a recent LNB with a noise
figure of 1-1dB maximum showed that a SOcm dish will
provide an adequate signal and noise performance.

AERIAL TECHNIQUES

CAN WE
INTEREST
YOU
IN ANY
OF OUR
GOODS?

EQUIPMENT & PROFESSIONAL ADVICE

Aerial Techniques offer a unique blend of the best equipment and
impartial professional advice for Television/FM DXing or simply better

domestic reception.

LABGEAR CM6022/RA UPCONVERTERS with built-n Pre-amp and Gain Control, recondi-
tioned buii‘guaranteed in good working order, mains powered, ideal for TV-DXin .. £25.00
‘NEW' AR3DOXL ‘offset” Aerial Rotator complete with latest type of Control onsol features
continuous indication of bearm/aerial heading. uses 3 core cable £39.95
BEARING for zbove Rotator, allows greater aenal head loads to be used £17.00

LABGEAR CM7271 UHF Wideband Masthead Pre-Amplifier, 15dB Gain; very low noise figure
of orly 1.6dB . High signal Handling 200mV £16.20
LABGEAR CM7261 Matching Power Sup{)ly for above pre-am £13.50
NEW SERVICE!! We can now offer full sound conversion facilities for most Televisions and
1 Video Recorders. 6MHz to 5.5MHz or vice versa. we can also offer DUAL sound facilities on

most models. Please send SAE for quotation, stating make & model of TVAV/CR

Aerial Techniques is the wmrany that knows the TV-DXing hobby. We carry a large and
comprehensive range of aenal equipment for every type of installation, together with a vast
range of filters, amplifiers, cables rotators, masts and supgomng hardware Send today for
a copy of our glossy covered lustrated CATALOGUE at Sp, in the unlikely event that it

doesn't list what you wart, we can obtain it quickly
BARCLAYCARD)
VISA

All pnces inclusive of VAT and Carnage
-

Del very normally 7-10 days
11, KENT ROAD. PARKSTONE, POOLE, DORSET BH12 2EH

A\ Tei; 0202 738232

New Products

We understand from Aerial Techniques (for address see
advertiscment) that a new Yoko 6in. colour set is about to
become available from them at under £300 inclusive of
VAT. It will have v.h.f/u.h.f. coverage, PAL/SECAM
capability and operate on systems B/G/I/L. Power is from
the mains or an external 12V source.

The MFT Company Ltd., 164 Station Road, Lower
Stondon, Henlow, Beds SG16 6JH has introduced in the
UK a u.h.f. head amplifier with very low noise and good
adjacent channel selectivity. When it was tested by MFT a
few miles from Sandy Heath, Group A London signals
were handled with negligible adjacent channel interfer-
ence. A Band I/Il version is to be introduced, though at a
much higher price (around £150 plus VAT, with F
connectors). The system consists of a remotely tuned

ACCESS & VISA Mail and Telephone orders weicome

An unusual fault condition with the
FUBK test pattern from BRT (Belgium)
received by Tim Anderson (St
Leonards, East Sussex) in late August
on ch. E10.

IRISH T.V. DEALERS

VIDEOS UHF-VHF Ferguson, Sharp, ITT, Panasonic, Nord, etc
fully serviced. Top Loaders, from £150 each. Front Loaders

TV’s UHF-VHF Most makes in stock 8,16, and multi Channel
remotes. Fully serviced from £75 each, untested off the pile

EXPORT SPECIALISTS

“Sets modified for African transmission’

E.D.l. HOUSE, KYLEMORE PARK WEST,
DUBLIN 10. TEL. 0001 264139 or 263517

from £175 each.

£30 each.

T.V. TRADE SALES
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high-Q filter package ahead of a very low-noise wideband
amplifier, with an indoor power supply. The accurate
matching on each channel ensures a very low-noise perfor-
mance. Gain is typically 13dB with a noise figure of 1-5dB

maximum. The amplifier is produced by DX-Tele-Labs of
Scottsdale, Arizona, USA. Price and other details are
available from MFT - send an s.a.e. with enquiries. The
firm can supply to Ireland.

A Day in the
Life Of' *° Mick Dutton

There’s been much comment of late in Television on
amateur repairs and pirates, the supply of parts and all the
associated arguments. This has caused much talk amongst
us professionals. 1 speak as sqmeone who’s now spent
seventeen years in the trade. Others I know have spent a
lifetime doing a job that at one moment can be totally
disheartening while the next minute it can be very
rewarding.

In a typical day I start work at 8.30 a.m. only to find a.

steady flow of customers expecting repairs to be carried
out almost instantly and for next to nothing in cost. By
9 a.m. there are six or more items to be done quicky while
I'm still trying to get the Grundig VS310 lift mechanism
back together after having spent two hours the previous
afternoon removing a small rubber that had jammed
under the operating bar, then realigning the lift and
loading mechanism. The phone starts to ring and several
outside calls are requested.

The next job is a Pye 5487 fitted with the K40 chassis.
Customer’s complaint is no results. I take the back off and
look at the dry-joints on the line output transformer —
two beauties. A quick solder job and switch on, but there
are still no results. The power supply is providing an
output voltage, so I consult the manual and work back
from the line output transistor. As there’s no line drive
waveform I try to find the line driver stage which turns out
to be on the power supply panel. Locate the collector feed
resistor R3192 (680Q)), find it open-circuit and fit a
replacement. The set now works, so leave it in the corner
of the workshop on soak test. It sits next to the GEC/
Hitachi set which the customer says goes dead when
warm. That one’s been there a week without showing any
fault.

Next a Panasonic VCR. It’s an NV370 and the cus-
tomer said that the clock was on but nothing else worked.
As | was opening the lid I was thinking about the small
safety resistors that go open-circuit on the power supply
panel. A quick look at the power supply showed that lots
of work had been carried out. An hour and a half later the
.machine worked. The original fault had undoubtedly been
that the small safety resistor R1105 (0.56€)) had been
open-circuit, but the machine had suffered from the
attentions of the “experts” at the local RAF base. These
fifteen grand a year boys had removed every transistor in
the power supply, replacing them as they saw fit (mainly
backwards!). The microcomputer chip had suffered a
death blow and the clock display had been broken. This
sort of thing is quite normal. We get a steady flow of all
sorts of items in a similar state from this base. It’s amazing
really when they appear to have unlimited resources and
access to test equipment, spares and phone time to
makers’ technical departments. All paid for by the tax-
payers. We have a similar problem with repairs that come
from the man up the road who is on a job start scheme or
whatever the current name is. He’s the only person I've
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ever met who can extract £35 from a customer for not
doing the job.

A customer calls for his set which was repaired yester-
day. This was a Decca portable (DN1615A), about two
years old, with the usual poor joints and burnt contact
under the on/off switch. He complained bitterly about the
bill for £18, which included sorting out the meter wiring
that had been applied to the set during installation (a
double-pole meter with only the live wires connected and
the two neutrals joined and left bare under the chassis!).
This was one of about 3,000 sets of this sort sold in our
area to guest houses and hotels on a five-year contract.
The firms concerned have gone to the wall, leaving the
customers with no service contract but a bill to the finance
company of about £400 per set over five years.

The next job is a nice quickie — an open-circuit 4.7()
surge limiter resistor in a Philips KT3 chassis set. I noticed
that the decoder had the single plug-in chip so it seemed
like a good idea to clean the pins to save a come back

" later.

Time to go and do some outside jobs. First a call to a
Pye receiver with a snowy picture. Sure enough the
picture is grainy, so I turn it around to look at the aerial
connections. The customer has a Panasonic NV333 VCR
and the aerial attenuator is switched to low. I turn it to
high and the customer shouts “that’s better!” A quick
check through the set and tune in the VCR correctly and
the job is done. I give the customer a bill for £12, which is
our standard charge for an outside job — hardly exces-
sive. The customer complains about the charge when
there was nothing really wrong, and then goes on to say
that the VCR has only just been repaired by another
engineer who'd charged £30. 1 asked why, if he’d been
charged £30, he didn’t call the engineer back? The reply
was that the engineer wasn’t a professional and had just
cleaned the heads and didn’t know much else!

The day continues in much the same sort of way. On
returning to the workshop there’s another heap of things
awaiting attention. I notice a couple of Betamax VCRs
with notes saying “estimate for insurance” written on
them. We’re wise to this now. The customer wants a VHS
machine so he fills his Beta with water, asks us for an
estimate for his insurance, then goes off down the road to
the local discount shop to buy a cheap VHS machine.
There’s a Philips VR6467 VCR — the one with the all-
plastic mechanism that needs a miracle to be able to load
the tape more than twice . . .

A woman comes in to collect her Philips radio-cassette.
She’s most upset about the bill for £9.20. This is for
stripping down the cassette unit and repairing the autostop
mechanism.

It was nearly time to call it a day when an American
gentleman comes in with an RCA camcorder. Could we
look at it? There wasn’t much wrong, it just wouldn’t load
a tape. We asked him to leave it, saying we would look at
it next morning, but he wanted us to look there and then.
Said he was on holiday and wasn’t prepared to waste his
time calling back tomorrow. So we showed him the door
and suggested he might try the firm in the next town.

It’s not all bad however. A lot of our customers are glad
of our service, and this tends to make it all worthwhile. 1
delivered a new Panasonic TV set and VCR to a customer
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the other day and while I was setting it up she said they’d
decided to buy the set from us because she’'d asked
around and everyone had said we were most reliable and
helpful.

The servicing scene is changing. While there’s still a
place for the caring amateur the days of anyone being able
to poke about in the back of electronic equipment and
make it work are gone. Most jobs require a service
manual, and in a lot of cases detailed knowledge of the
habits of the particular product is necessary. This is
certainly true of microcomputer controlled equipment
such as the Grundig VCR where the display flashes “F1”
and then shuts down. What chance have you of repairing
this without information?

Another problem is the supply of spares. Most of the
manufactureres are very good, particularly now that they
tend to deal only with account holders. The parts distribu-
tors however will supply anybody at trade price, and in a
lot of cases claim to hold stock they haven't actually got.
One firm sent us a newsletter with a list of parts stocked
for Matsui and Saisho equipment, but every time we
asked for a part it wasn’t in stock. We no longer deal with
these people since they supplied a Ferguson TX100
transformer to a customer for less than they wanted to
charge us.

We have a continuing battle with Willow Vale over a
c.r.t. We ordered a Thorn New Life A66-510 for a specific
job and an A67-200X arrived. We phoned and pointed
out that it wouldn’t fit. The girl at the other end went
away and checked with the technical man who said it was
a direct replacement. That was several months ago. We’ve
long since completed the job using a tube from another
supplier. The Willow Vale A67-200X is obviously too big

40 RANGES: d.c. V-

Ov—f:me“sl‘““s"

THREE ACES FROM ALCON!
SUPER 2

- e

120 upér - miseleo

L meem |
20kQN a.c. and d.c.
40 RANGES - INDESTRUCTIBLE
Etectronically protected on all ranges but 30A
Accuracy: 2% d.c.-3% a.c.-1% centre scale on ohms
100my, 1.0V, 3.0V, 10V, 30V,
100V, 300V, 1000V;d.c. ' 5S0pA, 100uA, 300pA, TmA,
3mA, 10mA, 100mA, 1.0A, 10A; a.c. V: 10V, 30V,
100V, 300V, 1000V; a.c. I 3.0mA. 1OmA’ 30mA,
100mA, 1.0A, 10A; Ohms: 0-5kQ, 0-50kQ), 0-500k<2,

0-5.0MQ, 0-50MQ; g8 from —10to +61 in 5 ranges.
15 Dimensions: 105 x 130 x 40mm

CENTREVISION

SLOPER ROAD, LECKWITH, CARDIFF. Exit 33 off M4

HUNDREDS OF WORKING TV’s
in batches of 50

£25 inc VAT
Super prices on leading brand names

INCREASE YOUR PROFITS!
PHONE: 0222 344754

EX-RENTAL TV’s & VIDEOS AT
REASONABLE PRICES

and sits on our shelf awaiting collection. We've been
charged and to date have received no credit. Last time the
rep (who, we must agree with Nick Beer, is most helpful)
called he phoned up and spoke to the boss about it. If it’s
still here when he calls again it’ll go in the back of his car.

Other suppliers we deal with are SEME, who are
excellent (their rep Roger is most helpful and is himself
technical), and HRS who seem to be most efficient.

We’ve now stopped offering free advice, and we don’t
lend out manuals cxcept to other engineers. We are
reluctant to sell spares, other than fuscs, because it usually
means a return visit from the customer and an argument
about the suitability of the part for the job he’s doing.

All'in all it’s not a bad life, but as the technology moves
on we have to move with it. Those who are not properly
trained to do the work must realise this.

0 i

ONLY £36.00

3 HIGH QUALITY TEST INSTRUMENTS
AT SUPERDEAL PRICES

EACH INSTRUMENT HAS A CLEAR MIRRORED SCALE AND COMES COMPLETE WITH A / E -
ALCON
Instruments L_td.

ROBUST CARRYING CASE, LEADS & INSTRUCTIONS
P.0. BOX 933 -

PRICES Our prices include VAT and postage and goods are normally despztched by return.

Please write or telefhone for details of these and the many other instruments in the Alcon
range, including multimeters, components measuring, automotive and electronic instruments.

LONOON 5W10 9QN - TEL: 01-352 1897 - TELEX 268865

TELEVISION DECEMBER 1988 127



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.

JVC HRD140/FERGUSON 3V44/5

This machine usually works correctly but sometimes the
play or record function isn’t completed, i.e. the voltage
across the CTL motor drops off when play is pressed and
the guide poles stop half way.around the heads. The motor
then returns the poles to the stop position. After two or
three attempts the machine will go into play, though the
speed of the poles to the end of their run seems to be slow
(approximately 8V is developed across the CTL motor
during the take-up action). I’ve tried applying freezer to
IC601/2 but the problem is intermittent rather than ther-
mal. The power supply voltages have been checked. The
only significant change during the take-up action is in the
unregulated 17V supply which, when play is pressed, falls
to about 14-5V, the CTL motor loosing its take-up voltage
before the wrap is completed. On the occasions when the
take-up action is completed the 17V line drops by only
about 1V.

It seems to us that the CTL motor is faulty. Connect an
ammeter in series with it. If the current increases when
the torque and the 17V line drop, replace the motor. If
the motor current drops in this condition, check the
unswitched 12V line at pins 7/9 of IC602. If this falls,
check the components in the unswitched 12V supply: if it
doesn’t, suspect 1C602.

SONY KV2000 Mk I
This set came in with the mains fuse blown and cold checks
showed that the chopper transistor was short-circuit. These
items were replaced but blew again when the set was
powered up. After fitting further replacements we loaded
the power supply with a 100W bulb which lit at half
brightness, indicating correct operation of the power sup-
ply. Cold checks have failed to reveal any shorts across the
h.t. rail so we are rather stumped.
, We have known this problem to be caused by high-
voltage breakdown of the line output GCS Q901, its
parallel capacitor C901 or the mica insulating washer
beneath Q901. Ideally, these should be checked by sub-
stitution, with your bulb in series with the h.t. feed to the
line output stage to provide protection. If the problem
persists, short-circuit turns in the line output transformer
T801, the e.h.t. transformer T851 or choke L806 could be
the cause. The latter two can be checked by withdrawing
plug E1, when some life should return to the line output
stage if one or both of these items is faulty.

PANASONIC NV830

This machine has an intermittent fault that’s been present
since new. Occasionally, when selecting play, rewind or
fast forward, the display will acknowledge the selected
mode but apart from threading no tape movement occurs.

128

The mode is then aborted after a few seconds and in almost
every case a second attempt is successful. An irritating
consequence is to find that a timer recording has not been
made.

The syscon section is plainly not getting the threading
completed message. Try replacing the loading belt, part
no. VDV0148. If the problem persists, adjustment, clean-
ing or replacement of the mode select switch (VSS0091)
may well provide a cure.

AMSTRAD CTV1401

This set doesn’t always start up immediately, the delay
varying by up to half an hour. It then runs through the
channels and settles on the one it’s switched to — this
sequence is repeated after a period of five-ten minutes.
When stationary the picture is very good.

Confirm that the 103V line at C504 is siow in coming up,
then check R503, R505 and C503. If these are in order
suspect the STR451 power supply chip IC501.

SHARP VC7750

This machine plays its own recordings and recordings from
other machines normally but there’s colour with only about
thirty per cent of hired tapes.

This problem is often caused by incorrect setting of the
4.435572 or 4-433619MHz crystal oscillator in the colour
signal processing circuitry. Resetting calls for the use of a
very accurate frequency counter. If either setting can’t be
achieved the associated crystal is suspect.

FIDELITY F14

All stations can he tuned and stored on this colour portable
but retuning is always required on the following day.
Replacing the TAASS0 tuning voltage regulator has had no
effect.

This problem is almost certainly due to failure of the
remote control processing/memory chip IC201. Two types
have been used. M490B1 and M490BB1. If you don’t
change like for like circuit modifications are required.

SHARP VC387

When power is applied the drum starts to rotate and the
on/standby LED lights but there are no deck functions. The
clock is o.k. but the operating light is off.

These symptoms suggest that the load end/unload end
switches are faulty, giving the syscon false information that
the cassette is present and tape is in transit. Check the
sensor inputs to the syscon. If necessary check the drum
on/off control pin of the main syscon microcomputer chip
before suspecting the chip itself.

PHILIPS KT3 CHASSIS

This set is permanently tripping (ticking). Disconnecting the
line scan connector stops this, and the h.t. is correct at
129V, but disconnecting the tripler and scan coils has no
effect. All likely items in the line output stage have been
replaced. The supplies from the line output transformer
have been disconnected separately and, in desperation, all
together. But the set still trips. A colleague suggested that it
would be helpful to override the trip system to see ‘“where
the smoke comes from”, but experiments have led only to
failure of the chopper transistor.

Because of the various feedback loops, tripping faults
can be difficult to deal with.There’s no way of bypassing
the protection circuit to see what starts to overheat, but
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there’s a modification to the switch-mode power supply
panel to desensitise it. Replace €329 and R329 with a wire
link and increase the value of R354 to 470(). If the tripping
persists, try removing all the plug-in boards to see whether
the cause is on one of them - the fault could be on the RGB
board.

f'l‘l“ g'l\ i
1\

CASE

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

-

312

‘The man on the phone asked us to come and service his
TV set, a Sony recciver we'd sold him some years ago. As
it turned out to be a nasty intermittent fault we suggested
that, to save the cost of what would almost certainly be a
fruitless call to the house, he brought the set in to us. He
grumbled a bit, saying that it could be only a little thing
since the set worked all right most of the time. Wow!

The symptom was described as follows. From time to
time the picture brightness would decrease, and at the
same time the sound volume would increase. This secmed
odd to us, but dry-joints can do strange things. We
vaguely suspected that perhaps something was coming off-
carth, or that there was a bad joint in the power supply or
control section. Hope springs eternal! The set in question
was a KV2204UB, chassis type SCC-244A-A.

The fault took a long time to appear when the set was
put on the soak-test bench. When it did, sure enough the
picture dimmed and the sound level rose. The nearest
technician rushed over to the set and started to knock
seven bells out of its chassis and PCBs with a screwdriver
handle. This had no effect on the fault, but now that the
back cover was off the brightness and sound levels
gradually returned to normal. The set was left running
with two test meters connected - to the main h.t. (135V)
and L.t. (12V) lines. After replacing the back cover the set
was left on soak. Next time the fault appeared neither
meter showed any significant change - and a frenzied
attack on the PCBs again revealed no sign of any joint or
connection problems.

Time to look harder at the circuit diagram. Volume is
controlled by the remote control decoder chip 1C003,
under the command of the front-panel mounted volume
up/down keys and the remote control handset. The bright-
ness level is set by an analogue user control, RV4(2. We
transferred the meters to the slider of the brightness
control and the smoothed output from IC003, at CO07,
and left the set to simmer. After a while up came the
volume, down went the brightness and there was a
thunder of feet across the workshop to look at the meters.
The voltage level at the slider of the brightness control
hadn’t changed, while the voltage on the volume control

line had risen somewhat. What were we to make of this?

There’s a brightness control output from the control
chip 1C003, but this is actually used for contrast control,
entering the chroma chip at pin 7. The true brightness
control enters this chip at pin 4. A voltage drop was seen
here when the fault occurred. What could simultaneously
affect the brightness and volume in opposite directions?
There’s a mute line, operated from Q001 on board M2,
but this can only pull the brightness and volume down — to
avoid disturbances during channel change. Its action was
found to be correct when Q001 was momentarily shorted
collector-to-emitter.

A careful study of the circuit diagram and the control
lines that are common to both sound and vision suggested
a possible culprit — especially as the fault seemed to be
influenced by time and temperature more than anything
else. In went a man with a hairdryer and a can of aerosol
freezer. He soon had a definite diagnosis. What was it?
See next month for the answer.

ANSWER TO TEST CASE 311
~ page 48 last month —

The problem described last month can occur with all
sorts of TV set, whether or not microcomputer control is
used. No matter how exotic the circuitry, the c.r.t. and
e.h.t. gencrator must be protected against the possibility
of excessive current, and it was in this section of the circuit
that the fault lay.

You'll remember that the CITAC chip was doing its
stuff, producing a good voltage swing when provided with
a command from the remote contrast control keys.
There’s another influence however on the colour decoder
chip’s contrast control input pin. It comes from the beam
limiter circuit, via R513. With a normal picture brightness
level, no current flows through R513 because the series
diode D502 is cut off by a voltage of about 5-6V at its
cathode.

In this set D502 was conducting and shorting most of
the contrast control voltage to ground, a point that had
been quite overlooked by the man on the bench. The
cause of the trouble was that zener diode D503 was leaky.
Replacing this item restored normal operation. An alter-
native cause of the problem could have been failure of the
120k€) resistor R430, connected to the h.t. line. Intermit-
tent tube flashover could have been responsible for
D503’s failure: we've had no more trouble so far . . .

- QUERY COUPON

: Available until 21st December 1988,
One coupon, plus a £2 (inc. VAT)
cheque or postal order, must accom-
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dance with the notice on page 128.
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MJ2500

0C200
oz
R20088
R20108
R2030
R2306

$28000
$2800M

T2800D0

VN.BIAF

Y723
Y827
860

2N.1331

2N1132 28p
2N1613  24p
N1711 24p
2N.1893  30p
2N2102  50p
2N 2150 300p

2N 358! p
2N.3585  120p
2N.3702 9p
2N.3703 9
2N.3704 9p
2N.3705 9p
2N.3706 9p
2N.3707 9p
2N.3708 9p
2N3710  12p

AAT19 9
BY100 40p
8Y103 32p
BY126 6p
BY127 8p
BY133 8p
BY164 a0p
BY176 8sp
BY179 35p
BY182 32p
BY184 32p
8Y187 32p
BY196 20p
BY206 11p
8Y207 11p
B8Y208 18p
BY210 22p
BY223 72

BY225  120p
8Y226 18p
BYZ227 19p
8Y228 32p
B8Y296 20p
BY298 26p
BY299 28p
BY476 90p
BYX10 15p

0A47 6p
0A%0 6p
0Ag1 8p
0A200 70
0A202 7
IN.914 2p
IN-4001 ap
IN.4002 ap
IN.4003 ap
IN,4004 ap
iN.4005 ap
iN.4006 ap
iN.4007 5p
iN.4148 2p
IN.5400 9p
IN5401 10p

IN.5408 3p
SKE4F2/06 50p
SKE4F2/08  70p
SKE4F2/10 _90p

1.C. SOCKETS
8pin 6p
14pin 8p
16pin 9p
18pin 12p
20pin 1
22pin 16p
24pin 18p
28pin 20p
40pin 25p

ZENER

400MV

BYZ88 RANGE
N3V ep
13W

BZX61 RANGE
2V7 1039V 12p

VOLTAGE
REGULATORS

800p
AN-313  270p
AN-315 210p

N-318 460p
AN-331  295p
N-360  100p

BA-31} 80p
BA-313 60p
BA-314 100y

100p
BA501  450p
BA511  160p

BA-535 600
BA535  180p
A- 180p

P
CX-13%A 1150p
CX-143A 580p

ER-1400  200p

HA-1125  150p
HA-1137W 136p
HA-1124  380p
HA-1156  110p
HA-1197  150p
HA-1199  145p
HA-1306W 170p
HA-1319  240p
HA-1338  300p
HA-1339A 350p
HA-13a2  350p
HA-1366WR

HA-1452  120p
HA-1457  120p
HA-11219 280p
HA-11221 210p
HA-11223 340p
HA-11225 170p
HA-11226 410p
HA-11235 170p
HA-11251 240p
HA-11423 210p
HA-11701 310p
HA-11703 390p
HA-11705 620p
HA-11710 340p
HA-11714 400p
HA-11715 560p
HA- 11724 800p
HA-12005 450p
HA-12017 130p
HA-13001 260p
HA-13007 400p
HA-13008 800p
HA-13432 400p
ICL-7016  650p
ICL-7017  950p
ICL-7611  90p
ICL-7660  240p
ICM-7555  60p
ICM-7556  130p
LA-1111 80p
LA-1130  240p
LA-1150  150p
LA-1185  150p
LA-1201  75p
LA-1210  140p
LA-1222  80p
LA-1230  130p
LA-1231  210p
LA-1352  120p
LA 1364  200p
LA1365  120p
LA-1368  220p
LA-1369  260p
LA-1385  170p
LA-1460  220p
LA-2000 150p
LA2100  260p
LA-2101  270p
LA-2200  190p
LA3100  125p
LA3101  160p
LA-3120  125p
LA-3165  100p
LA-3160  120p
LA-3201  80p
LA-3210  65p
LA3220  100p
LA-3300  140p
LA-3301  110p
LA-3350 110p
LA-3361  100p
LA-3375  300p
LA4030  180p
LA 4031 140p
LA-4032  140p

‘LA-4050  130p

LA 4051  160p
LA-4100  85p
LA-4101  80p
LA-4102  120p

LA-7025 380p

LA-7027  400p
LA-7031  250p
LA-7032  700p
LA-7033  400p
LA-7040  280p
LA-7042  280p
LA-7043  300p
LA-7045  300p
LA7046  300p
LA-7 300p
LA-7050  250p
LA7051  300p
LA-7 250p
LA-7061  250p
LA-7070  500p
LA-7071  500p
LA7072  350p
LA-7030  300p
LA7110  400p
LA-7112  300p
LA7205  250p
LA7210  300p
LA7212  300p
LA-7215  300p
LA-7220  300p
LA-7224  150p
LA-7225  180p
LA-7230  500p
LA7505  250p

-7506  250p
LA-7507  250p
LA-7508  250p
LA-7520  500p
LA-7590  250p
LA-7620  500p
LA-7621  500p
LA-7751  450p
LA-7755  300p
LA-7770  300p
LA-7800  180p
LA-7801  280p
LA-7802  300p
LA-7803  400p
LA7805  400p
LA7806  260p
LA-7808  250p
LA7810  300p
LA-7811  300p
LA-7820  250p
LA-7822  280p
LA-7823  280p
LA-7910  150p
LA-7920  150p
LAP-512  310p
LAG-§52  200p
LAG-600  200p
LAG-634D 300p
LAM-508  200p
LC-7120  280p
LC-7130  280p
LC-7131  260p
LC-7132  400p
LC-7137  4s50p
LF-347  110p
LF-351 a5p
LF-353 48p
LF-355 60p
LF-356 60p
LF-357 70p
LF-398 300p
LM-301 26p
LM-307 42p
LM-308CN _70p
LM-310 20p
IM-311 35p
LM-318  120p
LM-319  165p
LM-324 35p
LM-325 45p
LM-334Z  115p
LM-335Z  120p
LM-335  140p
LM-337  250p
LM-339 37p
M- 55p
LM-358 45p
LM-377 220p
LM-380  100p
LM-381  150p
LM-382 130p
LM-383  300p
LM-384 130p
LM-386 85p
LM-387  100p
LM-389  150p
LM-391  160p
LM-392  100p
LM-393 55p
LM-394CH 370p

-558 Op
LM-703DIL  30p
LM-710 45p
LM-711 85p
LM.723 40p
LM-725CN 3809

733

M-
(M-741DIL ‘|8p
LM 741MET 45p

LM-747
LM-748
LM-1458

LM-016H

M-6155
M-50120
M-51102
M-513168
M-51513L
M 51514

58p
35p
33p

M 61515BL 2209

260p
260p
200p
600p
150p
130p
310p
240p
300p

a80p
380p

NE-553P 110p
SAS-560  110p
SAS-570 110p
AA-1006
AA-1008 450
AA-1009E 350p
SAA-1024_250p
SAA-1016T 400p
SAA-1220 400p
SAA-1251 380p
AA-1272C 280p
AA-1274 280p
AA 3004 400p
SAA-5040A 280p
AA-50408 400p
1-3242P  360p
1-7300A 1300p
SNR-20A130K

STA-301A 380p

STK-011  370p
TK-013  700p
TK-014  700p
TK015  490p
TK-016  800p
TK-020 540p
TK 022 7008
TK-025  700p
TK-041  700p
TK-043  980p
TK050 1450p
TK077  600p
TK-078  620p

TK433  490p
TK435  510p
TK-436  490p
TK-437 600

TK-443  740p
TK-457  S80p
STK459  610p
STK-460 72
STK-461  720p
463 780p
STK-465  800p
TK-501  580p
TK-563  480p
TK-732  850p
TK-1039  550p
TK-1040 700p

TK-7308 800p
K-7404 680p
TK-7563 1000p
TK-8250 700p
TK-4833 1200p
TR-370  650p
TR-380 580p
TR-440  520p
TR-441  480p
TR451 500

TA7063  70p
7066 120p

TA-7072

TA-7073  200p

TA-7089 300,

TA-7130 80p

TA-7137
TA-7140
TA-7142
TA-7145
TA-7146
TA-7148
TA-7157
TA-7162

TA-7214

TBA -