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COPYRIGHT

©lPC Magazines Limited, 1980. 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. Ail 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 advertisements
should be addressed to the Advertisement
Manager, “Television”, King's Reach Tower,
Stamford Street, London SE1 9LS. Editorial
correspondence should be addressed to
"Television”, IPC Magazines Ltd., Lavington
House, Lavington Street, London SE1 OPF.

SUBSCRIPTIONS

An annual subscription costs £9.560 in the
UK, £10.50 overseas ($21 Canada or USA).
Send orders with payment to IPC Services,
Oakfield House, Perrymount Road, Haywards
Heath, Sussex.

BINDERS AND INDEXES

Binders (£4.10) and Indexes (45p) can be
supplied by the Post Sales Department, IPC
Magazines Ltd., Lavington House, 25
Lavington Street, London SE1 OPF. Prices
include postage and VAT. In the case of
overseas orders, add 60p.

BACK NUMBERS

Some back issues are available from the
Post Sales Department, IPC Magazines Ltd.,
Lavington House, 25 Lavington Street,
London SE1 OPF at 75p inclusive of postage
and packing.

QUERIES

We regret that we cannot answer technical
queries over the telephone nor supply service
sheets, We will endeavour to assist readers
who have queries relating to articles
published in Television, but we cannot offer
advice on modifications to our published
designs nor comment on alternative ways of
using them. All correspondents expecting a
reply should enclose a stamped addressed
envelope.

Requests for advice in dealing with servicing
problems should be directed to our Queries
Service. For details see our regular feature

"Service Bureau”. Send to the address

given above {see ""correspondence’’).
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Leader

Teletopics
News, commentand developments.

Readers’ PCB Service

Wideband Hybrid Preamplifier
Aversatile amplifier using a Mullard thick-film unit stocked by
RS Components. Covers Bands I-V.

VCR Troubles by Steve Beeching, T.Eng.(C.E.l.)
The faults this time are mainly on VHS and Philips machines.

Teletext the Philips Way
The Philips/Mullard teletext decoder chips and the features they
provide, theiruse in the Philips and Pye teletext modelsand simple
fau!t finding.

Next Monthin Television

TV Faults
Faults and their symptoms and how to go about tracking them
down.

Video Disc Systems by David K. Matthewson, B.Sc., Ph.D.
Areview of the development of video disc systems witha survey
of the present situation.

The Gypsy’'s Warning
Madame Martine’s remarkable foresightinto the problems of
latter day chassis.

Servicing Zanussi Colour Receivers, Part 2
How to tackle the thyristor line output stage, plus various common
faults.

Tast Report: The Intracept Colour Bar Generator
Extended use in the workshop and in the field has proved the
usefulness of this compact generator.

Long-distance Television
Reports on DX receptionand conditions, plus notesona newly
discovered mode of propagation — FAI (field aligned irregularities).

Some Thorny Problems
During a recent spell it was one Thorn setafteranother.

Vintage TV: The Philips 1100V
Interesting featuresand circuitry inthis 1951 mmodel.

A Look at Capacitors
The properties and operation of capacitors, looked atfroma
practical angle.

TV Servicing: Beginners Start Here . .. Part 31
Having examined the Thorn 3000 chassis’ switch-mode power
supply in some detail last month, it's time to consider some of the
common faults experienced in other parts of the chassis.

Workshop Safety
Anoteonthe RETRA's recently published booklet “Safety in
Electrical Testing”.

Service Bureau

Test Case 208

by Luke Theodossiou

by Harold Peters

by Robin D. Smith

byLes Lawry-Johns

by Mike Phelan

by Eugene Trundle

by Roger Bunney

by Nick Lyons
by Vivian Capel

by George Wilding

by S. Simon

by Robin D. Smith
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THE UNBEATABLE BRIARWOOD SERVICE

MISC. $/Qutput Trans. | payN G TUBES | MONO TUNERS | MONO LOPTS | MONO PANELS

£1 + VAT +£1 P&P WIVTY cecoo® .
/Output Trans. (tested) 6-button integrated all All D/Standard Lopts | ie. Philips, Bushetc. g 0 @ ® ® o 50/ VAT -
£1.25 +VAT + £1 P&P. 19" Rimguard £3.00 | at £4.00 at£4.00 - £1 P.&P. £3.50 +£1 P.&P. O EASE ADD A o D o
Scancoils £1.50 + VAT 23" Rimguard £4.00 | U.H.F. P/Bution D/S All S/Standard at Quotations for . PL ALL \TEMS AN .
£1 P&P. Other 20" Rimguard £5.00 | £3.50. UH.F. P/Button | £4.00 « £1P.&P. | complete AS AT cosT. %
spares available, please 24" Rimguard £6.00 | S/S £4.00. Rotary £3.00 l S/hand chassis if O O\/ERSE ORDERS 0
write or phone for details. | + £5.00 P.&P + £1P&P required. (Diff. prices) o CASH W\TH ALL JA
. eoo00e®
VALVES (MONO & COLOUR) XXX
PCL82 0.10 30C1 0.10 pPCC189 0.10 EF183 G.10 PL504 0.25 ECL8O 0.10
PCL83 0.25 30C17 0.10 30C15 0.10 EF184 0.10 6/30L2 0.10 PL509 1.00
PCLB4 0.10 PCF802 0.10 30C18 0.25 6BW7 0.10 30PL1 0.25 PY500 1.00
PCLB5 0.10 PCF805 0.25 PC97 0.20 EH90 0.10 30PL13/4  0.10 GY501 1.00
PCLB6 0.10 PCF806 0.10 PC900 0.10 DY802 0.10 30FL1/2 0.25 PL508 0.50
PFL200 0.10 PCF808 0.25 EF80 0.10 PYB00/1 0.10 ECCB82 0.10 PCF200 0.50
PCF801 0.10 PCF80 0.10 EF85 0.10 PL36 0.25 ECC81 0.10 EY51 0.15
R A cove®e®
Please note there is 25p Postage and Packing per order. vesese® .()’Y.S.ECCRUBB\SH -.
ATBR\A .....9000'

D/STANDARD COLOUR SPARE PANELS

IF LUM CHROMA EHT REG CON S/QUTPUT POWER /T8 F/TB
Bush/Murphy 5.00 5.00 6.50 - - 5.00 1.50 5.00
GEC/Sobell 5.00 5.50 = — — 5.00 7.50
Philips 5.00 7.00 = — 5.00 — — 5.00
Decca 5.00 9.00 9.00 — — 5.00 2.00 6.00 5.00

(19" only)

Thorn 2000 5.00 5.00 5.00 6.50 6.50 7.00 6.50 10.00 5.00
Pye 7.00 6.00 7.00 - 5.00 5.00
Baird 6.50 8.60 7.00 — — 5.00 — 5.00

Postage & Packing £1.25

S/STANDARD COLOUR SPARE PANELS

IF LUM CHROMA VIDEO CON POWER T8 F/TB
Bush 184 9.50 2 12.00 6.00 6.00 12.00 =
GEC Hybrid 6.00 6.50 9.00 5.00 —_ 12.00
Philips G6 S/S 9.50 = 10.00 5.00 -— 6.00
Thorn 3000 6.00 6.00 6.00 5.00 20.00 20.00 6.00
Pye 691/693 6.00 6.00 8.00 5.00 — 15.00 5.00
Thorn 3500 6.00 6.00 6.00 6.50 7.50 20.00 20.50 6.00
Korting and other foreign Postage & Packing £1.25
panels available on request.
COLOUR TUBES COLOUR TUNERS COLOUR LOPTS MiSC.
19" £18.00 Bush £5.00 Most Lopts available S/Output transformer
19" A49,192 £20.00 GEC £5.00 from £5.00. Both from £1.50. THORN 1500 TUNERS
20" £20.00 Philips G6 S/S £5.00 British & Foreign F/Qutput from £1.25.
22" £22.00 | Thorn3000  £5.00 makes. Please ring Scancoils from £5.00. NEW SPECIAL OFFER
25" £18.00 Pye 691 £5.00 or write. P&P £1. AT £8.00
26" £28.00 Some new tuners in stock, P&P per Lopt £1. Other spares available on .
Plus P&P £5.00 can supply on request. Many request. Postage & Packing £1.00

NEW Foreign Tuners also available
Rebuilt tubes on request. Plus P&P £1.

available on request.

MAIL ORDER T.Vs. IN GOOD WORKING ORDER

COLOUR MONO
Pye 19" £60.00 22" £65.00 26" £75.00 Many other mak.es 20" & 247 S/S £16.00 Pye, GEC, Bush etc.
GEC 19" £60.00 22" £65.00 26" £75.00 gl"d models a\'a".atb'e‘ 20" & 24 D/S £14.00 Pye, GEC, Bush etc.
Bush 19" £80.00 22" £80.00 26" £90.00 e‘f’sfe "“gx‘i”r:”” € 19" & 23" D/S P/button £12.00 Pye, GEC, Bush etc.
Philips G6  — 22" £63.00 26" £70.00 o 'mormaton. 19" & 23 D/S Rotary £8.00 Pye, GEC, Bush etc.
Please note there is 15% V.A.T. on all the above prices.
PERSONAL CALLERS WELCOME Pius £8 P&P. England, Wales & Scotland for colour T.V.’s,
Opening times: Monday-Friday 9.0-12.0. 1.0-5.45 Inland N, & S. Ireland P&P £15. P&P £5 for mono T.V.'s
Saturday 9.0-12.0. 1-4.30 to England, Wales & Scotland. Inland N. & S. ireland £7
per set.

Briarwood TV. Limited ;
Britain's Mail Order B | | |
TV Specialists , . '
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NE SPARE&

TYPE PRICE £ PRICE € TYPE PRICE € TYPE PRICEE | TYPE PRICE £ TYPE PRICE € DIODES E.H.T. TRAYS MONO
AC107 0.20 | AF170 025 | BC172 0.08 | BD222/T1P31A | BF260 0.24 | OC45 0.20 ngg; g‘gz ?280“"1';? 11‘;905“55 00
AC113 017 | AF172 0.20 | BC173 0.12 0.37 | BF262 0.28 | 0C46 035 | 1N4003 0.06 2.37
AC115 0.17 | AF178 049 | BC177 0.12 | BD225/T1P31A | BF263 025 | OC70 022 | 1N4004 007 | 150024" 5stick 2.48
AC117 024 | AF180 060 | BC178 0.12 0.39 | BF271 020 | OCM 028 | 144005 ©0.07 | Single stick Thorn TV
AC125 0.20 | AF181 0.30 | BC179 0.12 | BD234 0.34 | BF273 012 | 0C72 0.35 | yN4006 008 | 11.16K 70V 0.75
AC126 0.18 | AF186 029 | BC182L 009 | BD222 050 | BF336 0.28 | 0C74 035 | 142007 0.08 | Tv202 MT 075
AC127 0.19 | AF239 043 | BC183L 009 | BDX22  0.73 | BF337 0.24 | OC75 0.35 | 1na148 003 | TV2016K18V 075
AC128 0.17 | AU113 129 | BC184L 009 | BDX32  1.98 | BF338 029 | OC76 0.35 | 1na781A 011 |——
AC131 013 BC186  0.18 | BDY1B  0.75 | BFT42 026 | 0C77 050 | 1n5401 012 IC's
AC141 023 | BA130  0.08 | BC187 0.18 | BDYSO 080 | BFT43 0.24 | 0c78 0.13 | ynsa0s 012 | 3N76013N 1.20
AC142 0.19 | BA145  0.14 | BC209 0.11 | BF115 0.24 | BFX84 027 | oca1 0.20 | yNoaos 013 | SN76013ND 1.00
AC141K 029 | BA148  0.17 | BC212 009 | BF121 0.21 | BFX85 027 | OC810 014 | 1nsags o016 | 3SN76023N 1.20
AC142K 029 | BA155  0.08 | BC213L  0.09 | BF154 0.12 | BFX88 0.24 | 0OC82 0.20 ) SN76023ND 1.00
AC151 017 | BAX13 0.05 | BC214L  0.09 | BF158 0.19 | BFY37 0.22 | 0C820 0.13 5N76226DN 1.50
AC165 0.16 | BAX16  0.08 | BC237 0.07 | BF159 0.24 | BFY50 0.15 | 0c83 0.22 VALVES SN76227N 1.20
AC166  0.16 | BC107 0.10 | BC240  0.31 | BF160 0.23 | BFY51 0.15 | ocs4 0.28 | pyg7 052 | TBA341 0.97
AC168  0.17 | BC108  0.10 | BC281 0.24 | BF163 0.23 | BFY52 0.15 | 0C85 013 | tygoz 064 | TBAS20Q 1.10
AC176 0.17 | BC109 0.10 | BC262 0.18 | 8F164 0.17 | BFY53 027 | oci123 0.20 | gcca2 052 | TBA530Q 1.10
AC176K 028 | BC113 0.09 | BC263B  0.20 | BF167 0.23 | BFY55 027 | 0C169  0.20 | gfgo 040 | TBA540Q 1.45
AC178  0.16 | BC114 0.12 | BC267 0.19 | BF173 021 | BHAOOO2 1.90 | OC170  0.22 | gr183 060 | TBASS0Q 1.40
AC186 026 | BC115 0.10 | BC301 022 | BF177 0.26 | BR100  0.20 | OC171 027 | gr184 060 | TBA560CQ 1.50
AC187 021 | BC116 0.10 | BC302 0.30 | BF178 024 | BSX20 023 | OA9 0.05 | N0 060 | TBA570Q 1.00
AC188  0.20 | BC117 0.11 | BC307 0.10 | BF179 028 | BSX76  0.23 | BRC4443 0.65 | pcgs 076 | TBA80O 1.00
AC187K  0.30 | BC119 022 | BC337 0.11 | BF180 030 | BSYS4  0.36 | R2008B  1.50 | pcgs 076 | TBA810 1.50
AC188K 0.30 | BC125  0.12 | BC338 009 | BF181 0.34 | BT106 1.18 | R2010B  1.50 | pccag 0.65 | TBA920Q 1.50
AD130  0.50 | BC126 009 | BC307A 0.10 | BF182 0.30 | BT108 1.23 | R2305 038 | pcc189 065 | TBA990Q 1.50
AD140  0.65 | BC136 0.12 | BC308A 0.12 | BF183 0.29 | BT109 1.09 | R2305/BD222 PCF80 070 | TCAz70SQ 1.45
AD142 073 | BC137 0.12 | BC309 0.14 | BF184 023 | BT1186 123 0.37 | pCrse 068 | TCA270SA 1.45
AD143 070 | BC138  0.21 | BC547 0.09 | BF185 0.29 | BT120 1.23 | SCR957 0.65 | pcF801 0.70 | TCA1327B 1.00
AD145 070 | BC139  0.21 | BC548 0.11 | BF186 030 | BU105/02 1.50 | TIP31A 038 | p E7H - rrse e
AD149 064 | BC140 024 | BC549 011 | BF194 009 | BU105/04 2.00 | TIP32A 036 pgiggz 8_67 E.HT TRAYS COLOUR
AD161 0.40 | BC141 022 | 8C557 0.11 | BF195 009 | BU126  1.40 | TIP3055 053 | pcirga 075 | Fre73 5.20
AD162 0.40 | BC142 019 | BD112 0.39 | BF196 0.12 | BU205 1.20 | T1590 0.19 | pcLge o8 | Pre 691/693 4.50
AD161 } 130 | BC143 019 | BD113 065 | BF197 0.10 | BU208 1.60 | T1591 0.19 | peLgos 075 | 2eced {large screen)
AD162 : BC147 007 | BD115 030 | BF198  0.11 | BYi26 009 | TV106 109 | pLF200  1.00 €$2030/2232/2630/
AF106 042 |BC148 007 | BD116 047 | BF199  0.14 | BY127  0.10 P36 0.90 2632/2230/2233/
AF114 023 |BC149 007 | BD124 130 | BF200 028 o184 o074 | 283 500
AF115 022 |pgcis3 012 | BD131 032 [ BF216  0.12 | 0C22 1.10 S | il @ SAUED 659
AF116 022 | BCis4 012 | BD132 034 | BF217 012 { 0C23 130 | sSPECIALOFFER| a[o09 245 | Hnilips 550 5.30
AF117 030 | Bc1s7  0.10 | BD133 037 | BF218  0.12 | 0C24 1.30 PY88 063 | GECC2110 5.50
sL901B  3.50 GEC Hybrid CTV ~ 5.10
AF118 040 | BC158 0.11 | BD135  0.26 | BF219 0.12 | 0C25 100 | 519178 500 | PY500A  1.60 yord &
AF121 033 | gcisg9 011 | BD136 026 | BF220  0.12 | 0C26 1.00 S| S (o || E SESUELID e
AF124 033 |Bcie0 022 | BD137 026 | BF222  0.12 | 0C28 1.00 Ve (90l afe
AF125 029 |Bcig1 022 | BD138  O.26 | BF221 021 | OC35 1.00 Thorn 8500 4.75
AF126 029 [BC1s7 009 | BD139 040 | BF224  0.12 | OC36 0.90 Thorn 9000 550
AF127 029 | géres 009 | Bb1a0 028 | BF256 037 | ocas 0.90 SPECIAL OFFER | GECTVM25 250
AE139 g-gg BC169C 009 | D144 149 | BF258 027 | 0ca2 0.45 Philips PL802 ITT/KB CVC5/7 8/95 0
AF151 ! :
BC171 008 | BD145  0.50 | BF259 027 | ocaa 0.20 2.55 | BRI(REM)AB23 500
Bang & Olufsen
All transistors, IC's offered are new and branded. Manufactured by Mullard, |.T.T., Texas, Motorola etc. Piease add 15% VAT to all items and overseas a1 cost 4/5000 Grundig
P & P U.K 50p per order. overseas allow for package and postage. Cash witt all orders. All prices subject to alteration without natice. 5010/5011/5012/
6011/6012/7200/
2052/2210/2252R
Tandberg {radionette)
MAINS DROPPERS Autovox 6.60
Mono Grundig 3000/3010
Bush 161 6Cp Saba 2705/3715
Philips 21C 30+125-2K85  5Cp Telefunken 709/710/
Philips 21C 118R-+ 148R 48p 71712000 5,50
Thorn 1400 75p Ol 680
Please note alt mono sets sold as 100% comp Working Mono £3.00 extra GEC 2018 589 P& O e 2':’8: [
No brokenimasks, no broken panels etc. Working Colour £15.00 extra Thorn 1500 70p o0 o®® oo R °
Colour sets sold with good c.r.t sand 100% comp. Suppliedin 1'sor 100's. o0 ® OT TR OU
oot Cswmenien@ | Golour HY NOT T RDER &
MONO Rotaries 19" & 23" —1 $/S20" 24" BUshiAB23 72p o EXPRESS HE \TEMS .
Pye 723 27Q- 56Q 57p e NY OF =8 7
GEC £3.00 Bush 313etc £12.00 O A
Thorn 950 etc. 300 | Pye169chassis 12.00| GEC2110 41 o D & L\STED YRR
K.B. 3:00 Thorn 1500 12.00 GEC2110 12R5+12R5 47p ® esoo® eoo®
Pye 300 | GECseries18&2 1200 | GEC2110 27R5 45p o ®
Thorn 1400 4.50 Decca MSseries 12.00 | Thorn3500 58p EXPO RT
D/S P/B19°" 23" Thorn 8000 58p
Thom 1400 7.00 Thorn 8500 54p COLOUR
Bush162)etc. 7.00 | s$/SCOLOUR Philips Gg 372R o8 30p & MONO T.V.s
Baird 660 etc. 7.00 Philips G8 2.2 + 42
Philips 210 etc. 7.00 . 1?’ 20 Zg” 2?" Zg" All plus VAT at 15% : AVAILABLE
R 700 | gec 40 40 40 40 40 READY
D/SP/B20" 24" | Phiiips 40 40 40
Bush 10.00 | Thom 55 80 45 65 FOR USE
Kortin 5 - 6
Sﬁiﬁps }8'88 | Pye M%phanical 40 20 40 40 OVERSEAS
Pye 10.00 Pye Varicap 45 45 45 45
Thorn

Brianwood House Preston Street

dford West Yorkshire BD7 INS
B (STD code

Tel. Bradford 3C6013
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12 Months Guarantee. Please add 15% VAT

Y, =
to all items. P & P £1.00. ) o ('S\

BRIARWOOD

TELEVISION LTD
Britain's Mail Order TV Spemahsts

BRITAIN'S LARGEST SUPPLIERS OF e
BRITISH AND CONTINENTAL &
LINE OUTPUT TRANSFORMERS =

Various other models available on request T~
Set Manufacturer Chassis/Model Price. Set Manufacturer Chassis/Model Price
£ £
Pye 731 12-50
Philips G8 9-50 Scantic 2621-1/2621-2 12-50
Philips K70 18-75 Scantic Chassis 32.631 — Series 2
Decca 30 (Bradford) 9-25 2635-1/2635-3/
Decca 1730 9.25 2636/2636-2/ 12-50
Decca 80 9-00 2636-4/2637/
Decca 100 9-00 2638/2639/
Decca Mono MS1700/2020/ 8-00 2645/1805-6482
2001/2401 : B & O (Beovision) 3100/3300/3400 13-00
Korting 51763/51765 — 22" B & O (Beovision) 3100/3300/3400
52665/52666 — 26" 12-00 EHT Transformer 14.50
52865/52866 — 26 B & O (Beovision) 3500/3600/4000/
Korting 53701/02/08/09 5000/6000 12-50
54701/02/07/08/547 11-20 Tandberg CTvV 1/2/2-2/
556606/55700/02/ Colour 102/103/ 1250
711/735/747 104/105/106
ITT CVv(C25/30/32 9-00 CTV 55552
Grundig 1500/2000/2500/ 12.50 Telefunken Chassis 71 1A 12-00
3000/3010 Autovox 90° Chassis 2682/2683/
Grundig 5010 13-00 2684/2282/2283/ 12-00
Grundig 5010 EHT Transformer 14-50 2284
Grundig Series 5005/ Autovox 110° Chassis 2693/2694 12-00
2222/6000/6010/8000 12-50 Siemens 2221-1/222-2/
Luxor Chassis 32.617 — Series 2 2621-1/2621-2/
2031-1/2031-2/ 2622-1/2622-2/ 12-50
2227-1/2227-2/ 2623-1/2623-2/
2229-1/2229-2 2624-1/2624-2
Chassis 56.307 — Series 1 & 2 Zanussi B2222-2/3 11-20
22307/22309/22317 B2223-2/3 :
26305/26307 12-00 Baird 27" 110° 11-20
Chassis 56347 — Series 1 Salora BP-CTV 225 & 265
TV 22347-22171 BP-7-663291/ 12-00
22349-2219-1 BP-7-663691
26345-2615-1 Indesit Mono ED/B24 850
26347-2617-1 EG/B
26349-2619-1
26347-22271
Luxor Chassis 32.621 — Series 1 12.50
6 MONTH GUARANTEE p&p1-00
INSERTS (WINDING) Decca CTV 25 (Non Tripler Type)
Overwind 8-50
PYE 691 or 697 Smatl 3-65 Underwind 7-25
PYE 691 or 697 Large 5-10 Philips G6 S/S or D/S Underwind 7-90
Bush CTV 25 Mk 3 Underwind 7-25 Overwind 8-50
Philips K70 Underwind 8-00 Philips G6 Overwind on Exchange basis only
EMO 90° Winding 7-90
MONO
Bush 161V Series 8-45 Philips 210, 300 8-45
Bush 313 Series 8-45 PYE 368 8-45
Decca DR1to DR24 8-45 PYE 169 or 569 8-45
GEC Series 1-2 8-45 BUSH 816 12-00
ITT K13 VC 200 8-45

Briarwood House, Preston Street, Bradford

West Yorkshire BD7 1LU
Tel: (0274) 306018

284
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MANOR SUPPLIES

PAL COLOUR BAR GENERATOR
plus CROSS HATCH KIT (Mk. 4)

3RD SUCCESSFUL YEAR

Output at UHF, applied to receiver aerial socket.

In addition to colour bars R—Y, B—Y etc.

Cross-hatch, grey scale, peak white and black level.
Push button controls, battery or mains operated.

% Simple design, only five i.c.s. on colour bar P.C.B.
PRICE OF MK4 COLOUR BAR & CROSS HATCH
KIT £40.25 + £1.40 P/Packing. DE-LUXE CASE £5.95.

ALUMINIUM CASE £3.30, BATT HOLDERS £1.70,
ALTERNATIVE STAB. MAINS SUPPLY KIT £5.55.

*
*
*
*

ALSO THE MK3 COLOUR BAR GENERATOR KIT FOR
ADDITION TO MANOR SUPPLIES CROSS HATCH UNITS.
£28.75 + £1.15 p.p. CASEEXTRA £2.00. BATT. HOLDERS £1.70.

* % Kits include drilled P.C. board, with full circuit
data, assembly and setting up instructions.

%% All special parts such as coils and modulator
supplied complete and tested, ready for use.

% Designed to professional standards.

* % Demonstration models at 172 West End Lane, NW6.
% Every kit fully guaranteed.

MK4 DE LUXE (BATTERY) BUILT & TESTED £66.70 + £1.50 P&P.
VHF MODULATOR (CHI to 4) FOR OVERSEAS £4.00.
INFORMATION ON VIDEO TAKE-OFF FOR C.C.T.V.

(ALL PRICES INCLUDE 15% VAT)

MANOR SUPPLIES
TELETEXT KIT (MK2)

(INCORPORATING MULLARD DECODER 6101VML)

INFRA RED REMOTE CONTROL

* EXTERNAL UNIT,PLUGSINTO AESOCKET OF TV RBCE]V

* LATER SPEC (DOUB LE HEIGHT, BACKGROUND COLOU g

* INFRA-RED REMOTE CONTROL (MULLARD SW) SYSTEML TATION SELECTI[ON.
TEXT, MIX. TIME, DOUBLE HEIGHT, HOLD, CLOC TE

M }’NCliillJ.%ngUlel‘léETEg‘ Tgsglé%gl_'(}'{c\)ll?{k (nUlS'lE'ARD) DECODER SAW FILTER IF

* SUITABLE FOR BBC DEAF SUB-TITLE TRANSMPSSlgNS REMODULATES PICTURE.

* CONVERTS ANY UHF RECEIVER TO STATION SELECTION REMOTE CONTROL
AND TELETEXT.

* EVERY KIT EASY TO ASSEMBLE & FULLY GUARANTEED.

* DE-LUXECASE MEASUREMENTS APPROX. 154 x 10} x 34.

* WORKING MODEL AT 172 WEST END LANE. N.W.6.

FURTHER DETAILS ON REQUEST
ALSO,MANOR SUPPLIES TELETEXT MK i KIT (TEX AS)
STILL AVAILABLE, SPECIAL OFFER PRICE £193.20 P/P £2.80.

COLOUR. UHF & TELEVISION SPARES

NEW ‘TELEVISION' COLOUR RECEIVER PROJECT ALL PARTS
AVAILABLE AT PRESENT. POWER, SIGNAL & TIMEBASE. SEND
OR PHONE FOR LIST. WORKING DEMONSTRATION SET NOW
ON SHOW WITH TELETEXT.

NEW SAW FILTER IF AMPLIFIER PLUS TUNER COMPLETE AND
TESTED FOR T.V. SOQUND & VISION £32.80 pp. £1.10.
T.V. PORTABLE PROJECT PARTS AVAILABLE. SEND OR PHONE
FOR LIST. WORKING MCDEL AT 172 WEST END LANE, NW6.
SPECIAL OFFER TEXAS XMIlI TELETEXT MODULE NEW &
TESTED, LIMITED QUANTITY AT HALF PRICE £75.00 p.p. £1.40.
CROSS HATCH UNIT KIT, AERIAL INPUT TYPE, INCL. T.V. SYNC
AND UHF MODULATOR. BATTERY OPERATED. ALSO GIVES
PEAK WHITE & BLACK LEVELS. CAN BE USED FOR ANY SET
£12.65 p.p. 50p. (ALUM CASE £2.60 p.p. 80p.) COMPLETE TESTED
UNITS READY FOR USE (DE LUXE CASE) £26.00 p.p. £1.25.
ADDITIONAL GREY SCALE KIT £3.35 p.p. 35p.

UHF SIGNAL STRENGTH METER KIT £20.00 (ALSO VHF VERSION)
ALUM CASE £2.00 p.p. £1.25.

CRT TESTER & REACTIVATOR PROJECT KIT FOR COLOUR &
MONO £25.80p.p. £1.60.

“TELEVISION” COLOUR SET PROJECT (1974) SPARE PARTS
THORN 9900 TOUCH TUNE, REMOTE CONTROL RECEIVER
UNIT PLUS TRANSMITTER HANDSET £18.40 p.p. £1.40.

THORN 9000 FASCIA INCL. CHANNEL SELECTOR, INDICATOR
SET CONTROLS, SPEAKER £6.90 p.p. £1.60.

PHILIPS 210, 300 Series Frame T.B. Panels £1.15 p.p. 75p.

BUSH 7718, BC6100 SERIES SURPLUS LINE T.B. PANEL Z904,
INCL. LOPT, EHT STICK, FOCUS ETC, 18" or 22" £17.25 p.p. £1.80.
BUSH A823 (A807) Decoder Panel £8.65 p.p. £1.35.

BUSH A823 IF PANEL (EXPORT VERSION) £3.25 p.p. 95p.

BUSH 2718 BC6100 SERIES IF PANEL £5.75 p.p. 80p.

BUSH A816 IF PANEL (SURPLUS) £1.90 p.p. 80p.

BUSH 161 TIMEBASE PANEL A634 £4.40 p.p. £1.25.

GEC 2010 SERIES TIMEBASE PANEL £1.15 p.p. 95p.

DECCA Colour T.V. Thyristor Power Supply. HT, LT etc. £4.40 p.p. £1.40.
BUSH TV 312 IF Panel (Single 1.C.) incl. circuit £5.75 p.p. 75p.

BUSH TV Portable Eleven Yolt Stab. Power Supply Unit £4.40 p.p. £1.10.
PYE 697 Line T.B. P.C.B. salvaged £4.80 p.p. £1.50.

THORN 3G001F Panel £9.78 p.p. £1.00.

THORN 3000 LINE TB PCB £5.73 ¢ach p.p. 85p.

THORN 3000 VID, IF, DEC, Ex Rental £5.75 each p.p. £1.20.

THORN 8000/8500 POWER/SALV. SPARES £2.88 p.p.

THORN 8000/8500 TIME BASE, SALV., SPARES £5. 52 p.p. £1 .00.
THORN 9000 LINE T.B. SALV,, SPARES £8.62 p.p. £1.60.

MULLARD AT!1022 Colour Scan Coils £6.90 p.p. £1.60, AT1023/05
Convergence Yoke £2.90 p.p. 95p, AT1025/06 Blue Lat. 90p p.p. 40p.
PHILIPS G9 Signal Board Panels for small spares £4.80 p.p. £1.00.
PHILIPS G6 Single standard convergence panels £2.90 p.p. £1.20.

G8 Decoder panels salvaged £4.25. Decoder panels for spares £2.00 p.p. £1.15.
VARICAP UHF MULLARD U321 £8.97, ELC1043/05 £6.35 p.p. 40p.,
G.I. type (equiv. 1043/05) £4.00 p.p. 40p. Control units, 3PSN £1.40, 4PSN
£1.75, SPSN £2.00, 6PSN £2.10, Special Offer 6PSN £1.15 p.p. 40p.
BUSH “Touch Tune” assembly, incl. circuit £5.75 p.p. 85p.

VARICAF UHF-VHF ELC 20008 £9.80. p.p. 75p.

UHF/625 Tuners, many different types in stock. UHF tuners transisted. incl.
s/m drive, £3.28. Mullard 4 position push button £2.88 p.p. £1,30.
TRANSISTORISED 625 IF for T.V,, sound, tested. £7.82 p.p. 75
MULLARD EP9000 Audic Unit incl. LP1162 Module £4.38 p.p. ESP

LINE OUTPUT TRANSFORMERS. New guar. p.p. £1.00.

. SPECIAL OFFER
BUSH 145 to 186SS series ............. £8.5¢ GEC 2114J/FINELINE ..£5.50
BUSH, MURPHY AB16 series ...... £9.8¢ GEC 448/452 £1.78

DECCA DR 121/123,

THORN 1590/159

20/24,MS1700,2000,2401.......... £8.50 KB VCI, VCII (003)......£3.28
FERG., HMIV MARCONI. ULTRA COLOUR LOPTS p 1.28.
850,900.9 R B M 823 mmmmmmm £5.60

95Ul 1400 ISO() 1580
GEC 2000, 2047 series, etc
INDESIT 20/24EGB
ITT/KB VC2to 53, 100,
MURPHY 1910 10 2417 series .
PHILIPS 19TG170, 210, 300 50
PYE 40, 67, 368, 169, 769 SCflCS.~£8 50
PAM, lNVlCTA. EKCO,
FERRANTI equivalents as above.
SOBELL 1000 series £8.50
STELLA 1043/2149 £8.50

5 TN £6.70
DECCA "Bradford“
(state Model No etc) .£10.18
GEC 2028, 204 £l

GEC 2110’ Sene
ITTCVCS5109. £8.50
PYE 691,693, 6 20.50
PHILIPS G8 ... .
THORN 3000/3500

{Scan or EHT) cmrereees. £7.88
THORN 8500............... £12.50

OTHERS AVAILABLE, PRICES ON REQUEST. ALSO F.OPTS.

THORN MONO SCAN COILS (850 to 1500) £3.25 p.p. £1.00.

THORN 950 3 Stick Tray £1.15 p.p. 55p. Most others available.

THORN 2000/3500, 8000, 8500, MAINS TRANSF. £10.15 p.p. £1.60.

6-3V CRT Boost Transformers £5.00 p.p. 95p., Auto type £2.10 p.p. 50p.
CALLERS WELCOME AT SHOP PREMISES (Tel: 01-794-8751)

THOUSANDS OF ADDITIONAL ITEMS AVAILABLE
NOTNORMALLY ADVERTISED

MANOR SUPPLIES
172 WEST END LANE, LONDON, N.W.6.
NEAR; W, Hampstamd Tube Stn. (Jubilee) Buses 28, 159 pass door
W. Hampstsad British Rail Stne. (Richmond, Broad St) (St. Pencras, Bedford)
W. Hampstead (Brit. Rail) access from all over Greater London.
Mail Order: 64 GOLDERS MANOR DRIVE, LONDON NW.11,
ALL PRICES INCLUDE VAT AT 15%
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IN A COMPETITIVE
BUSINESS - COMETO

PROFESSIONALS

FOR YOUR USED TV REQUIREMENTS

ALWAYS A HUGE SELECTION OF PART-EXCHANGED
COLOURTV'S.

THIS MONTHS

10 ASSORTED
SINGLE STANDARD £ 1 OO
COLOUR TV'S

Elightly sub-standard}  PLUS VAT
/P

™,

SPECIAL OFFER
s £50

PLUS VAT

000 O

Onc°°

RS

DD

OTV TELEVISION LTD,
144A Lea Bridge Rd,
London E5 9RB.

Tel: 01-985 6111/8687

OPEN MON.-SAT. 9.30 a.m.-5.30 p.m.

We specialise in Export

BiBlinjs)sises™

:.;)\,ﬂf:)- =) gEls: -
iy ===
J =
BARCLAYCARD

AND ACCESS WELCOME
QUANTITY DISCOUNTS
DELIVERIES CAN BE ARRANGED

I

il House )

4 i3 w %
<]
; 3 % LEAGRAVEST &

I ar 3 L
\_l'-_n_z 15 QT ] =7
LEA BRIDGE ROAD

m—— N

CLAPTON ROAD

UPPER

Enquiries invited from the Middle East and Third World Countries.

J

TELEVISION APRIL 1980



AT ERRGIS, ) GOLOUR

15007
I.V. PANEL
EXCHANGE
REPAIR
SERVICE

FULL RANGE OF st
THORN.RBM . PHILIPS
PYE.INVICTA GEC

DECCA - TELPRO
AND MANY OTHER MAKES

90 DAY GUARANTEE ON ALL REPUIRS
CAME DAY POSIAL FERVICE

We employ a large skilled Staff, who utilise some of the
most sophisticated Test equipment available, inclusive of
AUTOMATIC FAULT FINDING COMPUTERS together
with specially designed SERVICING JIGS which in short
means to you -

HIGH QUALITY REPAIRS — AT LOW COST

g%& ONEOFF €32 100 OFF « MO ORDER T0D
\é%; OR

CEND FOR CATALOGUE

BLOCK OISCOUNTS FOR TRADE CONTRALTS

&i’ . LARGE OR SMALL
SEND FOR PRICE LIST |

Campbell Electronics Ltd.

Factory Unit EB, Halesfield 23, Telford - Shropshire - TF7 40X
Telephone: Teliord (0952) 584373, Ext. 2. Telex35191 Chamcon

TRADE TV'S TRADE TV'S
TRADE TV'S

TOP QUALITY WORKING COLOUR AND
MONO TV'S AVAILABLE IMMEDIATELY.

MOST OF OUR SETS ARE NOT EX-RENTAL
BUT PART EXCHANGES FROM OUR OWN
SALES COMPANY.

CALL AND SEE OR TELEPHONE FOR
CURRENT STOCK PRICES.

MYOTO
(WHOLESALE) LTD.

Cambridge Street, Rotherham,
South Yorkshire S65 2SP
Telephone: Rotherham (0709) 63739 (24 hours)

Monday to Saturday 9.00am-5.30pm

SAME DAY DELIVERY SERVICE
LARGE OR SMALL ORDERS

ELECTRONIC ENGINEERING

TELEVISION APRIL 1980

Technical
Training in
Radio,
Television and
Electronics

Start training TODAY and make sure you are
qualified to take advantage of the many
opportunities open to trained people. ICS can
further your technical knowledge and
provide the specialist training so essential to
success.

ICS, the world’'s most experienced home
study college has helped thousands of people
to move up into higher paid jobs — and they
can do the same for ycu.

Fill in the coupon below and find out how!

There is a wide range of courses to
choose from, including:

City and Guilds Certificates:-
Telecommunications Technicians
Radio, TV and Electronics Technicians,
Electrical Installation Work

Technical Communications,

Radio Amateur

MPT General Radio Communications
Certificate

Diploma Courses:-

Electronic Engineering,

Electrical Engineering,

Computer Engineering,

Radio, TV, Audio Engineering, Servicing and
Maintenance. (inc. Colour TV)

New Self-Build Radic Courses with Free Kits

Colour TV Servicing

Technicians trained in TV Servicing are in
constant demand. Learn all the techniques
you need to sarvice Colour and Mono TV
sets through new home study courses which
are approved by a leading manufacturer

The ICS Guarantee

If you are studying for an examination, 1CS
will guarantee ccaching until you are
successful — at no extra cost.

POST OR PHONE TODAY FOR FREE BOOKLET.

International Correspondence Schools,
Dept. T285, Intertext House,
LONDON SW8 4UJ. Tel 622 9911
(all hours)

2
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TRANSISTORS, ETC.
Type Price (£) | Type Price (£) | Type Price (£] | Type Price (£] | Type Price (£} | Type Price (£] | Type Price (£] | Typ# Price (£} | Type FPrice (£) | Type Buige (£)
AC107 0.48 | AU103 2.40 | BC192 0.56 | BC377 0.29 | BD234 0.68 | BF222 0.51 [ 8Fx29 1.62 |MPSUO5  0.66 | ZTX500 0.18 | 2N3819 4 0.47
AC117 0.38 | AU10O7 2.75 | BC204° 0.39 | BC394 0.39 | BD235 0.63 | BF224 & J 0.22| BR101 0.53 |[MPSUOE  0.76 | ZTX502 0.22 [2N3828 o072
AC126 0.36 | AUT10 2.40 | BC205° 0.39 | BC440 0.52 | BD236 0.63 | BF240 0.32 | BR103 0.64 | MPSUSE  1.26 | ZTX504 0.28 | 2N3866  1.08
AC127 0.54 | AU113 2.60 | BC206° 0.37 | BC4a 0.59 | BD237 0.68 | BF241 0.31 BR303 1.06 M%SUSG 1.32 | 2N404 1.30 [ 2N3904  0.20
AC128 0.46 | BC107* 0.16 | BC207* 0.39 | BC461 0.78 | BD238 0.68 | BF244* 0.51| BFC4443  1.76 | MBSU6O  0.82 | 2N696 0.6 | 2N3905  0.20
AC128K  0.55 | BC108* 0.15 | BC208° 0.37 | BC477 0.30 | BD253 1.58 | BF245° 0.43 | BRY39 0.60 |:MPUI31T  0.59 | 2N697 0.46 {2N3906  0.20
AC141 0.65 | BC109° 0.16 | BC209* 0.39 [ BCa78 0.25 | BD410 1.65 | BF254 0.48 | BFY5S6 0.44 MOC26 1.90 | 2N706A  0.33 [ 2N4036  0.94
AC141K 070 | BC113 0.22| BC211* 0.36 | BC479 0.33 | BD433 0.65 | BF255 0.58 | BSS27 92 | oc28 1.49 | 2N708 0.29 | 2N4123 0.7
AC142 0.60 | BC114 0.22 | BC212* 0.17 | BC547° 0.13 | BD435 0.70 | BF256L*  0.49| BT106 %.50 L 0C29 1.60 | 2N914 ©:32 {2N4124 0.7
AC142K  0.65 | BC115 0.24 | BC212L*  0.17 | BC548* 0.13 [ BD436 0.71 | BF257 @ 0.44| BT109 .89 fOC35 1.25 | 2N916 0.46 | 2Na126 0.7
AC151 0.31| BC116° 0.25 | BC213* 0.16 | BC549° 0.15 | BD437 0.74 | BF258 ° 0.52{ BT116 1.46 | 0C36 1.25 | 2N918 0.54 | 2N4236  2.20
AC152 0.36 | BCi17 0.30 | BC213L*  0.16 | BC550 0.24 | BD438 0.75 | BF259 0. BT11g 5.18 | 0Ca2 0.90 | 2N930 0.29 | 2N4289  0.32
AC153 0.42 | BC118 0.24 | BC214° 0.18 | BC556 0.23 | BD519 0.88 | BF262 0.73| BL10O2 3.35 | OCas 0.68 | 2N1164  8.29 | 2N4292  0.32
AC153K  0.52 | BC119 0.34 | BC214L*  0.18 [ BC557° 0.16 | BD520 0.88 | BF263 0.88| BU105 1.80 a5 0.63 [ 2N1304  1.40 | 2N4416  0.85
AC154 0.41| BC125° 0.30 | BC225 0.42 | BC558* 0.16 | BD599 0.87 | BF270 0.47] BUI05B2  1.95 0.65 | 2N1305 1.29 | 2N4444  1.90
AC176 0.45 | BC126 0.30 | BC237* 0.16 | BC559° 0.17 | BD60O 1.23 | 8F271 0.424 BUI08 .98 | OC71 0.73 [ZN1306  1.49 | 2Na921 0.80
AC178 0.51| BC132 0.20 | BC238° 0.15 | BCY10 0.30 | BD663BR  0.86 | BF2]2A O_aﬁ" 8128 2,91 |0C72 0.73 ] 2N1307 1.32 | 2N5042 1.65
AC179 0.55 | BC134 0.22 | BC239° 0.22 | BCY30A 1.06 | 8DX18 1.55 [ BF293 0.33| 8Y204 230 | OC81 0.83 | 2N1308 1.53 | 2N5060 0.28
AC187 0.56 | BC135 0.21 | BC251* 0.25 | BCY32A  1.19 | BDX32 2.95 | 8FZ74 0.34| BU205 2.68 | OCB1D 0.95 [ 2N1711 0.47 | 2N5061 0.30
AC1B7K  0.65| BC136 0.22 | BC252° 0.26 | BCY34A  1.02 | BDY16A  0.63 |/BF336 0.83| BU206 2.59 | 0C139 1.30| 2N1893 052 | 2n5064  0.63
AC188 0.52 | 8C137 0.30 | BC253° 0.38 | BCY72 0.27 | 8DY18 1.55 | BF337 0.65{ BU208 2.75 { 0C140 1.35| 2N2102  0.71 | 2N5086  0.49
ACIB8K  0.61| BC138 0.35| BC261A* 0.28 | BD115 1.35 | BDY20 2.29 | BF338 0.68] 8U307 1.38 | 0C170 0.80 | 2N2217  0.55 [ 2N5087  0.50
AC193K  0.70 | BC140 0.36 | BC262A° 0.28 | BD123 150 | BDY38 1.38 | BF356 0.72| 8UY7? 2.50 [0C171 0.82 | 2N2218  0.38 | 2N5208 059
AC194K 0.74 | BC141 0.44 | BC263° 0.26 | BD124 1.85 | BF115 0.48 | BF362 0.49| C106D 0.80 | 0C200 3.90 | 2N2219 0.42 | 2N5294 0.66
ACY17 1.20 | BC142 0.35| BC267° 0.20 | BD130Y  1.56 | BF117 0.45 | BF363 0.49§ C106F 0.43 § 0C201 3.95| 2N2221A  0.26 | 2N5296  0.68
ACY19 0.95 | BC143 0.38 | BC268° 0.28 | ED131 0.58 | BF120:° 0.55°] BF) 0.29f C117E 0.46 | 0C202 2.40 [ 2N2222A  0.41 [2N5298  0.71
ACY28 0.98 | 8C147* 0.12| BC286 0.40 [ BD132 0.68 | BF12% ;85 | BF4 0.43) Daen1 0.64 | 0C205 3.95 | 2N2363A  0.40 | 2N5322 1.16
ACY39 2.02 | BC148* 0.12| BC287 0.49 | 8BD133 0.70 | BF123 8.43 “BF457 0.46| E3CO ®.42 | OCP71 1.98 [ 2N2401 0.80 | 2N5449  0.18
AD140 1.79 | BC149* 0.13 | BC291 0.27 [ BD135 0.37 | BF125 0.68 |,8F458 0.49| E1222 0.47 | ON236A  0.94| 2N2484  0.35 | 2N5457  0.46
AD142 1.90 | BC152 0.42| BC294 0.37 | BD136 0.38 | BF127 0.51 | 'BF459 0.52} ESQ24 0.19 | R20088 2.72 | 2N2570 0.74 | 2N5458 0.40
AD143 1.78| BC153 0.38| BC297 0.36 | D137 0.401 BF137F 0.78 | BF594 0.16| GETS872 0.46 | R20108  2.79| 2N2646  0.82 | 2N5453  0.58
AD149 1.42 | BC154 0.41| BC300 0.62| BD138 0.42 | BF152 0.19 | BF596 0.17| ME®402  0.18 | R2322 0.75 | 2N2784 1.15 [ 2N5494  0.85
AD161 0.66 | BC157° 0.13| BC301 0.38 | BD139 0.46 | BF158 0.25 | BF97 0.27 | MFO404/02 0.18 | R2323 0.85 | 2N2869  2.08 | 2N5496 1.05
AD161/162 1.22| BC158° 0.12| BC302 0.86 | BD140 0.50 | BF{bg 0.27 | BFR39 0.30| MEEODY 0.18 | ST2110 0.49 | 2N2894 0.45 | 2N6027 0.55
AD162 0.71| BC159* 0.14 | BC303 0.64 | BD144 2.24) BF16i 0.20 | BFRAQ 0.2¢] MEE002  0.18 | ST6120 0.48 | 2N2904*  0.40 | 2N6107  0.71
AF114 0.35 | BC160 0.52| BC304 0.44 | BD145 .75 | BF16% 0.84 | BFR4} 0.30] MJz955  1.30 | TIC44 0.25 | 2N2905*  0.39 | 2N6122  0.60
AF115 0.35 | BC161 0.58| BC307* 0.17 | BD150A* 0.51| BF163 0.65 | BFR50 029 | MJZ000 1.58 | TIC46 0.35 | 2N2906° 0.36 | 2N6178 1.07
AF116 0.41| BC1678  0.15| 8C308° 0.14 | BD155 0.90 |\ BF164 0.95 | BFRS2 0.33| MJE340  0.68 | TIC47 0.45 | 2N2926G  0.15 | 2N6180  1.39
AF117 0.42| BC1688  0.14| BC309° 0.18 | BO157 0.51.| BF166 0.50 | BFR61 0.29| MJE341 0.72 | TIP29A 0.47 | 2N29260  0.14 | 2N6211 2.74
AF118 0.98 | BC169C  0.15] BC317* 0.15} BD158 0.75 | BF16 0.38 | BFR62 0.28{ MJE370  0.74 | TIP30A 0.50 | 2N2926Y  0.14 | 2SB3378P 4.28
AF121 0.68 | BC170° 0.15 | BC318* 045 BD159 0.6E | BF1 0,35 | BFR79 0.30] MJE371 0.79 | TIP31A 0.51 | 2N2955 1.12 | 25C458C  0.78
AF124 0.38( BC171* 0.15| BC319*  .9.19| 80160 2.69 | BF177 0.36 | BERBO 0.29| MJE5S20  0.85 | TIP31C 0.67 | 2N3053  0.48 | 25C643A  2.25
AF125 0.38( BC172* 0.14| BC320 0.17 | BDTes 0.67 | BF178 0.46 | BFR81 0.30| MJE521 0.95 | TIP32A 0.56 | 2N3054  0.66 | 25C930D  1.50
AF126 0.36 | BC173° 022 | BC321AM# 0.18 { BD165, 0.66 | BF179 0.58 | BFR88 0.42| MJE2955  1.20 | TIP32C 0.72 | 2N3055  0.72 | 25C1061  1.45
AF127 0.86 | BC174A & B BC322 028|80166% 0388 | BF180 0.53 | BFT41 0.48 MJE3000  1.95 | TIP33A 0.77 ) 2N3250  0.52 | 25C1172Y 3.55
AF139 0.58 0.26 | BC322 115 8D175 0.90 | 8F181 0.53 | BFT43 0.55| MJE3055  1.22 | TtP34A 0.84 | 2N3254  0.58 | 2SD234  1.48
AF147 0.52 | BC176 0.22 | BC327 0.16 | 80177 0.58 | BF182 $.44 | BFWII 1.02| MPF102  0.40 | TIP41A 0.72| 2N3391A 038 | 3N128 1.60
AF149 0.45| BC177* 0.20| BC328 018 80178 0.92 | BF183 0.52 | BFW30 2.58{ MPS3702 0.33 | TIP42A 0.80 | 2N3633 0.60 | 40250 0.98
AF178 1.35| 8C178° 0.224 BC337 0A7] BD181 1.94 | BF184 0.44 | BFW59 0.19| MPS3705 0.30 | TIP2955 0.77 | 2N3703 0.17 | 40251 1.14
AF179 1.36| BC179° 0.28| BC338 0.17 | 8D182 240 | 8F18§ 0.42 | BFW60 0.20| MPS5521  0.36 | TIP3055  0.58 | 2N3704  0.19 | 40327 0.67
AF180 1.35| BC182° 0.15 | BC340 0.19 [ 80182 134 | BFi86 0.42 | 8FW90 0.65| MPS8523  0.36 | TIS43 0.44 | 2N3705  0.17 | 40361 0.48
AF181 1.33| BC182L*  0.15| BC347* 0.17 | 80184 2.30 | BF194* 0.14 | 8FX29 0.38| MPSG566  0.44 | TIS73 1.36 | 2N3706 0.16 | 40362 0.50
AF186 1.48| BC183* 0.14| BC348A & B 8D187 1.20 | BF195° 0.13 | BFX84 0.42| MPSAO5  0.30 | TIS90 0.23{ 2N3707 0.18 | 40410 0.94
AF202 0.27 | BC183L* 0.4 0.17{ BD188 1.25| BF196 0.14 | BFY50 0.38| MPSA06  0.32 | TIS9t 0.28 | 2N3708 0.17 | 40429 0.88
AF239 0.73 | BC184* 0.15| 8€3a38 042} 8D189 077 BF197 0.15 | BFY51 0.37| MPSass 0.3 | zTx108 0.14| 2N3715 1.70 | 40530 0.79
AF240 1.40| BC184L* 0.15} BCIBO® 0.24{ BD222 #31| BF19B 0.29 | BFY52 0.36| MPSAS6  0.45 | ZTX109 0.16 | 2N3771 2.09 [ 40595 1.39
AF279S 091 BC185 0,36 8C351° .22 | BD225 0.91 | BF199 0.29 | BFY53 036} MPSA93  0.56 | ZTX213 0.23°} 2N3772 2.08 | 40603 1.13
AL100 1.30} BT186 0,25 | BC352a* “-0.24{ BD232 0.91 | BF200 0.25 | BFY30 1.98| MPSLOT  0.33 | ZTX300 0.16 | 2N3773 2.90 | 40636 1.25
AL103 1.581 BC187 271 BC360 0.59 | BD233 0.62 | BF218 0.42 | BPX25 162| MPSUO1T  0.61 | ZTX304 0.26 | 2N3794  0.40 | 40654 0.89
‘Alternative gain versions available on items marked®. For matched pairs add 20p per pair.
RESISTORS -
LINEAR/C's Type Price (£} Type Price (£} | DIODES Type Price (£) | VDR's, etc. VALVES Carbon Film (8%) 10 of one M;‘;;c‘:’:r':f.;":.mf"
Type .~ Price (£/| SNT6Q0BKE 2,56 | TBA240A  3.98 | Type Price (£) | BY114 0.60 | Type Price (£) | Type Price (£) £ vae SOpc  100pc 5000¢
BRC1330 0.93 | SN76013N 1.56 | TBA281 207 [AA113 017 BY118 1.10 |E2952Z | DY86'87  0.75 | jws560-330k0(E12) 3p 28p  96p  £1.49 €5.40
CAB10QM 2.44 | SN76013ND 1.40 | TBA395°* 2.58 | AA119 0.21 | BY126 0.20 /01 0.28 | DYB02 0.75 | {w 100-10M0 (E24)  3p 26p 96p £1.49 £5.40
€A3005  1.851,SN76018KE 2.56 | TBA396  2.40 | AA129 0.28 BY127 021 | /02 0.28 { ECC81 0.78 | 1W100-10MO (€12} 5p 45p £1.95  £3.40  £15.25
If CA3012 1.45{ SN76023N 1,56 | TBA4QQ 2.20 | AA143 0.18| BY133 0.35 | E298CD ECC82 0.95 | 2w 100-10MQ (E6) 9p 80p £3.60 £6.40 £26.90
CA3014  2.23| SN76023NDAMO0 | TBAGBOQ  1.84 | AAY30 0.28] BY140 1.40 | /a258  0.25 | ECCB3 0.78 ’
CA3018  0.71| SN76033N 2.20 | TBABOO®  2.21 | AAZ13 0.42 | BY164 0.75 | E298ED ECHB1 0.g3 | Wirewound (5%| Brosots(l)
CA3020 1.89| SN76110N 1.20 | TBA510° 2.21 | AAZIS 0.35| BY176 2.80 /A258 0.22 | ECL8C 0.82 | 2{wo0220-2700 18p  0:1W {Vertical and Horizontal)
CA3028A 0.80| SN76118N 1.62 | TBAB20*  2.98 | AAZ17 0.28 | BY179 0.83 JA260 0.22 | EF80 0.60 | 4W 1.00-10k0 22p 100.220,4700,1.2 2,4.7,10.22,
CA30288 1.09] SN76116N 1.28 | TBAS30P  2.24 [ AY102 3.85 | BY182 1.14 /A262 0.22 | EF183 0.75 | 7wos680-22k0 24p 47.100.220,470k0.1.2-5. 5M0
CA3045  3.75| SN76131N 2.10 | TBA540*  2.88 | BA10O 0.24| BY184 0.44 | /A265  0.22 | EF184 0.75 | VW 100-22k0  28p SiiLtpibach
CA3046 0.70| SN76226N. 260 | TBAS50*  3.13 | BA102 0.36| BY189 530 | /P268  0.22 | EH90 0.94 | 17W 1.00-22k0 33p  0-2W {(Vertical and Horizontal}
CA3065  1.74| SN70227M 1.61 | TBAS60C® 3.18 | BA104 0.19| BY190 4.90 | E28827 EL34 308 | Vertical mounting pillars  3p  Veluesas O 1W RO
CA3068 1.90| SN76228N 1.80 | TBAS70°  1.29 | 8A110 0.80 | BY206 0.26 /05 0.25 [ EY51 1.20
CA3130S 1.57 §N76502N 1.92 1[2;&6113 g.sa BA111 0.70 | BY238 0.25 /06 0.22 | EY86/87 0.67 | FUSES (all packs of 10)
FCH161 2.40| SN76530P 0.97 AB4 1 .65 | BA115 0.17 | 8YX10 0.30 | £299DD/P116- | PCCB4 0.61 | 20mm Time Delay {BEAB ick-
FCJ101 3.32| SN76533N 1.38 | TRAG641A12 2.35 | BAj16 0.56 | 8YX38/600 0.70 | P354 all0.23 [ PCCBS 0.79 | 40ma v(ca.sa) 1280'",,','3"“”" blowmf;::)
LM309K 1.98+ SN76544N 1.85 | TBA641811 2.61 | BA121 0.85 | BYX70/500 0.53 | E299DH PCC89% 0.74 | 50,63mA £2.55 200, 250. 315, 500, 630,
LM38ON-14 1.66) SN76546N 1.85 | TBAGS51 2.12 | BA129 0.45 | ITTa4 0.08 | /P230  0.72|PCCI8D 0.94 | i00mA £1.86  800mA. 1. 1.25,1.6.2, 2.5
LM1303N  1.08| SN76570N 1.81 | TBA673 2.31| BA145 0.19 | ITT210 0.63 |R53 1.75| PCF80 1.20 | 160.200.250mA £1.44 315 65A  all 56p
MC1307P 1.82| SN76620AN TBA700*  2.50 | BA148 0.19 | ITT827 0.80 (VA1015 0.92 | PCF86 0.87 | 315, 500, 800mA, 1.1.25,  2A circuit breakers °
MC1310P? 1.84 0.99 | TBA720AQ 2.38 | gA154 0.06 | MCR101  0.48 |VA1026 0.79 | PCF200 2.32 | 1.6,2,25 316,54 metal £1.52
MC13126f  2.34( SN76650N 1.48 [ TBA720Q  2.38 | BA15S 0.17 | MR854 1.10 | VA1033/34/38/ |PCF80] 0.74 ali £1.19 plastic £1.48
MC1327P 1.86| SN76660N 0.64 | TBA750°  2.18 | BA156 0.12 | OAS 0.88 39/40/53 PCF802 1.20
MC1330P 0.83| SN76666N 0.96 | TBASOO 1.65 [ BA157 0.25 | 0A10 0.58 211 0.20 | PCF80O5 337 LABGEAR (Details of fu!l range on request)
MC1350P 1.22( TA7073P  3.51 | TBAB10AS 1.69 | BA158 0.28 | 0A47 0.20 | VA10555/565/ PCF8O8 200 | COLOURTEXT ADAPTOR 7026
AMC135\P 1.42 | TAA263 2.20 | TBAS20° 2.80 | gA159 0.40 | OA81 0.19 665/67s PCLE2 0'93 Fuli facility Colourtext decoder to place between aerial and
MC1352P 1.42| TAA300 3.85 | TBA940 3.52 | ga164 0.14 | OA90 0.13 all 0.23 | PCL83 1.12 | receiver. All you would expect of a quality ready-made unit.
MC1357p 2192| TAA320  1.10 | TBA950  2.08pgaigy  gl27 | OA91 0.15 [VA1074 020 |PCle4 0.5 | Leafletonrequest LE330.20
mCHSSP’ 2.30 1&350,& 2.48 ig:g?g;. ggg BA201 0.13 | 0A95 0.20 | VA1077 0.31 | PCL86 1.27 | COLOUR BAR GENERATOR
MC14586 1.43 TAA370A 3.18 TCA280A ‘a BA202 0.14 | 0A200 0.13 [ va1091 _ 0.29|PCLBOE/B5 1.00 | CM6052/DB, VHF/UHF gives standard 8 band colour bars
cl496L  1.15 435 1.70 8 1.43 | gA203 0.14 | 0A202 0.13 | VA1096/97/98 | PD500 3.75 | © variable tuning - front panel on/off switch + sync tri
MC3051P 0.58| TAA450  3.39 [ TCA290A  3.46 | pa21p 0.08 | 0A210 0.82 all 0.20 | PFL20Q 1.40 tout + blank o g hatch & oroysesle
MFC400B 0.85| TAA521  1.10 | TCA420A  2.10| paz1g 011 TIL209 0.14 |va1103  0.32]|PL36 1120 | S Ak e e e o Cross atch + groyscalo
MFCA40B0A 0.98| TAA522  2.09 | TCA440 167 | gaza3 0.as | Ti211 0.18 |va1104  0.46 |PLBT SR || SEEEEED © G L & CONe GEmD < C28 (Lum
MFC6040  1.11| TAAS50 0.35| TCAB40 4.26 | ga317 0.06 | TV20 2.25 [VA1108/09/10/ |PL84 0.79 [oortredet =
MFCBO20A 1.10| TAA560 1.93| TCAB50 4.26 BA318 0.07 | IN914 0.06 11/12  all 0.24 |PL504 1.50
ML231 3.57 | TAA570 2.20 | TCA660 4.26 | gavio 0.10 | IN916 0.06 | VAB650 1.20 | PLEOS 1.85
ML232 357 TAAS”IB\ 1.67 15%28 4.10 | Bava1 0.18 | IN40OT 0.06 | 2322 554 PL509 3.10 SPECIAL OFFER
NES555 0.72| TAA d a. IN4002 0.07 i i ;
NE556 1.34| TARG2IAX| 233 | TCA7S0  2.53 BAWG2  0.00) IN4003  0.08 |2333ce2 % |Fiees 310 | We are extending our special offer
NE566 1.95| TAAB30Q 3.91 | TCA760  1.52 10 | IN4004 0.08 3 d i i
SAAIOz¢  570| TAAGOS 418 |TCABZD 329 BAXi6  010|INa004  0.08| 98003 oes PY81/PE10 0.60 w unltl|l April 3?th 1980
SAA1025 10.35| TAA661 . s ‘16 | IN4006 0.10 | BRIDGES ill gi i
SAS560A  2.01| TAAG61B 1.75 | TDA1003 1.68 SQTZ)AZ‘B g;g IN4OO7 0.12 Rating Price (£) Rating Price (£} B W glv.e 20/) pISCOUnt el
SASSTO 201 TAATOO" 280|TDAI008 273 | ggioss 33| INSG00  0.15 | T4A S0V 027 | 24 100V 036 all transistors, diodes and
9503P  1.40 3.38 E 1 7 100V 0.28 200V 0. i H i
SCo504P  1.38| TAABGIA  0.95 | TDA1022 6.89 | DB19SG 030 Iepen Rkl 200V 032 ) o integrated circuits.
SL414A 1.91| TAA930A  1.43 [ TDA1024  0.97 | gy100 0.36 | 15920 0.09 400V 0.40 600V 0.53
SL432A  2.52| TAA930B 143 | TDA1034  2.98 | gyy53 0.35 | 15921 0.11 600V 0.50 800V 0.60
5L450 510 | TAAZ60 3.20| TDA2610 2.86 800V 0.58 1000V 0.87 P. & P. UK: £0.12 per order. Qvarnan: At cost.
SL9018  4.20| TAA970  2.81)| TDA2640  2.86 | ZENER DIODES 3A 100V 0,52 | 6A 100V 0.66 | | 'e3s¢add VAT at 15% on all items.
SL9178  6.60| TAD100  2.66 | ZN414 1.45 | 400mW plastic 3.0-75V  14p each 200V 0.55 200V 0.68 | |t 18 only possible to show part of our range here. Our
SL918A 5.95 (Fifter} 0.98 1/1.3W plastic 3 3-200V  18p each 200V 0.61 200V 0.74 | catalogue (30p refundable) shows Service Aids, 7400
SN72440N 2.21| TBA120A  0.80 1.5Wflange  4.7-75V ' £1.26 each 600V 0.67 600V 0.80 | series. CMOS, op amps, SCRs etc. hardware,
SN76001N 1.67 | TBA120S® 0.99 | * indicates Q 25Wplastic  7.5-75V  67p each 800V 0.80 809V 0.86 | capecitors, special TV items and many more transistors,
SN76003N 2.20| TBA120SA 1.02 | version is also 20W stud 75-75V  £1.31 each 1000V 1.20 1000V 0.9s | diodes. i.c'sand valves. )
TBA231 1.1 | available. 75W stud 7.5-75V  £7.95 each 10A and 25A ranges also stocked. Giro A/c 23 532 400. A/c facilities available
o e— EAST CORNWALL
Metallised Paper v CONVERGENCE
2n2F 1500VDC  60p 10nF 500VAC 80p KV 15nF e 8KV 250,270, 39 pOTENTIOMETERS COMPONENTS
2n2F  600VAC 24p 15nf 300VAC 30p 3KV 1.50F W ol T a 5,7.10, 15, 20, 5D, 100,
3n6F 1700VDC  60p 22nF 300VAC 32p 8kV 10,2247, n 7P 1 00,5000 t38p each CALLINGTON - CORNWALL
4n7F 1500V DC  60p 100nF 1000V DC  20p 82,100, 120, Spindles for
1OnF 1000V DC  22p 470nF 1000V DC  60p ;go, 122% 7 above Sp each PL17 7DW
0.220p p TEL: CALLINGTON (05793) 2637. TELEX: 35544
VHF to UHF CONVERTER CM6022/RA. "Televerta” for DX-ing or ubt receiver use on relay systems, Eire etc 1£24.40 {OFFICE OPEN 9.30-5.00 MON-FRi)
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PRICE INCREASE

We regret the need to increase the cover
price of Television from next month’'s
issue, dated May, to 60p. This is due to
the continuing effect of inflation on our

overheads and production costs.

CORRECTION

The circuitry shown in Fig. 2 in Les
Lawry-Johns' article in the February
issue (page 193) relates to the Rank
Z718 chassis, not the Rank T20 chassis.

Our apologies.
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LEVISIO]

NEDC’s PROGRESS REPQORT

The recently published 1980 progress report of the NEDC’s Electronic Consumer Goods
Sector Working Party makes interesting reading. Though we spent £242 millions more on
imported consumer electronics goods in 1978 than we managed to export, the report
concludes that “there are grounds for optimism that the industry will survive the
disappearance of the protection offered by the PAL Licensing system and the fall in TV
rental.” The UK’s consumer electronics industry is overwhelmingly a matter of TV
production, which has held up fairly steadily over the past three-four years. Not only that,
but a fairly creditable (though unfavourable) import-export performance has been
maintained on the TV side. Exports of colour sets over the period 1975-78 (the report’s
figures go only to the end of 1978) continued at 15-16% of production for example,
something you might not have appreciated in view of the amount of industry knocking
that seems to go on. Imports jumped about rather more, but don’t seem to be too
alarming. It’s in the “other products” column that the huge import-export imbalance
exists — all that Japanese radio and audio equipment (very sad for those of us who can
recall when the UK'’s audio industry led the world — the days of the Leak Point One and
Williamson amplifiers, the Ferranti ribbon pickup, and the Lowther PM1 and Quad
electrostatic (still going strong, that one) speakers, to name but a few).

While the SWP report concludes that there are grounds for optimism on the TV side,
there are nevertheless some worrying aspects. One thing that indigenous UK TV
manufacturers seem to have been bad at in recent years is making a profit — not the
industry’s fault so much as the result of sudden changes of policy by successive
governments and, rather more significant, cui-throat high street competition.
Unfortunately, lack of profit leads to lack of investment and, eventually, industrial decline.

Of present problems, the report singles out “the quality, price and availability of UK
made components.” It also comments that “there is evidence to suggest that devices
imported by UK manufacturers from Japan and the Far East also compare unfavourably
with the quality levels attained by the Japanese setmakers™. This is a tricky problem to
overcome, since you can’t use improved components until they are available . .. One can’t
help but feel however that this is a problem that’s been all too well known for all too long.

The report gives the impression that much reliance is being placed on Japanese
setmakers to modernise and to improve the performance of the UK’s TV setmaking
industry. It comments that: “Five Japanese companies have CTV manufacturing plants in
the UK, and it is hoped that their presence, with their ambitious productivity and export
plans, and the pressures they can bring to bear on component supply, will do much to
improve the sector’s overall performance.” It seems that “inward investment” from Japan
is to be used to make up for the UK industry’s lack of profits in recent years — the bait
presumably being access to the EEC market.

So the current optimism takes on a rather curious light. Not doing too badly, and with
enough Japanese help production will hold up. What of the future? Here the report
expresses “concern about the lack of new product manufacture and development . ..”
There is, it points out, “still no UK production of a long list of developments.” Perhaps
those helpful Japanese will start making VCRs in the UK, while if Philips are successful
with their video discs we could perhaps expect a share of this market. Otherwise however
we cant help feeling that an awful lot of tosh is at present being spoken about future
developments. The SWP “believes that the coming of the ‘Information Society’ . . . is the
most important event the electronic consumer goods industry will face over the next
decade.” One recent newspaper report we read talked of relating “everyman’s thinking to
the changed world in which information becomes the prime factor in production,
relegating all the traditional ones like capital, labour and land.” A horrendous forecast of
a world of information for information’s sake.

The SWP thinks that once homes are provided with interactive terminals people will use
the services available, “e.g. electronic shopping and electronic mail.” We'd suggest
however that people won’t use something they either don’t need, have no inclination to use
or have no time for. Should government funding be used to get the “information society”
under way, i.e. provide the interactive terminals? Well, one of the UK’s problems over the
last couple of decades has been a tendency to invest in high-technology developments of
doubtful use — things like Concorde. It’s pertinent to remember that the Japanese success
story has been based on the efficient manufacture of relatively low-technology products —
motorcycles, cars, cameras, domestic electronic equipment and so on. We'd perhaps do
better to rely not only on Japanese “inward investment” but also on their example in
concentrating on sound products for which there's an obvious market.
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Teletopics

HOME SATELLITE TV RECEPTION IN THE US

Various moves appear to be bringing closer the opening up
of a home satellite TV receiving market in the US. The
Federal Communications Commission has ruled that
TVRO (TV receive only) stations can be built without a
licence being required — this follows a period during which
licence applications were granted on a “routine” basis.
Satellite transmissions are widely used by US cable TV
operators to increase the amount of programme material
they can offer subscribers. The cable operators pay the
programme originating companies to link up with the
satellite transmissions, and it appears that scrambling will
have to be adopted to obtain revenue from domestic users.
The Communications Satellite Corporation (Comsat) has
started negotiating with Sears Roebuck, the USA’s largest
volume retailer, on the development and supply of direct
satellite to home TV equipment. This could consist of a
three foot dish aerial plus descrambling and receiving units,
at an installation cost expected to be in the region of $200-
$300. The service itself would operate on a subscription
basis, with viewers paying a monthly charge, and would
require FCC approval. A number of amateur enthusiasts
are already receiving the at present unscrambled satellite
transmissions.

BREAKFAST TV?

The present ITV franchises run to the end of 1981, and the
IBA has now published details of the terms under which the
new franchises will be offered. Of particular interest is the
fact that the IBA will consider applications from organ-
isations prepared to provide a nationwide breakfast time
service — to operate between 6 and 9-15 a.m., seven days a
week, with a suggested normal starting time of around 7
a.m. The contract would be for a service consisting
primarily, but not exclusively, of news, information and
current affairs. While the service would be nationwide, it’s
hoped that there would be regional elements.

MULLARD REORGANISE TUBE
PRODUCTION

Mullard are planning a major reorganisation of their colour
tube manufacturing arrangements. Production of tube
components and the glassware is to be concentrated at the
Simonstown, Lancashire plant, with tube processing and
finishing at Durham. The changes will take place over the
next two years, with a loss of 200 jobs this year and a
further 850 jobs in 1981, though it’s hoped that most of this
loss will be accounted for by natural wastage. The aim is to
optimise the use of production capacity with improved
utilisation of all resources. In recent times Mullard have
been running their tube making operation at a loss —
they’ve not been helped by the strong pound. Tube
manufacture is highly competitive internationally, but
Mullard have emphasized their intention of remaining in the
business, and will continue with substantial investment — in
fact production is to be increased to 1-5 million tubes a
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year, split between the 20 and 22in. sizes which at present
account for 75 per cent of UK market requirements. Other
tube sizes will be available from associated companies.
During the coming year, production will be changing over
from the 20AX to the new 30AX tube, with continuation
of the 90° 20in. tube. In view of the high-volume demand
for 20 and 22in. tubes in W. Europe, Mullard expect to
remain a strong net exporter of colour tubes.

TAKEOVER ACTIVITY

Two major takeovers have changed the face of the UK
electronics industry recently — first Thorn’s takeover of
EMI, and more recently Racal’s takeover of Decca. The
later leaves an interesting question in connection with TV
setmaking, since Racal’s activities are wholly in the
professional and military markets. It’s understood that
Binatone and Rediffusion have both expressed interest in
the Decca TV manufacturing capability, with its modern
plant at Bridgnorth, Shropshire. Binatone are interested in
producing their 2in. Microvision sets in the plant, and are
also understood to have in mind a joint CTV operation with
a S. Korean setmaker.

TRANSMITTER OPENINGS

The following relay transmitters are now in operation:
Aberystwyth. TV4 ch. 54, BBC-Wales ch. 58, HTV-Wales
ch. 61, BBC-2 ch. 64. Receiving aerial group C/D.
Sutton-in-Craven. Yorkshire Television ch. 23, BBC-2
ch. 26, TV4 ch. 29, BBC-1 ch. 33. Receiving aerial group
A.
Uley, Gloucestershire. BBC-1 ch. 40, HTV-West ch. 43,
BBC-2 ch. 46, TV4 ch. 50. Receiving aerial group B.

The above transmissions are vertically polarised.

VINTAGE EQUIPMENT

Interest in vintage wireless and TV seems to be increasing.
We recently received a wodge of interesting information
from The Vintage Wireless Company, whose office and
showroom are at 64 Broad Street, Staple Hill, Bristol BS16
5NL. The company specialises in the sale of domestic radio
and TV receivers from the period 1922-1955, parts and
data for the above, restoration and overhauls (but not basic
repairs), and so on. Where for example would you go for
service data on the Baird Televisor? Well, it’s in their list
(would we be correct in assuming an article from Newnes
Complete Wireless, which we stupidly lost during a change
of office location rather more years ago than we care to
dwell upon?). The company issues a monthly news sheet,
which is available for a subscription of £2 a year (UK and
Eire — £3 via airmail elsewhere). Two vintage radios are
available from stock — the Philco People’s Set of 1936, and
the just post-war Ekco Model A22. Both in gorgeous
Bakelite cabinets — the Ekco one was the last of a line of
circular cabinet receivers, and has three wavebands. Not
exactly cheap at £150 plus VAT, but rebuilt throughout and
with a six months” guarantee.

MATSUSHITA-JVC AGREE ON VIDEO DISC
SYSTEM

Matsushita and JVC have announced the adoption of the
JVC VHD (video high density) video disc system as a
common format which they hope will eventually become the
standard world-wide video disc system. Matsushita had
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previously been developing a system using a grooved disc
and pressure pick-up. This has now been dropped in favour
of JVC’s system, which stores the signal capacitively and
employs electro-tracking. The grooveless disc makes
random access and special effects possible, since the pick-
up can move freely over the disc’s surface. The video, audio
and tracking signals are simulateneously picked up as
capacitive variations, servo control being used to guide the
pickup. The information is impressed on the disc in the form
of a series of pits, and the discs can be produced using
conventional disc pressing techniques. The system in fact
seems to combine the information storage principle of the
RCA video disc with the tracking/control idea of the Philips
system.

PHILIPS VIDEO CENTRE

Philips intend to start production later this year of what
they call a video centre — a 26in. colour set combined with a
2000 series VCR and a built-in 6in. monochrome monitor.
There’ll be hi-fi sound, microcomputer control and infra-red
remote control — at a price expected to be in the region of
£1,600.

ORACLE’'S DEALER DEMONSTRATION
PAGE

The ITV Oracle teletext service now includes a special
dealer demonstration display — page 414. This consists of a
number of pages, drawn from the general magazine and
changing every minute or so when the receiver is left on
page 414. The idea is to provide an attractive, changing
multi-page demonstration of the varied offerings of Oracle
for unattended window or showroom display.

NEW SETS

Sony have introduced a completelv new range of TV sets —
four colour models and a stereo portable radio cassette
recorder with built-in 4in. monochrome receiver (Model
FX414BE). The latter features microphone mixing facilities,
a one-touch recording system with auto shut-off in the
record and playback modes, and triple purpose signal
strength/battery state/recording level meters. The colour
sets are the 16in. Model KV1612UB, 20in. Models
KV2020UB and KV2022UB, and the 22 in. Model
KV2204UB. All except the KV2020UB feature infra-red
remote control. Improved power consumption is a feature
quoted — the 22in. model has a power consumption of 98W
for example, an improvement of 20W on its predecessor
(Model KV2200UB).

ITT have added to their range a 16in. colour portable,
Model CP9350. Features include infra-red remote control
and a black stripe c.r.t.

About the only UK manufacturer of large screen
monochrome sets these days is Pye. Two new models have
been announced — the 24in. Model 185 and 20in. Model
182. They are fitted with the Pye/Philips E2 chassis.

Fidelity Radio have introduced their first TV set, a 12in.
monochrome portable which has been designed and is
produced exclusively by themselves. Use of the latest
technology, together with the company’s long experience of
value-for-money volume production in the radio and audio
fields (where Fidelity is the UK’s leading manufacturer)
should ensure that the set is one of the lowest priced quality
models on the market. Fidelity’s automated assembly
methods will enable some 70,000 sets to be produced in the
first year, rising to 100,000 units in the second year. The
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monochrome portable market in the UK at present takes
about 1.2 million sets a year. The new Fidelity model is
expected to reach shops in the autumn. Rotary tuning will be
used for programme selection.

RCA's Hi FI COLOUR

RCA’s latest up-market colour sets in the US incorporate
an interesting new signal processing arrangement. It
consists of a comb filter, using a CCD MOSFET i.c., which is
employed to separate the luminance and chrominance
components of the video signal. This means that the full
luminance bandwidth is retained, increasing the horizontal
resolution (from 260 lines to 330 lines), while the dot crawl
and cross-colour that are an unavoidable part of
conventional colour signal processing are removed. The
filter is designed for the NTSC system of course, and it’s
not known whether development of a version for PAL
operation is envisaged. (The comb filter principle is used in
delay line PAL decoders to separate the U and V
components of the chrominance signal.)

SINCLAIR DOES ITAGAIN!

That well known electronics innovator Clive Sinclair has
come up with a personal computer, type ZX80, designed to
sell at under £100 — well £99-95 including VAT for the
basic machine, plus £8-95 for the mains adaptor. The
machine comes with a 128 page operating manual, which
explains computer programming using the BASIC
computer language. The ZX80 measures only 9 x 7 x 2in.,
and weighs 120z. The price has been kept down by
rationalising the design and omitting a display system — you
simply plug it into a standard domestic TV set. The heart of
the computer is a Nippon Electric Z80OA microprocessor
i.c., which operates in conjunction with a specially designed
memory i.c. Apparently some 40,000 personal computers,
most of them American, have been sold in the UK over the
last couple of years. Mr. Sinclair feels that the main market
for the ZX80 will be educational — for teaching children
about computers and enabling businessmen to get
acquainted with computer operation at home. He doesn’t
see much of a domestic market (storing accounts, recipes,
telephone numbers etc.), and the machine is not intended for
general business use. The Z X80 will also be available in kit
form at £79-95.

BBC DEVELOPMENTS

We’ve mentioned before in these pages the BBC’s work on
developing a TV subtitling system to aid deaf viewers. The
system so far developed was demonstrated recently at a
joint colloquium with the IBA (who are doing similar work),
held at the IEE headquarters. The system uses a
“Palantype” shorthand keyboard of the type used for
verbatim court reporting. The shorthand the operator types
normally appears on a narrow strip of paper. The keyboard
has been modified however to provide an electronic output
which can be fed into a computer. The latter in turn
transcribes the messages into full English. The computer
has a “dictionary™ of over 80,000 words, and can convert
the shorthand codes into correctly spelt English with “more
than satisfactory accuracy”. For transmission, the
computer’s output is simply linked to the Ceefax system.
The BBC can already transmit subtitles via Ceefax so
that only those who want to see them need do so, but the
problem is the expense of preparing the subtitles — it can
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take up to thirty hours to prepare full but carefully edited
subtitles for a one-hour TV programme. Palantype
subtitling holds out the possibility of being much cheaper.
The operator still has to listen to dialogue before typing
however, so that “instant” subtitling of unscripted material
is not quite possible — the Palantype subtitles would appear
on the screen some five seconds behind the actual dialogue.

The results of the latest Palantype subtitling experiments
are more than 95 per cent accurate — a very sophisticated
computer programme that even allows for the individual
characteristics of the operators, and the kind of shortcuts
they might take when following rapid speech, is used to
achieve this degree of accuracy.

Other BBC development projects include an all-digital
telecine machine. The sensor consists of a 1,024 element
linear array which scans the film sequentially at 25 or 24
frames per second to produce 625- or 525-line sequential
outputs that are digitally stored. The information held in the
field store is reordered and read out as a conventional 625-
line/50 field or 525-line/60 field interlaced video signal.

The telecine machine’s processing stages include matrix
colour, gamma and aperture correction. To do this

processing digitally, the picture’s dark areas should be
coded to the accuracy of an 11-bit sample. The BBC’s
research team has devised a practical alternative to a full
11-bit analogue-to-digital conversion (ADC) however. This
consists of a second 8-bit ADC, with preamplification by a
factor of eight: the second ADC contributes three
additional bits whenever the signal falls 12-5 per cent below
peak white.

Another contribution to picture quality comes from the
correction process needed with the linear sensor array.
Correction for element-to-element sensitivity variations,
unevenness in the illumination at the gate, and colour
shading can all be entered into a single-line digital store each
time the array is reloaded — the correction coefficients are
simply applied as part of the digital signal processing.

An all-digital telecine machine can provide an improved
picture — the BBC’s machine is claimed to give an
exceptionally clear and uniform picture — and as with other
digital equipment there are the important features of
stability and simple operation. The BBC expects to see all-
digital telecine machines on the market within the next five
years.
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May 1977

May 1977

June 1977
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Feb/March 1978
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January 1979
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July 1979

All boards are epoxy glassfibre
and are supplied ready drilled and
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READERS’ PCB SERVICES
LTD, and not to the Editorial
offices.
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Project Ref. no. Price
Ultrasonic Remote Control D007/D008 £3.24 per set
IC Sound Circuits for the Constructor D009 £1.44
DO17 £1.44
Teletext Decoder Power Supply D022 £3.24
Teletext Decoder Input Logic DOt £10.53
Single-chip SPG D030 £3.30
Wideband Signal Injector D031 £0.79
Teletext Decoder Memory D012 £8.51
Teletext Decoder Display DO13 £8.62
Logic State Checker D038 £1.70
Teletext Decoder Switch Board D021 £1.43
Teletext Decoder Mather Board D027 £4.36
Teletext Decoder IF Board D041 £6.50
On-Screen Clock D045 £7.03
CRT Rejuvenator D046 £2.76
Test-Pattern Generator D048 £9.15
Diagnostic Pattern Generator D051 £8.62
Colour Receiver PSU Board D052 £3.83
Colour Receiver Signals Board D053 £10.75
Commander-8 Remote Control System DO054/5 £5.43 perset
Colour Receiver Timetase Board D049 £17.13
Colour Pattern Generator D062 £13.50
D063 £9.15
Teletext Decoder Options Board D064 £8.50
Teletext Decoder New Mother Board D065 £5.00
Simple Sync Pulse Generator D067 £4.00
New Teletext Signal Panel 11331 £8.00
Teletext Keyboard DOs7 £3.50
Teletext Interface Board D058 £5.00
Colour Receiver Remote Control D066 £5.00
Remote Control Preamplifier DO6I £3.75
Teletext/Remote Control Interface D070 £9.50
LED Channel Display DO7I £4.00
Improved Sound Channet D072 £3.25
PCB Services Ltd. (TV), Fleet House, Welbeck St., _l

Whitwell, Worksop, Notts.
Please supply p.c.b.(s) as indicated below:
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I Prices include VAT and post and packing. Remittance with order please. |
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I Post Code |
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(QUARTZ LCD
5 Function

Hours, mins, secs.,
month, date, auto
calender, back-light, .

quality metal
bracelet.

£6.65

Guaranteed same
day despatch.
Very slim, only
6mm thick.

( SOLAR QUARTZ

LCD 5 Function

Genuine solar panel
with battery back-up.
Hours, mins., secs., day,
date. Fully adjustable
bracelet. Back-light.
Only 7mm thick.

£8.65

Guaranteed same day
despatch.

L

(QUARTZ LCD

11 Function

6 digit, 11 functions.
Hours, mins., secs., day,
date, day of week.
1/100th, 1/10th, secs.,
10X secs., mins.,

Split and tap modes.
Back-light, auto calendar.
Only 8mm thick.
Stainless steel bracelet
and back.

Adjustable bracelet.
Metac Price

£1 0.65 Thousands solg!

LGuaran(eed same day despatch.

SLIM
CHRONO

M3

=N

( QUARTZ LCD
ALARM 7 Function

Hours, mins., secs,.
month, date, day.

6 digits, 3 flags plus
continuous display
of day and date or
seconds. Back-light
Only 9mm thick.

£12:65
£9.9

Guaranteed same day dispatch.

M4

.

(MULTI ALARM
6 Digits 10
Functions

* Hours, mins., secs.
* Months, date, day. :
* Basicalarm. 1
* Memory date alarm.
*® Timer alarm with dual. i}
* Time and 10 country '
zone.

* Back-light.

* 8mm thick.

£18.65
L

M5

N

(FRONT-BUTTON
Alarm Chrono

Dual Time
6 digits, 5 flags.

22 functions.
Constant display of
hours and mins., plus
optional seconds or
date display.

AM/PM indication, month, date @
Continuous display of day.
Stop-watch to 12 hours
59 9 secs..in 1/10 second steps.

Split and lap timing modes.

Dual time zones. _£2_2_6.«5
Only 8mm thick. ¢

£18.95

M6

Back-light. Fully adjustable
open bracelet.
kGuavameed same day dispatch

([SOLAR QUARTZ LCD)
Chronograph with
Alarm
Dual Time Zone
Facility

6 digits, 5 flags.

22 functions.

Solar panel with

battery back-up.

6 basic functions.
Stop-watch to 12 hours

59 9 secs., in 1/10 sec.,
steps.

Split and lap timing modes.
Dual time zones.

Alarm. 9mm thick. Back-lignt. -

£27.95
tullv adjustable bracelet £ 1 9 .9 5 M 7

(ALARM CHRONO
with 9 world
time zones

* 6 digits. 5 flags.

* 6 basic functions.

® 8 further time zones.

* Count-down alarm,

* Stop-watch to 12 hours
59 9 secs.
in 1/10 sec. steps.

* Split and timing modes.

* Alarm,

* 9 mm thick.

* Back-light.

* Fully adjustable bracelet.

(£29:65° £24.95 g

(SOLAR QUARTZ LCD)
Chronograph

Powered from solar
panel with battery back-up.
6 digit, 11 functions.
Hours, mins., secs., day.
date, day of week.
1/100th, 1/10th, secs.,
10X secs., mins.

Split and lap modes.
Back-light. auto
calendar. Only 8mm
thick.

Stainless steel bracelet
and back.

Adjustable bracelet.
Metac Price

£12.65
G

d same day .

{ N
SEIKO Alarm Chrono

LCD, hours, mins.,
secs., day of week,
month, day and date
24 hour Alarm, 12
hour chronograph,
1/10th secs., and
fap time. Back light,
stainiess steel,
HARDLEX glass.
List Price £130.00

METAC PRICE
£106-60
£89.9

L M10

N\

(SEIKO MEMORY
BANK

Calendar watch M354
Hours mins., secs
Month, day. date in

12 or 24 hour format

all indicated continuously
Monthly calendar display
maonth, year and all dates
for any selected month over
80 vear period \
Memory bank function
Any desired dates up to 11
can be stored in advanced
2 year battery life.

Water resistant \ S
List Price £130 £59-95
M11

i

o
TG

r— ~

Dual time-alarm
Chronograph

‘e g
S

bk

Mineral glass
face.

Battery hatch

for DIY battery
replacement.
Top quality finish
with fully .
adjustable bracelet. L e

£35.00

\

Metac Price =
~

—
HANIMEX

Electronic

LED Alarm Clock

\

/7

Features and Specification

Hour minute dicplay Large LED drsplay with
pm and alarm on indicator 24 Hours alarm with
on off control Display tlashing for power loss
indication Repeatanle @ minute snooze Display
bright,dim modes control Size 6157 x 393" x
236" (131mm x 11mm x 60mm}

Weight 143165065k p v e 290V

£916’5' Thousands sold!
£10.20

Mains operated.

Guaranteed same
day despatch

M13

(HANIMEX portable )
LCD clock radio

* Time set & alarm controls.

* Snooze & sleep controls.

* Wake to music or alarm.

* AM/PM indicator.

* Battery operated. No plug required.

* Receives all standard AM radio
broadcasts.

* Drawstring carrying case included.

* Back-light.

* Batteries supplied free. £1 7 95

* Quartz crystal controlled. M 1 4

(QUARTZ LCD
Ladies 5 Function

Only 25 x 20mm and
6mm thick.

5 function. Hours,
mins., secs., day, date
and back hight and
auto calendar.
Elegant metal
bracelet in silver or
gold.

State preference.

£9.95

Guaranteed same day
despatch.

M15

( Price breakthrough
only

£18:95
£14.50 4

OUTSTANDING FEATURES

* DUAL TIME. Local time always vis-
ible and you can set and recall any
other time zone {such as GMT). Also
has a light for night viewing.

* CALENDAR FUNCTIONS include
the date and day in each time zone.

* CHRONOGRAPH/STOPWATCH

—
HOW TO ORDER

Trade enquines”

24 hour phone service at both shops

=R=

Payment can be made by sending cheque postal order, Barclay, Access or American Express card
numbers Write your name, address and the order details cleatly, enclose 30p for post and packing
or the amount stated We do not wait to clear your cheque betore sending the goods so this will
not delay delivery All products carry 1 year guaranteee and fuil money back 10 day reassurance,
Battery fittng service 1s available at our shops All prices include VAT

Send for a complete List of trade prices - minimum order value €100
Telephone Orders Credit card customers can telephone orders direct 1o Daventry ur Edgware Rd |
017234753 03272 76545

N

CALLERSWELCOME

displays up to 12 hours, 59 minutes,
and 59.9 seconds.

*0On command, stopwatch display
freezes to show intermediate
(split/lap) time while stopwatch
continues to run. Can also switch to
and from timekeeping and stopwatch
modes without affecting either's
operation.

* ALARM can be set to anytime within
a 24 hour period. At the designated
time, a pleasant, but effective buzzer
sounds to remind or awaken you!

Shops open 9.30 - 6.00.
W,

LGuaranteed same day dispatch. V116

\
([ ™
North & Midlands South of England
67 High Street, BAVENTRY 327 Edgware Road
ELECTRONICS Northamptonshire LONDON W.2
Telephone: 03272 76545 Telephone: (01) 723 4753
L & TIME CENTRES : )

294

TELEVISION APRIL 1980




Wideband Hybrid

Preamplifier

OUR latest preamplifier design, described in this article, is of
the “blockbuster” type — it can be used as a mast-head or
set-back booster, a preamplifier for MATV systems, or a
general purpose wideband amplifier. It covers the frequency
range from 40-860MHz (i.e. the v.h.f. and u.h.f. bands),
features a typical gain of 27dB with a noise figure of only
5-5dB, and requires no external components apart from a
24V supply.

Circuitry

The unit is designed around the Mullard OM335 thick-
film hybrid integrated circuit. Fig. 1 shows the internal
circuit. As can be seen, input and output d.c. blocking
capacitors are included within the i.c., also supply
decoupling, so that connecting the device to a power supply
is all that’s necessary.

A suitable mains supply circuit is shown in Fig. 2.
There’s no reason why two or three PP3 batteries connected
in series cannot be used (the absolute maximum voltage is
28V). Alternatively a 12V supply could be used, but this will

2
Chassis '@'3'5’6
]

Fig. 1: Internal circuit of the Mullard OM335 thick-film wide-
band hybrid integrated circuit. The three stages are d.c. coup-
led, with a.c. coupling at the input and output.

(o] L
Fl VH K
L goma W T Input Output i choke 4 4y
i ~ + » ’ 7824
Antisurge ; l
|
I (o)} Com C3
: BRI 1000 2262 00 a=Sh ==CS
; Tz.ov T Taov T T
]
o )
O 7 ~ —— ¢ : 4 +—o—O
079

Fig. 2: Suitable 24V power supply for mains operation. The
unit can alternatively be supplied by two or three series-
connected PP3 batteries.

I Ol N

24V
Figs 3 and 4: The double-sided print pattern for the board on
which the thick-film unit is mounted.

our HEED
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reduce the maximum output level and the gain (to around
23dB). The device draws around 35mA with a 24V supply,
so an on-off switch is required with batteries to ensure a
reasonable service life.

Construction

A double-sided PCB has been designed, with 759 input
and output tracks to enable 75Q coaxial cable to be
soldered directly to the board. The board’s double-sided
copper pattern is shown in Figs. 3 and 4. The coaxial cable
used can be either the aerial downlead itself or a link
between the signal source and the equipment. If the unit is
cased, the coaxial leads can be brought out to u.h.f.
connectors mounted on the box.

When soldering the OM 335 to the board, ensure that the
maximum soldering iron contact time of five seconds (at
260°C) is not exceeded. Note that the black dot identifies
pin 1 (input).

A simple method of supporting the PCB is to solder it to
a piece of tagstrip which is then bolted to the case. The
power supply can also be constructed on tagstrip — it’s so
simple we didn’t consider it necessary to provide a PCB
layout.

Performance

A typical frequency response characteristic is shown in
Fig. &. The device will in fact operate at up to 1-4GHz, but
the gain at this frequency falls to just over 13dB. The back
attenuation (output to input) is 40dB minimum. The
maximum output level with a 24V supply is greater than
80mYV. The intermodulation figure quoted is —60dB. 1

Components list
T Mains transformer, secondaries 2 12V 0-25A a.c.

connected in series. RS Components 196-303
BR1 1A bridge rectifier. RS Components 262-157

IC1 7824 1A 24V regulator

C1 1000uF 40V zlectrolytic

C2 100n 50V ceramic plate

C3 100uF 40V electrolytic

C4 100n 50V ceramic plate

C5 100n 50V ceramic plate

L1 1A v.h.f. choke RS Components 238-255
F1 100mA anti-surge fuse

Hybrid i.c. type OM335. RS Components 308-556.
Suitable weather-proof box, e.g. RS Components 509-125

3 r
el [ ]
a8 1 1
25
! |
20 g L
0 05 t
B758) f (GHz)

Fig. 5: Typical frequency response for the OM335, showing
the wide bandwidth.
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VCR Troubles

Just before Christmas a number of VCRs were brought in
for repair — and all were wanted in time for the onslaught of
transmitted goodies. One client sent along three JVC
HR3300s, with the instruction to repair the two that
belonged to his customers with spares taken from the third,
stock machine. Not unreasonable, considering the problem
of getting spares quickly in the pre-Christmas period.

Rolling Picture (JVC)

Anyway, the first JVC I looked at had the reported fault
“no sync”. This meant in practice that the replayed picture
rolled. All the i.c.s on the servo board had been changed,
and what’s more all the presets had been twiddled. A check
with a pre-recorded tape however showed that the loss of
sync was due to a tape path fault rather than, as the client’s
service staff had thought, a servo fault. So a little time was
spent adjusting the tape path almost into alignment before
starting on the servos. The problem was that the entry guide
was out of adjustment, causing tracking noise where the
field sync pulses should be.

Each servo has two adjustments, phase (or sample pulse
position) and discriminator gain. The HR3300 service
manual gives full instructions for these adjustments, except
for discriminator gain which is a little obscure. The basic
idea is to define the current through the motor when this is
held still, making the adjustment for zero differential input
to the discriminator i.c. Fig. 1 applies to both servos (head
drum and capstan), since the discriminators are identical.
The procedure is as follows. With the machine unpowered,
connect a 1-5V battery across the motor drive output.
Connect a bleed resistor (R test) across the motor to set the
voltage applied to the inverting input of the i.c. Then adjust
for the same voltage at the non-inverting intput. This is
done by connecting a meter on the 50uA range across the
inputs, making the adjustment for zero current with the
motor held still by hand. R111 is the head drum adjustment
(R test 105-69) and R76 the capstan adjustment (R test
33Q). The other adjustments are straightforward.

A JVC that wouldn't Play

The second JVC wouldn’t play, that is the play button
released itself after tape threading was completed. Now a
number of electronic reasons and a couple of mechanical
ones could be responsible for this. If one of the safety

R

% A
{Head drum)

Buffer
transistor

R76
{Capstan)

L-1-5v

1l

R test
Capstan 33n
Drum 100 + 56n

070 ~

@ L

Fig. 1: Test circuit for adjusting the servo discriminator gain in
the JVC HR3300 VHS VCR.
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circuits had a signal missing, the stop solenoid would
operate, releasing all function keys. The procedure I adopt
to check for this is to connect the base of X7 on the
Mechon board to chassis, inhibiting the stop solenoid. If the
keys still release, as the play key did in this particular case,
then the problem is a mechanical one.

Two possible causes are wear in the notch of the drive
arm assembly (part 106) or wear on the latching notch on
the play key. The former involves a total strip down of the
threading system (which I’ve done once), the latter requiring
only the use of a needle file — to file the notch on the play
key so that the latching bar holds better. What happens you
see is that the final clunk after threading, when the guides
are locked into place, causes vibration as a resuit of which
the play key jumps and delatches.

For reasons beyond me, the servos on this machine also
needed setting up. Obviously the Phantom Twiddler had
been at work.

Tape Counter Fault (JVC)

The third JVC, which was to have been used for spares,
had very little wrong with it — once I'd sorted out the tape
counter, whose electrical connections had been
disconnected. This caused the same symptom as with the
previous machine — the play key releasing after tape
threading. This time connecting the base of X7 to chassis
removed the problem, so that I was able to check and
discover that the TUS signal was missing. Oh, and the
servos were maladjusted again . ..

Modulator Needs Adjustment (JVC)

More than a few JVC HR3330s are being unboxed and
checked only to find that the modulator needs adjustment.
This causes an intermittent random crackle (teletext), due to
peak white signals slightly over modulating the video carrier
and putting amplitude modulation on the sound carrier. The
results obtained depend on the ability of the receiver to
provide a.m. limiting during demodulation — in extreme
cases it may be necessary to modify the receiver.

To check a VHS recorder for this, insert a cassette, press
only the record key, and select an off-air channel
(preferably on test card). Then compare the direct TV
results with those obtained via the recorder. If the video
contrast is higher via the VCR, it needs reducing. The
procedure is as follows, and applies to the JVC HR3330
and HR3660 and the Ferguson 3V00 and 3V16.

Remove the bottom panel, then the modulator. Remove
the modulator’s side panel, then replace the modulator. The
preset on the extreme left is the audio carrier frequency, that
left of centre is for audio level. Video levels are at the upper
and lower right, and Beeching’s rule is: whichever preset is
in the most clockwise position is the one to be adjusted anti-
clockwise. This rule applies until I get some service
information that covers the modulator as well, though it’s
proved effective in all cases to date. Back off the preset
carefully, while still comparing the direct and via VCR
contrast levels, until the via VCR contrast matches that
directly off air. If, after reducing the contrast level, a slight
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crackle is still heard this is acceptable provided it’s not
recorded. If the crackle is still high, JVC suggest adding a
6MHz ceramic filter across the take-off coil.

Faulty Capstan Motor (JVC)

Another fault we've had with one of these machines is
that the VCR would not respond to key operation after it
had run for an hour or so. I ran a three-hour tape through
the machine and then stopped it. Pressed the rewind key
and it refused to operate. This was traced to a faulty
capstan motor, which when hot developed a habit of not
restarting once stopped, probably due to a lost segment
winding.

Loss of Colour on Replay (JVC)

Yet another nasty JVC VCR fault came my way — loss
of colour on replay after an hour. You can play tapes
through for days of course before anything happens, and
when it does the fault may clear before you can find what’s
up. I was fairly lucky however. The first time I managed to
discover that the colour killer had operated via the phase
detector 1C204. On the second occasion I found that the
4-43MHz reference signal to the phase detector was low.
The measurement at TP215 was only 200mV when it
should have been 1-1V. Ah! I thought, IC208 is faulty.
Wrong of course. The trouble was eventually traced to the
crystal, Xtal 202, but it took a whole day . . .

Sony Betamax

Not many Betamax problems lately. One machine was
brought in by a customer who was not pleased. Oh rio! Not
at all pleased. He’d purchased a copy of “The Bitch”, and
couldn’t extract it from the Betamax . . . I found that after
he’d watched the film he’d rewound the tape, at the end of
which the machine had stopped and refused to release the
cassette. This was because at the end of the rewind the stop
solenoid had operated, to release the keys, and had
shattered the stop solenoid microswitch. This had promptly
fallen apart, cutting off all power to the main motor. Joan
Collins suffered only minor damage . . .

Hum Bar on Colour (N1501)

The problem with a Philips N1501 was that it would play
back in colour and record in monochrome, but if an attempt
was made to record in colour you’d get across the screen a
large bar that would move up and down, rather like a hum
bar. I've had hum bar problems before, but not in colour
only. Anyway, the machine came in and at first nothing
untoward happened. Then the hum bar appeared, and sure
enough if the colour-killer was operated the bar
disappeared, leaving a reasonable monochrome picture.
Back to colour, and the bar returned.

A quick look at the 25V line with the scope revealed a
bump where there should be a flat line. Reach for the
freezer and squirt the BY164 bridge rectifier D151, The
bump went, so did the bar across the picture. A new
BY 164 restored normal operation.

Record and Tracking Faults (N1500)

We had an interesting problem recently on a Philips
N1500 VCR. It was picked up from a school, and had been
to the local shop who’d been unable to repair it. The
problems were no record, and no tracking control on
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replay. The lack of tracking was soon traced to a wire off
the control track head. Isn’t it marvellous though the way
we engineers will strip down a VCR, drag out the trusty
scope, wire everything up and check for the presence or
absence of various pulses before we check to see whether
there are any loose wires? Why do it the easy way when the
hard way will do just as well®!

The other fault, no record, did require the use of the
scope — to discover that the record f.m. carrier was missing.
I suppose the local shop couldn’t check for that with the
AVO . .. It didn’t take long to find that one of the BSX20
modulator transistors had an emitter-base short. I've had
this one before, way back in about 1974: whilst it’s not
exactly a stock fault it’s worth noting since it can easily be
mistaken for a video head fault.

Threading Problems (N1500)

I’ve had to scrap an N1500 recently — the first one to
suffer from the fact that parts for the N1500 are running
out or just not available. The problem was that during tape
threading and unthreading the threading motor worked o.k.
but the head assembly was so stiff that it couldn’t be pulled
all the way round by the springs and string. Usually a few
drops of oil will cure this problem. In this case however 1
had to strip the lower head assembly down and remove
three metal plates. These are shown as part no. 509, or 507
in some versions of the service manual. They’re coated with
PTFE or some such substance, and this was worn through.
As the surface was scored, no amount of lubricant would
do any good. Oh well says I, sort out the part number and
order some. No way however say Philips Service. So there
you are, not available individually or as part of an
assembly, at least so far.
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Teletext the Philips Way

AN ARTICLE on the Rank teletext receiver in the May 1979
Television featured the well established Texas Instruments’
Tifax teletext decoder. This proven unit comes as a package
to which the setmaker (or enthusiast for that matter) needs
only to connect supplies and interface it to the set. For this
reason no details of the internal workings of the unit were
given nor, for that matter, are they needed.

From the Mullard/Philips stable comes a group of
special-purpose i.c.s designed for teletext decoder use. These
give greater flexibility, enabling setmakers to build up their
own panels to meet their own needs. As well as layout varia-
tion, this group of i.c.s permits the optional inclusion of a
number of novel features which are described below.
Naturally setmakers are not left entirely to their own in-
itiative: Mullard/Philips provide detailed application infor-

mation and layouts, one such being used in the current °

range of Pye/Philips teletext receivers. These use the G11
chassis as a foundation. The way in which the interfacing is
done will be better understood once a description of the
decoder itself has been given.

Features

A good teletext decoder should not only be capable of
presenting the required page without errors and in colour: it
should also have the essential facilities for newsflashes, timed
pages and for revealing the answers to the puzzle pages.
The Mullard/Philips package does all this, as well as
character rounding, background colour and, in the interface
stages, provides for superimposition of a full coloured page
of text on top of the analogue signal (mixed mode).

The extra features available are: “Status”, which
provides a boxed programme identification at the top left of
the screen for ten seconds whenever the channel is changed.
“Time”, which permits the teletext clock, normally seen to
the right of the page header, to appear for ten seconds, boxed
and double height, to the right of the analogue signal (the
picture to old fogeys like me). The page header changes
colour when hunting for a new page, reverting to white when
the page is found. While waiting for the selected page to
appear, you can watch the picture: when the wanted page
has gone into the memory and is ready for display, the page
header appears at the top of the picture for ten seconds — as
an invitation to change back to text. Page 100 is
automatically read into the memory at switch on or after a
channel change — so you don’t have to call up the index
every time you want to go to text. The “time” facility
previously mentioned means that some page or other must
always be written into the memory, and this kills two birds
with one stone. Most versions have a “local” double-height
facility, so that a page can be split into its top and bottom
halves and each half displayed double height for greater
legibility. 22in. teletext sets really do need this in an average
room. Incidentally, the characters in a double-height display
appear to be thicker as well, but if you measure them you’ll
find that this isn’t so.

A viewdata (Prestel) version of the chassis is also in
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production: the extra electronics are currently mounted in a
plinth beneath the console floor. It’s not intended that
teletext only sets should be convertible for viewdata use.

The Decoder Chips

The teletext decoder itself is based on four special-
purpose i.c.s known as the VIP, TIC, TAC and TROM
chips. Two remote control chips complete a sextet.

The VIP - Video Input Processor, type SAA5030 —
accepts a positive-going video signal straight from the vision
detector (see Fig. 1). It ignores the analogue (picture) infor-
mation, removing the data signal by means of an adaptive
slicing technique. This looks at the data exactly halfway
between zero and one, regardless of amplitude and baseline
variations. The result is optimum teletext eyeheight, in turn
providing better legibility (if you want to know more about
eyeheight, see the January 1978 issue).

There are two clock signal generators in the VIP. One
produces an output at 6-9375MHz, the bit rate of the in-
coming data, the other operating at 6MHz. The
6-9375MHz clock is derived from the clock run-in at the
start of a received data row. This causes a high-Q tuned cir-
cuit to ring, and is kept in step with the incoming data by
means of a control loop circuit. The 6MHz generator is
crystal controlled and locked to the incoming picture sync
pulses: its output goes to the TIC chip, where line and field
pulses are generated for the control of the data raster.

The VIP’s outputs go two ways then: the 6MHz clock
to the TIC, and the data and 6-9MHz (for short) clock to
the TAC.

The TAC — Teletext Data Acquisition and Control, type
SAA5040 — receives the data and 6-9MHz clock signals
from the VIP and also instructions from the user via the
remote control receiver decoder (which has its own, much
slower, clock pulses). The TAC’s purpose is to select the
required page and pass it to the decoder’s memory — it does
this via a seven-bit data bus. Also passed on, via a five-bit
data bus, is the row address instruction. Part of the TAC’s
function therefore is to convert the incoming serial data
stream into two outgoing parallel data streams.

The TAC has its own small inbuilt memory, in which is
stored the control data necessary to select the required
page/time, depending on the instruction code passed on
from the remote control receiver. The same memory also
contains the programme to store page 100 in the absence of
any other instruction, and to display the previously men-
tioned status and time boxes on the screen when required.
The programme for top or bottom half of the page at double
height is also stored here.

The TIC — Timing Chain, type SAA5020 — uses the
6MHz clock signal from the VIP to produce all the timing
pulses required to generate a page of text. Since each text
character is a microsecond long, and each dot of the
character occupies a sixth of the character’s width, you can
see the reason for a 6MHz clock — it’s running at the dot
rate.
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Fig. 1: Block diagram of the teletext decoder used in Pye/Philips teletext receivers.

The TIC divides the dot rate by six to get a IMHz clock
signal (character rate), then by 64 to obtain line-frequency
pulses, and again by 625 to get down to the field rate. The
line-rate pulses are further divided to produce the rows, and
are also fed back to the VIP to lock the clock to the in-
coming signal.

As an optional facility, a stored page can be read after
TV hours by allowing this timing chain to free run.

The TROM - Teletext Read Only Memory, type
SAAS5050 — converts the stored page held in the RAM
(Random Access Memory — a group of i.c.s we’ve not yet
mentioned) into the dot matrix pattern of characters com-
prising the text we see on the screen. The input is in parallel
form, but the video output signals must be in serial form.
The TROM also carries out character rounding, and the
graphics blocks that take the place of text characters on
pages such as the weather map are also generated in this
chip. There are five outputs from the TROM to the set’s
video stages — RGB as you’d expect, plus monochrome and
blanking. The monochrome signal has a variety of uses
other than to provide a signal for black-and-white sets: it
can be used to complete the matrix in the unlikely event of
the decoder meeting up with a TV chassis employing
colour-difference tube drive, and in the Pye/Philips teletext
sets it’s used to “punch holes” in the analogue signal when
the mixed mode is used — so that the coloured text is
presented on the screen when the set is used in this picture-
plus-text mode. The blanking output provides boxes into
which the time, status or newsflash text is inserted.

Page Memory

In addition to the four special-purpose i.c.s we’ve just
mentioned, ten other i.c.s provide a memory in which a
whole page of teletext data is stored. This consists of a
matrix of seven 1k memory i.c.s, type 2102, though later on
special 8k memory i.c.s may replace them.

The teletext format consists of 24 rows of 40, seven-bit
characters, but as the 1k RAM i.c.s are organised on a 32 x
32 basis some re-arrangement is required to store a selected
page. Three i.c.s (a 74LS83A and two 74LS161s) perform
this operation. The memory stores the appropriate page un-
til told not to do so. Three situations will do this, clearing
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the memory for the next page: a command from the user’s
handset; receipt of a newly selected teletext page; and
receipt of the clear page command from the broadcaster (as
given with a rotating page). The clear page operation is put
into effect by arranging for the TAC’s data output to con-
sist of the character code for a space: unless followed by
further instructions, the TAC will then automatically call up
page 100 as previously mentioned.

By now you’ll probably be wondering what about
switching — how does the memory know when to accept
data and when to issue it? In effect, little switching is needed
since teletext is basically organised so that the data is com-
ing in at a different time from when it appears on the screen.
The data entry window {(time when the incoming data is pre-
sent) is during the field blanking interval, anywhere between
lines 6 and 22, though at the moment only lines 17 and 18
are used. The display starts a little way down from the top
of the raster, on line 48, and continues to line 288, allowing
a clear space of 26 lines between the data’s entry time and
its display. During this time, on line 40 to be exact, control
information from another part of the TAC chip is sent to
the page memory, where it’s written in to control such func-
tions as channel indication, time, selected page ready and so
forth. Some more capital letters: this line is called EDIL
(Encoded Data Insertion Line), and is unique to the system
being described.

¥

Ancillary Circuits

When you look in the back of the set, you’ll notice that
the teletext decoder board is but one of the extra boards not
found in an ordinary G11 chassis. The boards adjacent to
the teletext decoder board are the remote control receiver
plus its own decoder. These bear a superficial resemblance
to the system used in the non-teletext G11, but the ul-
trasonic receiver is the only common feature.

The remote control handset is capable of transmitting 32
different commands, each consisting of a 24-bit signal —
typically of 200msec duration. The 24-bit signal is divided
into two halves, the first twelve bits being the complement of
the second. The idea is that each half must match up before
the receiver’s decoder accepts the command. Of a 12-bit
sequence, the first seven bits are the start code, which is
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fa) Optimum for analogue signal

{b) Excessive response

(c} Optimum for teletext

Fig. 2: Use of a pulse and bar signal to achieve optimum data
capture: best conditions for teletext reception are when the
amplitudes of the bar and the 2T pulse are the same and the
lobes at either side of the pulse are symmetrically disposed
below the datum line (black level).

identical for every command, and the last five bits the com-
mand itself. This arrangement ensures that the set doesn’t
respond to corrupted or spurious signals. To give the user
added confidence, an occulting “message received” lamp at
. the foot of the cabinet glows while the message is being
passed. The same lamp, operating in a steady mode, is used
to indicate that the set is in the stand-by condition, i.e. with
the TV side switched off but the remote control receiver still
in operation.

One of the 32 commands is “mode”, which permits the
majority of the other commands to have a dual function.
For example, the buttons for page 123 in the teletext mode
will select BBC-1, BBC-2 and ITV respectively in the TV
mode, using the same 24-bit words.

Power from the battery in the remote control handset is
always drawn by its i.c. even when no command is being
made. When not being used to transmit a command
however the current drawn by the i.c. is as small as that
drawn by a digital watch, so there’s little wastage. The i.c.

Text level. |
Set to avoid

limiting on

brightest N R43

text page

Background

level. 0

Set to 90% —_|

From teletext
decoder via
plug/socket

66A

contrast in
mixed mode

=
N

C Y (N
C (D

All BC148 transistors

12-way socket

To colour decoder m
Fig. 3: Layout of the small teletext interface panel used in
Pye/Philips teletext receivers (modified G171 chassis).

300

begins to transmit the command as soon as a button is
pressed, continuing until the command has been completed,
even if the user’s finger has left the button.

There’s no provision in the Pye/Philips sets for either a
wired-in handset or for selecting text at the cabinet itself.

Power Supplies

The various supplies for the boards are provided by a
unit in the base of the cabinet. This uses a chopper circuit.
Later versions derive the power required from the line out-
put stage.

Interfacing

The teletext decoder’s signal input is taken from a stan-
dard G11 if. strip — at the inverted sync outlet. To ensure
best performance, the eyeheight is optimised by using a
pulse and bar if signal to adjust the synchronous
demodulator precisely. Optimum data capture usually oc-
curs when the lobes (see Fig. 2) at either side of the 2T pulse
are symmetrically disposed below the datum line: this con-
dition sets the vision carrier a little below 6dB from peak
(the latter is its usual place for analogue reception). Because
the if. strip’s sync outlet is used, the signal is inverted at the
input to the teletext decoder. At the same time, the 6MHz
intercarrier sound signal is filtered out.

The RGB outputs from the teletext decoder enter the
GI11 chassis proper at the back end of the
chroma/luminance board. The board is modified so that the
path of the TV signals is interrupted and at this point a
small interface unit is plugged in (see Fig. 3).

There are two preset controls on the interface unit. The
one nearest the socket strip is the background control and is
normally set, in the mixed mode, to reduce the contrast to
90% of normal. This has been found to give the most accep-
table level when pages are superimposed on a programme.
The other control, farther from the socket strip — at the cor-
ner — is called “text level”. It’s not set too high during
production, to avoid beam limiting occurring on pages with
a lot of background colour. Some dealers wind it up a little
however to compete with other makes — it’s reassuring to
know that it can be easily reset for domestic use. The eye,
being used to reading black characters on white pages, is
easly tired by prolonged exposure to the “negative” teletext
display — particularly if there’s too much contrast.

Modifications

Current production Pye/Philips teletext receivers use the
Signetics “SAA” range of decoder chips, the panels bearing
green labels. To dealers, this is “Phase 11”. Earlier sets, few
in number but produced to meet the demand for sets at the
start of the service, use chips with preproduction “M”
numbers on them. The performance is identical, but there’s
a degree of board non-interchangeability. “Phase 1 units
carry a white label and must be used with Phase 1 handsets
and remote control receivers. Phase 14 units carry a yellow
label, and although the handset and remote control receivers
are compatible with the green label Phase 14 ones the
decoders are not directly interchangeable. The only
difference is a small 6V regulator board which is plugged
into the Phase 17 units and is not required on Phase 14
units.

At the start of 1980 the six-way ultrasonic remote con-

trol system was replaced by an infra-red counterpart. Also,
in anticipation of the fourth TV network, the tuning system
has gone eight-way — useful to viewers who can receive
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from two sets of transmitters. The only change in the
teletext decoder is the TAC i.c., which becomes type
SAASO40A and contains the extra information to display
the two extra channels available. No harm will be done by
using an SAAS040A to replace an SAAS5040, or vice versa,
but in this event the status displayed on the screen will not
tie up with what’s printed on the control panel.

Servicing

Unless you are good at working at SOnsec, can gate out a
teletext eye, have your own “wallpaper generator” and a
scope that looks at pulses, leave the decoder severely alone.

The four special chips are MOS devices and, provided
you use the makers’ advance replacement schemes, decoder
panels will come in the correct conductive plastic bag which
can be use to store them safely. Failing this, quickly wrap
units in baking foil, handle them only be the edges (as you
would an LP), and never handle them in a set connected to
the mains or on stand-by. Wait until the replacement arrives
before removing the old board, then change the units
straight over.

Since the power supply is conventional, this can be safely
worked on in the normal manner. When looking for lost
voltages here, don’t overlook the thermal fuse in the mains
transformer. Three supply lines go from the power supply to
the teletext units, and combinations of failures of these can
produce various symptoms as follows.

No main 5V supply: Bright blank raster, flyback lines, set
pulsating due to the action of the beam limiter. The message
received light still winks during commands.

No main 5V and 12V supplies to the remote control
receiver: No picture or sound apart from a three second
burst at switch on.

No secondary 5V supply: Normal picture, weak colour, no
handset action.

All teletext supplies dead: Picture present, weak colour, no
sound, no remote control action.

If the set writes “scribble” in the teletext mode, either the
decoder is faulty, the i.f. mistuned or there’s aerial trouble
(in that order).

To isolate a faulty teletext unit, unplug the white eight-
way connector 66A from the decoder. The set then reverts
to ordinary TV operation.

To keep the set going with faulty interfacing, remove the
interface unit, join pins 5-6, 8-9, 11-12 on the chroma
board, and remove plug 66A as above.

A weak battery in the handset may give a short control
range or errors before packing up altogether. The type is
PP3, and a plastic bag is provided to stop it ruining the
handset if it leaks. Remove the battery during long idle
spells, and in any event replace it once a year.

The clockcracker engineering test page is the installation
engineer’s yardstick for checking data capture. If you’ve
handled both the Philips/Mullard type units and the Tifax
module you’ll know that clockcracker performance doesn’t
relate directly to page legibility. On a Tifax unit, a cor-
rupted page of news can be seen at the same signal level as a
perfect clockcracker page. On the Philips/Pye sets things
work the other way round. Here the clockcracker display
rows become corrupted (mostly to blank rows) towards the
right-hand edge as the signal conditions get worse.

This provides a handy way to get the most out of an in-
stallation — if you’re patient enough not to make more than
one adjustment per clockcracker page read-in. On
Pye/Philips sets, a clockcracker page that’s more than three-
quarters complete will almost certainly mean good legibility
on any chosen text page. B
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® MONOCHROME PORTABLE PROJECT

Since the publ'catior of our previous monochrome
pcrtable project in “977, circuit techniques have
advanced sufficiently to justify a more up-to-date
design, starting next month. Particular attention has
been paid to improved performance and easier con-
struction. For 'nstance a SAWF provides the selec-
tivity in the i.f. modu e, and the tuner a.g.c. is derived
from the broadbanc i.f. signal before any shaping
tekes place. This orovides better a.g.c. perfor-
mance, which is imnortant in a portable. The video
output stage uses 31 cascode design, giving good
h.f. response and excellent black-level stability.

In common with current practice, a single-chip
sound channel and a line output transformer with a
built-in e.h.t. rectifier are used. We've gone one
better in the line output stage, eliminating the usual
line driver transistor and transformer through the
use of a Darlington line output transistor. A well-
“ried stabiliser circuit allows for battery as well as
mains operation.

A number of different tubes can be used, so long
as they are of the 110°, 20mm. neck variety — the
screen size s left to constructors’ preference. The
circuit is built on two main boards (plus the tube
base board) to allow for maximum flexibility when
mounting ir a case, particularly when a small size
tube is used.

® VCR COLOUR SYSTEMS

Special colour sgnal processing techniques are
used in meny VCR designs to avoid possible in-
terference effects from signals on adjacent tracks.
Steve Beeching explains the basic systems used in
VHS and B=tama< machines.

® SERVICING HINTS
Dewi Jamas on recent fault experiences with the
Philips G111 and 2ye 731 series chassis.
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TV Faults

You get some odd customers. Take this little story. The set
was an ITT CVC9 which was arcing and emitting a cloud
of smoke. It didn’t take us long to ascertain that the line
output transformer had shorting turns. On replacing this we
had a correctly sized picture, but with a very noticeable hum
bar. Checks around the power supply proved that the fault
was not there, and after some time we discovered that the
earth bar connecting C299, C300 and R408 in the width
circuit to chassis was completely dry-jointed. Actually this
was slightly misleading — there were no signs of any original
solder. After resetting the width controls and reconverging,
the set was working to our satisfaction. We asked the
customer about the hum bar and he commented that “he
forgot to tell us”. About a week later the set came back,
with the complaint that the hum bar was still present.
Switch it on and we found excessive scan, both height and
width, and gross misconvergence. Carry out readjustment
and soak test for quite some hours, but no evidence of any
hum bar. We came to the conclusion that the customer
must have had the back off, got himself into a mess, and
brought the set back with a ficticious complaint. So we put a
rude note across the convergence controls, warning what we
would do if they’d been tampered with again.

The set went back and we didn’t mention our
conclusions. We hoped that that was that. A week later
however back came the set and this time it hadn’t been
tampered with (had he got the message perhaps?). In view
of the series of complaints we decided to keep the set for a
few days, providing a loan set in its place. Within a few
hours the customer phoned to say that the loan set had the
same problem.

Perhaps we should have checked before where the
customer lived — in a mobile home he’d wired himself. So we
went off to check his supply, which turned out to be only
180V. We don’t run an electrical business, so we decided
not to look into his wiring fault. While we were there
however we noticed a large step-up transformer beside our
loan set. What was it for? “Ah, when the mains drops, I
connect this up to the set.” We think we now know why his
line output transformer burnt out: at some time it had
received more than 240V. Also why he’d tried to get more
width.

We left him to make arrangements to get his electrical
supply sorted out. He rang back a short time ago to say that
all was now well. I only hope so.

Thorn 1600 Chassis

The trouble with a 17in. monochrome “transportable” fitted
with the Thorn 1600 chassis was field collapse. This was
one of the early versions, and the trouble was simply a
defective SN76033N field output i.c. (IC4). On replacing
this the set worked and we decided to overlook the fact that
the picture was over scanned. Two days later however the
set came back with the same fault, and remembering the
over scanning we decided to check the supply voltage before
fitting another i.c. The voltage at pin 10 of IC4 turned out
to be 36V instead of 29V, so we next checked back to the
supply source. This is the shunt regulator circuit (see Fig. 1)
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which is in series with the line output stage and is supplied
from a rectifier fed by a winding on the line output
transformer. We first checked the voltage between the junc-
tion R158/C130 and the cathode of W34 — the test points
for setting up the h.t. supply. The voltage here turned out to
be 180V instead of 140V, and adjusting the set h.t. control
R149 made no difference at all. After making various
checks we eventually found that R157 (39Q), which is part
of the mains dropper, was open-circuit.

A replacement dropper and new i.c. were fitted. We
switched on and again monitored the h.t. It was now down
to about 160V, and the picture was no longer over scanned.
R149 still had no effect however, while R157 appeared to
be getting excessively hot and was smelling. We assumed
therefore that the regulator was not working correctly, and
after some exhaustive checking we found the cause of the
trouble: the insulating washer that should shroud the bolt
securing regulator transistor VT 18 was missing, with the
result that VT18&’s collector was connected to chassis and
excessive current was passing through R157. On fitting a
shroud the set h.t. control R149 operated and we were able
to set the voltage at 140V. The picture was now under
scanned, but this could be corrected by means of R95
(height) and L23 (width).

Now no work appeared to have been done on the
regulator before, so we can only assume that the shroud had
been left off during manufacture. One wonders how long the
situation could have gone on without further damage.

RankT20 Chassis
The problem of spasmodic intermittent black lines on sets
fitted with the Rank T20 chassis has been mentioned before

¥
CRT Al and W33 HT
focus voltage C.%;jiemsg mgg
n Pulse and
o heater winding
€130 i
O-].- "
I "
1] Scan GRE
V116 I coils
£U205 dacin2 T '
Line drive l -0056 ::
- r "
€133 1
T~0056 W
Hi
e ]
1}
I Tk K
32v "
[ ” Line output
wis ! transformer
BYX70 |
Y :: V20 EHT

L "
=22 52470

o '

Fig. 1: Simplified circuit diagram showing the basic line output
stage configuration and the shunt stabiliser used in the Thorn
1600 and similar chassis.
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in these pages, in Teletopics. I feel it’s worth mentioning
again however, as we’ve had many cases of this problem.
Any movement of the chassis may seem to clear the fault,
but the symptom usually reappears after a period of time.
The fault is due to pin 9 of plug 3Z6, the chassis link
between the scan drive and the signal panels, and the best
cure is to remove pin 9 completely from the loom and solder
it direct to the pin adjacent to R65 on the signal panel.

One of these sets came in with the fault excessive width,
the width control 4RV 13 being inoperative. The associated
transistor 4VT14 (BC148B) was found to be short-circuit,
replacement curing the trouble.

What to do when confronted with the “dead set” symp-
tom on a Rank T20 or T22 chassis? These are the chassis
with the switch-mode power supply remember. A simple
procedure is as follows:

(1) Switch on and listen for the e.h.t. If this fails to appear,
check for h.t. at the collector of the line output transistor
SVT4.

(2) If you find only 15V, disconnect the power supply (plug
5Z2) and see whether the h.t. (200V) is then present across
pins 1 and 2 of 5Z2. If so, the power supply is in order and
the line output transistor is suspect.

(3) If h.t. is present at the collector of the line output tran-
sistor, disconnect the driver and output transistors SVT3
and 5VT4 and carry out d.c. checks on them.

(4) If they are o.k., disconnect the tripler.

(5) If this restores normal operation, check 5C17 and then
the tripler — 5C 17 is in the beam limiter circuit.

(6) If the fault remains, remove the over-voltage trip sub-
panel from the main board. It should then be possible to
locate the fault by carrying out resistance checks.

We had one of these sets in with tripping and after
following the above procedure we still had problems.
Disconnect the tripler and the tripping stopped. Check
5C17 which was in order, fit a new tripler, but the problem
was still present. It was the line output transformer, with
shorting turns in the e.h.t. overwinding. Hence disconnec-
ting the tripler stopped the tripping. A bit misleading, but
interesting.

Thorn 1500 Chassis

The fault condition presented by a Thorn set fitted with the
1500 chassis was a white raster with no sound. A quick
check on the supply to the if. strip immediately indicated
that the fault was in the HT6 line, as the voltage here was
over 40V instead of 26V. This, as regular readers will know,
is what happens when R79, part of the mains dropper, goes
open-circuit (see Fig. 2). This removes the base bias for the
video driver/6MHz intercarrier sound amplifier transistor
VT8, and thus the signals. The high HT6 voltage unfor-
tunately leads to damaged transistors in the i.f. strip
however.

A complete new dropper was fitted, but there was still no
sound or vision, accompanied by what I can only describe
as pulsing vision. I decided to tackle the sound fault first.
This turned out to be a simple matter — the audio circuit h.t.

HTE 26V
(Supply to IF sfriT'))

= AAA-
From heater chain CSBL f;;g ;CSG
Base bias for

R79
4k7 P2 video driver VT8
—O L
R136 C3ZL lC30
62 SOT IOI

i 0619)

Fig. 2: Derivation of the I.t. supplies in the Thorn 1500 chassis.
The voltage at the junction of R78/9 should be 43V.
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feed resistor R96 was open-circuit. Replacement restored
operation of the audio circuit — checked by injecting a signal
at the control grid of the triode section of the PCL82 audio
valve — and for some unknown reason stopped the pulsing.

The lack of signals was due to damaged transistors in the
i.f. strip of course. VT6, VI7 and VT8 (third and fourth i.f.
stages and driver) all had incorrect voltages. Replacing the
driver VT8 produced a grainy, unsynchronised picture; next
replacing VT7 cured the grainyness and improved the sync;
and finally replacing VT6 gave us a good, contrasty picture
with good field lock but poor line lock. The locking problem
was due to the usual 47k® resistor (R44, sync separator
screen grid feed resistor) gaing high in value. During a soak
test it was noticed that the field had a tendency to slip, a
new PCIL.805 curing that problem, and by now we had a
very good working set.

RankA774 Chassis

A single-standard monochrome set fitted with the Rank
A774 chassis gave us a certain amount of trouble recently.
To start with there was insufficient width, the line speed was
incorrect, and there was line foldover, with a jagged line
down the middle. My first suspicion was the line output
transformer, which is always going faulty in various ways
on this chassis. I was wrong however, so attention was turned
to the line oscillator circuit. As a first step 3R51 was dis-
connected, thus removing the output from the flywheel line
sync circuit to the line oscillator. This action resulted in an
unsynchronised, correct width picture, so the fault was ob-
viously in the flywheel sync circuit. Check the diodes first of
course, and 3D6 was found to be short-circuit.

In went a replacement, but we then found we’d neither
line nor field sync. The scope was at hand, so we took a
look at the pulses at the collector of the sync separator.
They seemed to be all right, but as there were unlikely to be
two separate faults in the timebases I decided to concentrate
on the sync circuit. Before making any further checks I
studied the screen carefully, noting that the screen was
darker on one side and lighter at the other, with the symp-
toms of a poor tube. This indicated what was wrong, as
we’d had the trouble before. The a.g.c. reservoir 3C6 (1uF)
and smoothing 3C5 (4uF) capacitors were virtually open-
circuit, thus upsetting the gain and the sync pulses.

Replacing these capacitors cured the sync fault, while the
picture lost its grainyness, but I was still left with line tearing.
This was the usual earth bar fault, and after resoldering the
earth straps a correctlv synchronised picture was at last
obtained.

PoorSound

An OAP customer of ours who is going deaf complained
that the sound on her set (a Thorn 1400) was poor. It seemed
all right to us when we called, but we decided to bring the
set into the workshop for some checks. With the set on the
bench the gain at u.h.f. seemed a little low, and the sound
was low, but maybe this was just due to the set ageing. We
don’t have a 405 aerial any more, though we can usually see
at least something on cur v.h.f. radio aerial. This time there
was no sound or vision however. Voltage checks in the i.f.
strip revealed that the first vision/sound i.f. amplifier valve
V3 had no screen grid voltage. A check with the valve
removed revealed correct voltage at the base, so the fault
was obviously in the valve. Fitting a new EF 183 restored
normal u.h.f. sound and produced a much better picture,
and the feed resistor didn’t seem to have been affected by
the defective valve.
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Video Disc Systems

A CASUAL glance through any of the more popular TV
journals could lead you to believe that a new dawn in TV is
Jjust around the corner — in the form of video discs. Indeed
phrases like “early next year”, “cost equal to that of a good
television set”, “on-going pilot market trial situation” are
bandied about by the PR men with great zeal.

Well, we shall see. I'm old enough however to remember
the build up given to the Teldec video disc system some ten
years ago, while Baird’s video disc system (Phonovision)
was first shown in 1928. Both these systems were briefly on
sale in the UK, but met with little success. Philips have been
pushing VLP — their disc system — for quite a few years (it
was first unveiled in 1972), but it has yet to appear on the
UK market: 1981 is the latest predicted year for a domestic
market launch in the UK.

What is it then that’s so far prevented the video disc from
making any real impact on the market, and what are the
real advantages and possibilities of video disc systems?

The quick answer to the first question is technical
problems. To understand what these are and how they can
be overcome, let’s look at some of the principles of
operation that can be used for video disc systems.

Basic Disc Systems

The first video discs to appear on the market went on sale
at Selfridge’s Oxford Street store in 1935 — at seven shillings
each. They were intended for use with the Baird television
system, i.e. the system was a low-definition one, with about
six minutes per side from a 78 r.p.m. disc. Because of the
very limited bandwidth, conventional disc cutting, pressing
and playing techniques could be used — with a thorn needle!

So much for history. Many new video disc techniques
have been developed since the 1930s — in fact I've found
reference to some forty different systems. The fundamental
difference between the systems is the method of recording
the video signal. There are four basic techniques,
mechanical, capacitive, magnetic and optical. Each has
advantages and disadvantages. Let’s look briefly at each.

The first, historically, were mechanical arrangements —
we’ve already mentioned Baird’s system. By mechanical, we
mean that the signal modulation is present in physical form
in the disc’s groove, and is sensed by a pick-up which is in
contact with the disc. Mechanical systems have the
advantage of using relatively simple technology, and thus
have a low initial cost. The TeD or Teldec system, jointly
developed by Decca in the UK and Telefunken in W.
Germany, was shown in 1970 as a monochrome system
and was up-graded to compatible colour in 1974. It never
apeared on the domestic UK market, though it made a brief
appearance in W. Germany. Apart from one institutional
UK user, it’s totally vanished from the scene. The main
technical features of the Teldec system were the use of f.m.
for the recorded signal and the fact that the pickup
remained at a fixed height, the flexible disc being brought up
into contact with the pickup head by air pressure from
beneath. The disc rotated at 1,500 r.p.m., i.e. 25 revolutions
per second = two fields (one picture) per revolution. This
provided a playing time of around ten minutes, the real

304

David K. Matthewson, B.Sc., Ph.D.

disadvantage of the system (the picture quality was very
good). Attempts at an autochange system to extend the
playing time were reported, but never seem to have come to
anything.

Capacitive recording is used by the RCA Selectavision
system, the JVC Video High Density system and the little
known Polish Fonica system. Of these three, only the RCA
system seems anywhere near putting in a market
appearance. Basically, the sound and vision signals are
recorded as capacitance variations along the disc’s track.
The disc has metal and plastic layers in order to provide the
capacitive effect, and the signal is sensed by a capacitive
pickup with a diamond and metal stylus. RCA are
understood to have pressed several hundred thousand discs
for laboratory and field trial use. They’ve also invested very
heavily in developing the system.

Magnetic recording is the only practical method of
providing recording and playback on a single unit — the
other systems are designed for replay only. Magnetic disc
recorders have been used by professional broadcasters for
many years, and are a source of sports’ stills and action
replays. The Ampex HS2000, one of the first disc recorders,
continuously records, reads and re-records a magnetic disc.
The process takes 45 seconds, so this is the maximum
storage time. Fine for penalties and ski jumps, but not much
use for general purposes.

Only one magnetic disc system came anywhere near the
domestic market — MDR (Magnetic Disc Recorder),
produced by a German and French company and first
exhibited in 1974. This used a double-sided, 305mm. disc
running at 156 r.p.m. to give a playing time of about twenty
five minutes per side. Prices suggested in 1976 were £375
for the player and £5 per disc. The system never
materialised however and seems to have vanished.

The final technique is to scan the disc optically, i.e. by
means of a light beam. The signals are recorded in a form
that modulates the light beam. This is the technique used by
the only disc system to have been sold in fair quantity, the
Philips/MCA VLP (Video Long Play) system, which uses a
low-power helium-neon laser to scan the disc. The signals
are recorded in the form of a series of very small pits which
vary in length. The laser interprets this as a form of pulse
position modulaticn. The pits are arranged in the form of a
spiral track, with no mechanical contact between the disc
and the laser. The laser head traverses the disc, and to
ensure that it remains aligned with the recorded track an
elaborate servo system is used. In fact there are three laser
beams, two to provide the servo signals that keep the third,
signal sensing beam correctly aligned with the track.

An optical scanning system developed by Hitachi
employs a 305mm. disc rotating at 6 r.p.m. This enables
54,000 frames of picture information (NTSC colour) to be
stored, and is apparently intended as a stills store system.
The sound, luminance and chrominance signals are
recorded on the disc in the form of Imm. diameter
holograms (a hologram is an interference pattern, produced
by merging both haives of a laser beam, one direct from the
laser and the other after reflection from the object). On
playback, a low-power laser is used to scan these holograms
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from three angles.

Laser systems have the potential to provide a
record/playback system for the user, though little work on
this seems to have been done.

So much for the basic ways of putting video information
on to a disc. Let’s now look in greater detail at some of the
technical problems and the ways in which various firms
have tackled them.

Markets

There are two basic video disc markets — domestic and
business/educational. Each has its own requirements and
thus technical problems. The domestic market is primarily
based on the supply of feature movies. With this type of use
you require a long playing time and stereo sound, but
probably not a very great disc life — how often would you
watch MCA Discovision number P10-521, “Saturday
Night Fever”, even at $15-95?! What’s probably not
required is still frame, slow and fast motion, search, frame
by frame advance, etc. For business use however the disc
would need to be employed as a rapid information retrieval
system, and with each of the 50,000 odd frames storing a
still or text page you require a very robust disc, with still
frame, rapid access to any stored frame, frame by frame
advance and slow and fast search facilities.

At first sight it might appear that these two markets, with
their different requirements, would lead to the emergence of
two incompatible disc systems. Some manufacturers in fact
have opted for one market or the other, and have built
suitable hardware. This however is a costly approach, and
means you can aim at only part of the total market. The
approach adopted by Philips/MCA is to aim at satisfying
both types of user.

To get a still picture without using a digital frame store —
something too expensive for domestic use, at least for the
present — the disc player has to be able to read the same
picture frame continuously. It can do this only if each
revolution of the disc plays back a single frame of picture.
This occurs with a constant rotational speed of 1,500 r.p.m.,
as we’ve already seen, but is wasteful of disc space since the
information is packed more densely at the centre of the disc
and less densedly at the outer edge. As a consequence, a
playing time of only about thirty five minutes per side is
possible. The arrangement also gives noiseless slow and fast
motion however, by repeating or skipping individual frames.

Extended Play

Instead of packing the information on the disc in this
rather wasteful way it can be packed at maximum density,
i.e. each frame occupies the same track length at any point
across the disc: this gives a playing time of fifty-five minutes
per side (the Philips Extended Play system). It means
however that the disc’s speed of rotation has to alter as the
laser traverses the disc. We get a longer playing time, but we
lose the still frame and fast/slow motion facilities since each
revolution towards the outer edge of the disc (the laser scans
from the centre outwards incidentally) will contain several
frames instead of just one. But do you really need these
facilities for home movies, i.e. domestic use?

Philips have in effect developed two systems, one ideally
suited to domestic use and the other for information
retrieval. Cleverly however a single player meets both needs,
playing either type of disc. It automatically checks which
type of disc has been inserted, and then functions
accordingly. For information retrieval, each frame is
individually “numbered” and can be called up by keying the
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CHRONOLOGY OF VIDEO DEVELOPMENTS

1928 Baird Phonovision system demonstrated.

1935 Baird Radiovision discs on sale.

1970 Teldec demonstrated, 5 mins monochrome.

1972 EVR ({electronic video recording — a TV set playback
system using film storage} abandoned. Philips VCR
launched.

1972 Phitips VLP announcad.

1973 Teldec demonstrated, 10 mins colour.

1974 Teldec launched on German market, with cross
licencing agreement with Sanyo and King Records
of Japan.

1974 Philips VLP "hope to market this year”, and mass
produce “within a few years"”.

1975 MCA laser "Discovision” system abandoned in favour
of joint development with Philips VLP.

1975 Teldec renamed Tel: stereo sound added.

1977 RCA presses 200,000 Selectavision test discs.

1978 VLP/Discovision on trial sale in Atlanta, USA, player at
£350, discs at £3 tc £8.

1979 Cross-patent agreement between Philips and other

European, US and Japanese manufacturers concern-
ing video discs.

appropriate frame number into a remote control unit. The
average access time for any one frame is about three and a
half seconds.

RCA'’s Selectavision System

RCA, with their Selectavision system, have gone the
other way, opting for a relatively low-technology approach
aimed at the domestic movie audience. Their investigations
into video disc systems began in the 50s, and by 1978 had
reached the stage where the player and disc specifications
had been finalised and several hundred thousand test discs
produced. The system’s launch on the US market is
expected to be in early 1981. The system uses 300mm. discs
running at 450 r.p.m., giving sixty minutes playing time per
side. The colour signal, with stereo sound, is stored on the
disc in the form of capacitance variations — transverse slots
of varying width and periodicity impressed in the bottom
of the spiral groove. The tip of the metal/diamond electrode
stylus serves as a capacitance probe to recover the signal.
The conductive surface of the disc acts as the other plate of
the capacitor. The stylus tracks across the disc in the spiral
groove as with a conventional audio LP. As the stylus is in
contact with the disc, a layer of lubricant is added to reduce
friction and extend both the disc and stylus life. The finished
disc is packed in a cassette to provide protection — the
player automatically removes the disc from its pack once
this is posted into the player. Since no still or fast/slow
motion is possible with the system, it’s not suitable for
information retrieval.

Japanese Developments

The Japanese manufacturers have not been inactive in
this field of course, and several systems have been
announced at various times. The situation seems to have
settled down somewhat recently however, with Sony joining
forces with Philips to produce a common optical system
and Matsushita and JYC agreeing to adopt JVC’s VHD
disc system as a joint standard. This presumably means that
Matsushita’s groove-guided conventional stylus system has
now been scrapped.

JVC’s grooveless, capacitance system is certainly the
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more sophisticated of the two. The smooth discs allow the
pickup head to move freely across the surface, making still
frame, fast and slow motion etc. facilities possible. The
technical details are as yet somewhat obscure — even to
JVC in the UK! It’s known however that each frame can be
individually located, as with the Philips VLP system, and
that stereo sound is available. The disc itself has been
refined, and now lives in a caddy which is posted into the
player. JVC claim that conventional disc pressing
techniques can be used to produce the discs, and this should
help to keep the cost down. No date for a UK launch has so
far been set, nor has any price been suggested.

Summary

The present position then seems to be that Philips are
ahead with their high-technology VLP system, and having
Jjoined forces with Grundig and Sony could see their system
adopted as an international standard. I.recently had an
opportunity to examine a Philips/MCA player purchased in
the US, and was interested to note that many of the
components are marked “made in Holland”. It seems that

Magnavox (Philips’ US subsidiary) are assembling the
players from kits of parts shipped in from Holland. It’s
rumoured incidentally that the relatively expensive helium-
neon laser may in future VLP players be replaced by a
solid-state version. This would help in bringing the price
down and make the player more robust.

No definite date for the launch of the Philips system in
the UK has been decided upon, but Philips are considering
the use of the Mullard Blackburn factory as a disc pressing
plant — it’s expected to be brought into operation later this
year. So VLP could well be in the shops here late next year.

Selectavision is scheduled for nationwide distribution in
the USA next year, and RCA hope to sell around 200,000
players at about £250 each during the first year. An
impressive number of deals with software houses have
already been signed, including Disney, 20th Century Fox,
MGM, Rank and Paramount. No date for a UK launch has
been suggested, and there are no plans yet for a PAL
version of the player.,

Detailed accounts of the Teldec and VLP systems
appeared in the December 1971 and June 1974 issues of
Television respectively.li

The Gypsy’s Warning

SOME years ago we were at the seaside. I think it was
Margate, but then again it could have been Ramsgate. Since
it was drizzling with rain or something, we couldn’t stay on
the beach. So we went into the amusement arcade, where we
rolled pennies down pieces of wood on to a flat surface
where they were collected by a nice lady who smiled. She
seemed to collect a lot more pennies than she handed back,
so I suppose that’s why she smiled.

A Visit to Madame Martine

Having lost all our pennies we ambled around until we
came to a hut which had a big notice outside reading:
“Clairvoyant. Madame Martine can look into your past and
foretell your future.” Amazing. Why live in doubt?

Well, I was only forty or so at the time but I seemed to
have been in doubt for most of my life and what with all the
funny things that were happening it seemed likely that I
would remain so. Funny things like dual-standard TVs and
radio sets that didn’t need to warm up. Things that took a
lot of thinking about. So I thought it was time I got myself
straightened out by an expert. I’d tried self hypnosis, but
every time I told myself to relax I went to sleep. So that
was no good.

It wasn’t easy to enter the dim interior of the hut and face
a woman who not only knew all about my past but also
knew what I was going to get up to in the future. But I did,
and there she was sitting at a small table which had some
playing cards and a piece of round glass on it. I suppose she
played patience while waiting for uncertain people like me
to pluck up courage and come in. She had a scarf round her
head, so presumably she’d just washed her hair — but there
was plenty of it hanging down and it looked dry enough.
She fixed me with a piercing look from her black eyes.
Perhaps she’d told someone something they didn’t want to
hear. a

“Sit down my dear. You have a lucky face so you’ll want
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the full reading which is an extra two and six pence. It’ll be
well worth your while hearing about all the nice things that
are going to happen to you.”

“Do you know the lady on the penny roll stall?” I asked
cautiously.

“Of course I do my dear. But do you want the full
reading?”

“Not really. Don’t bother about my past. Just give me a
quick look into the future.”

She didn’t look very pleased to give me only the basic
reading, and grabbed my left hand, opening it out and
tracing lines upon it. Suddenly her eyes widened and she
looked confused.

“Whatisit?” I asked in fear and trepidation.

“You’re not sure of yourself, are you? In fact you're
nervous of what might come.” This was hardly astounding,
since my hand was shaking like a jellyfish.

“What’s to come?” I quavered. “Is it bad?”

“I can’t reveal all” said the secretive bitch. “But beware.”

“Beware?” I whispered. “Beware of what?”

“Beware the blue tants” she said mysteriously. “And
that’s all.”

Years Later

Bob was an insurance broker whom I’d known for years.
A very conservative type, rarely ready to make any sort of
change to his well ordered life. Until last week that is. He
came into the shop and gave one of his rare smiles.

“Leslie” he said firmly. “I’ve decided to bring a bit of
colour into my life. To make the golf more interesting, you
see.”

The upshot was that we unpacked a nice new Ultra 22in.
colour set, fitted with the Thorn 9600 chassis, checked it
and delivered it to Bob that same evening.

Now we’ve sold lots of these sets, and have rarely had
cause to complain. Of course it had to be the one that
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played about a bit we took out to Bob, and of course he had
to live way out in the country up a dark lane and it had to
be raining.

We found our way up the drive and installed the set
which then worked perfectly. As it happened, and much to
Bob’s delight, golf was in progress. So we had a couple of
glasses and dallied a while. It was as well we did, because
after about fifteen minutes the colour gently faded out to
leave a beautiful black and white picture with admirable
grey scale. Believe it or not, Bob didn’t even notice. His hero
was in a bunker.

“Look at that” he said. “No trouble at all. I wish I could
get out of trouble that easy.”

“So do I” I concurred, with conviction, having lost all
interest in golf.

I couldn’t do anything until Bob had seen his fill. I then
found that switching off, waiting for a few moments and
then switching on again produced normal colour for a very
short period.

Access is really good on these models. The left side i.f.
panel can be swung up, allowing the decoder panel to be
swung out. The print is beautifully marked (other makers
please copy), and components can be located and identified
without hesitation.

The decoder panel is a direct descendant of the one used
in the 8000, 8500 and 9000 series, so we were on familiar
ground. A quick check on voltages showed that the 8.8V
which should have been present at pin 2 (supply pin) of the
TBA395 reference oscillator i.c. (IC5) quickly fell to 3V or
so, thus directing suspicion to the decoupling capacitor
C186 (6-8uF). Unhooking one end immediately restored
the correct voltage and the colour (thus proving that its
value is hardly critical). The nearest value we had was
10uF, so in this went and harmony was restored.

“Part of the installation procedure” I explained.

Checked on a meter C186 gave no sign of leakage, but it
was most definitely at fault. Oh yes: it was a blue tant.

We also found a blue tantalum responsible for low tuner
selector voltages on another model, causing the programme
numbers to flicker from one to another like a demented
MOSFET i.c. would.

So remember, when you’re up a dark lane and it’s
raining, beware the blue tant.

Socket to me Baby

This chappie came in to buy a radio. After a bit of
humming and hahing he decided upon one. Mains and
battery.

From
sound
detector
circuit

n
B72) (a) ib)

Fig. 1: Triode audio amplifier stage used in the Rank A774
chassis (a). A difficult case of hum on sound could be cured by
decoupling the triode’s control grid (pin 1). The only workable
cure we could find was to introduce selective negative feed-
back in the triode’s cathode circuit (b). The 1uF cathode
bypass capacitor provides negligible decoupling at 50Hz. In-
troducing the 2.2k() cathode bias resistor makes it necessary
to reduce the value of the grid leak resistor to about 470k{Q.
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“Would you like me to put a plug on the lead for you
sir?”

“No no, we’ve plenty of plugs in the house, but please put
a socket on it for me.”

So we put a plug on and away he went quite happily.

It’s Gorn Again

When the 24in. Bush monochrome set came in (A774
chassis) we thought it would be another line output
transformer job. It wasn’t. The tube was flat — just a dim
grey, with silver highlights.

“Is it the picture valve?”

“No. It’s the tube and that costs a little more.”

“Can you put one in?” So we did, and the picture was
lovely. Until the next day that is.

“It’s gorn again. That new tube couldn’t have been much
good.”

A new PL504 line output valve restored normal
conditions and better relations. Until two days later.

About a year earlier we’d fitted a new line output
transformer. This had now chosen to develop shorted turns.
Fit new transformer. Nice picture. “Hope it lasts a bit
longer this time.”

It didn’t. Back it came with overloaded video. A.G.C.
checked, and suspect preset control plus suspect if.
amplifier transistor replaced.

“I'm fed up with carting this thing down every few days.
Will you come up to us if it gives any more trouble?”

“Certainly. But I shouldn’t think it’ll play around any
more.” It did, and I went. Nasty hum on the sound.

Change PCL86 audio valve. No difference. Check
electrolytics as hum worse with the volume turned down.
Electrolytics not at fault. Hum vanishes when triode’s grid
is shunted to earth. Check volume control, wiring,
screening, plug and socket, valveholder, and finally suspect
panel insulation. Cut away here and there but hum remains.
Desperate. Fit 2-2k$2 resistor in series with triode cathode,
shunted by small electrolytic, and reduce value of grid leak
resistor from 10MQ to 470kQ (see Fig. 1). Hum now faint
buzz, hardly discernible, but I know it’s there and I don’t
know why. Could it be panel leakage, or is there a more
subtle reason for the hum (and instability)?

Anyway, there’ve been no more complaints regarding the
sound. Two days later however there was a call because it
didn’t work at all. Back again to find the on/off switch
inoperative. Replace this and cross fingers, legs and eyes —
because that was only a couple of days ago.

Overheard in the Pub

The chap who was talking was getting on a bit and had
been interested in radio years ago. The couple listening were
of much the same age and greatly impressed.

“Take my last telly for instance. Kept having trouble
with the bottom of the picture coming up, leaving a black
band at the bottom. If they came once they came a dozen
times. Each time they just put a new picture valve in and
pushed off. So next time I knew what to do myself. Had to
keep on though. Eventually the socket became so loose the
valve wouldn’t stay in. Got round that one! Glued it in firm.
Lasted all right for a time, then the pins went ali funny. Set
had had it by then though.”

“It just shows you, doesn’t it?” said the lady. “They
don’t know their job properly. Take our set. Keeps getting
twinkling dots across the top, right at the top they are.”

The adhesives man gave his diagnosis. “It’s the picture
valve’s grid that’s loose. You just tell them to fit a new one.”
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Servicing Zanussi Colour

Receivers

Part2

UNFORTUNATELY, most of the faults on this chassis occur
in the line output stage. Yet more unfortunately, most of
them cause the destruction of either or both thyristors at
switch on or soon after. A variac is a useful tool here, but a
knowledge of the stock faults is a good substitute.

Line Output Stage Faults

Assuming that the set is tripping, short the gate of the
flyback thyristor Th2 to earth. If the tripping continues
Th2, or less often D38, is short-circuit. Note that while a
BT119 and BY189 can replace a BT120 and BY190
respectively, the converse is not true. Repeated failure of
either of these components can be caused by short-circuit
turns in the commutating transformer TR4 or a dry-joint on
R323.

Any fault which causes excessive width will give a high
mortality rate of thyristors (and triplers). Too much width
that does not respond to adjustment will mean trouble in the
stabilising circuit. The first thing to do is to fit a shorting

Mike Phelan

link in position S12. This should give minimum width — if it
doesn’t then TR6’s primary winding is probably open or
TR6 is dry-jointed. If fitting the link works, then the trouble
must be in the stages T57 and T58. Dry-joints are very
common on the three large inductors in this area, and it’s a
good idea to completely resolder TR4, TR6 and L40 to
avoid future faults.

When the tripping ceases on removing the gate signal
from Th2, the latter may be still faulty, only breaking down
under the high peak voltage which occurs when the stage is
running. This is unlikely however. What is likely is that if
link S11 is removed (near the chassis edge) the tripping will
stop and field collapse will be displayed. As S11 is in the
32V supply derived from TR4, this would suggest that |
there’s a short in the field timebase. While this is sometimes
true — both 2N3055s going short — it’s more common for ‘

the 32V rectifier to be short-circuit. A suitable replacement
for D40 is a BY189, BY190, BY198, Y723 or any fast- [
acting diode of high current rating,.

No e.h.t., no tripping and no voltage on the anode of Th3

- —
270V CusAds Leass 30
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C2u6A
220p

32V to field timebase Sebn

12V

G2 l TGJ

R326
820

lmss e
R3312 C352 820 157

1k -068
Iczss 322‘8\
T
jaa

T38 l
BC327
Th2 C24

Drive from R225 €187
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ChéA 038
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Fig. 6: Circuit of the line driver and thyristor line output stage used in the Zanussi Model BR1026. The beam current/e.h.t. tracking arrangen
is interesting (see also Fig. 4 last month). At low beam current, below about 150uA, the beam current flows to chassis via D49, which sk
circuits R319/P30. At normal beam current levels — between 150uA and 1-5mA — D49 is cut off. As the beam current rises, an increas,
negative voltage appears at the slider of the e.h.t. tracking control P30, and thus at the base of T57 in the e.h.t./width stabilising cii

(T57/T58/TR6). P30 is adjusted so that the e.h.t. remains cons

tant throughout the range of normal beam current. When the beam cur

reaches 1-5mA, the beam limiter transistor T18 (see Fig. 4) switches on to provide the beam limiting action.
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generally means that the latter or its shunt diode D43 has
gone short-circuit, or alternatively that C266 (0-68uF) has.
If Th3 is faulty there is often a reason. If you have a variac,
now is the time to use it. If you haven’t, a different
approach is called for.

Examine C258 (1-8uF) closely: if it’s cracked, replace it.
Also look at the resistor in the c.r.t.’s final anode cap, as a
faulty tripler can see off BT 119s. When no cause has been
found, it's reasonably safe to switch on, but be ready to
switch off if the rustle of e.h.t. is absent or the width is
excessive. C249, C250 and C251, which form the
commutating capacitance, can burn up in a spectacular
manner and must be replaced with the correct type. Other
potential Th3 destroyers are the diodes in the shift (D46/47)
and static convergence (D67/68) supplies, and the EW
pincushion transductor TR7. Dry-joints on the wound
components remain the most common fault, and give rise to
various symptoms, as has already been mentioned.

A fault peculiar to this set is line foldover on scene
changes, or when the brightness is advanced suddenly. This
is because D41 has gone leaky.

When fault-finding in this part of the set, a useful tip to
know is that the scanning circuit can be disabled by fitting
link S13. The first part of the circuit should still work, with
almost the same waveform on Th2 anode. This looks like a
squarewave with rounded tops, and if present, together with
the 32V field timebase supply slightly low, will point to the
trouble being in that part of the circuit to the right of Th3 in
Fig. 6. The transformer is a reliable component, and rarely
fails (weak spark at the tripler input).

Setting up the line timebase is simple. Adjust P31 for

24.5kV eh.t. at low brightness, and P30 for the same at
maximum brightness. Don’t touch the core of L39.

Tuner Troubles

The tuner suffers from the normal varicap tuner troubles,
i.e. drift and low gain. The latter is usually due to an open-
circuit r.f. amplifier transistor. An AF239 is a suitable
replacement.

When drift is encountered, the first thing to do is to tune
in a station. Then press another button in just far enough to
release the first one. If tuning is immediately lost, disconnect
C401 (0-47uF) and repeat test — this capacntor goes leaky
quite often. If C401 is all right, one of the varicap diodes in
the tuner will probably have a leak: they can be checked
after disconnecting the 18k series resistors. This
necessitates opening up the tuner: the innards come out
after unsoldering the end cover. Another cause of tuning
drift is the ZTK 33B stabiliser i.c.

Signal Faults

The if. stages are quite trouble free, as is the a.g.c.
system. What can appear to be a.g.c. lockout, with a clean
raster and no sound, will be found to be nothing more than
the preset contrast control P2 being open-circuit.

No raster and no collector volts on T13 will be the result
of a short-circuit luminance delay line. This component can
also be responsible for multiple ringing.

Intermittent or no sound may be either of the two i.c.s in
that department: a simple hum test will show which.
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Fig. 7: The brightness, flyback blanking and luminance output circuits. The brightness control sets the voltage at the base of T14,
which is in series with the luminance driver transistor T15. Negative-going line and field flyback blanking pulses are applied to the

emitter of T15 to switch it off during the flyback periods.

The decoder is also fairly reliable, but a few things can
happen to it, including that worst enemy of all decoders, the
chap with a trimming tool and no knowledge! To override
the killer, fit a link to S7, which is in the larger of the two
screened compartments. An unlockable reference oscillator
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Fig. 8:Decoder panel adjustments (viewed from the component
side). P4 which we labelled colour-killer threshold in Fig. 3 last
monthisusedto setthe4-43MHztrap switching.
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will almost certainly be caused by a defective crystal, but
first check that the decoder panel is plugged in properly.

If faulty, the TAA630 can cause poor matrixing, severe
blinds, or loss of one colour-difference signal.

Decoder Alignment

To align the decoder, assuming no faults are present,
proceed as follows. Disable the killer, trim MI13 for
maximum subcarrier at TP19, using a scope or a diode
probe. Remove link S6 and adjust P9 for zero beat of the
reference oscilator, then replace link. Short out R162 to
give simple PAL, then trim M12 for minimum blinds on
R—Y. This is best achieved with a scope at the red c.r.t.
grid, with a colour bar signal, but fair results can be
obtained on a test card if the B—Y signal is removed by -
earthing the base of the B—Y output transistor T35. Repeat
the procedure for B—Y with P12. Remove the short on
R162 and adjust P11 for minimum blinds overall. If you are
a perfectionist, misadjust P12 before doing this, to
introduce a phase error, remove the R—Y signal as before,
trim P11, then go back to simple PAL and reset P12.

Open-Circuit CDA Load Resistor

Loss of one colour-difference signal, with slight shading
across the screen, is produced if one of the load resistors
in the colour-difference output stages is open-circuit
(R179/187/197). Loss of B—Y is more often than not
caused by P14 (1kf) being open-circuit — this is the B—Y
gain control.

Defective Tube

Excess of one primary colour occurs when one gun of the
c.r.t. develops leakage between its first anode and grid. To
check this, note the grid voltage, then unplug the tube base
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and measure again: a lower reading means that the tube is
leaky.

Miscellaneous Faults

The convergence panel is not tog troublesome, but the
diodes D67 and D68 and the electrolytics C284 and C285
occasionally go short-circuit. These components are in the
supplies for the static convergence.

A rather bewildering symptom appears when the scan
coils develop a short between the field and line windings.
The display consists of a narrow vertical band at one side of

the screen with a pattern that looks like one of these thread
pictures so popular nowadays at the top or bottom. The
toroidally wound coils interleave at the ends, and the turns
short together. The offending turns can be separated and
insulated, carefully, to save the cost of a new yoke.

The front slider controls are prone to becoming noisy.
Don’t spray with switch cleaner. Remove and dismantle the
control, cleaning it with metal polish. In fact it’s better to
clean tghe lot while you’ve got them out.

So there we are. It's quite a ruggedly constructed
set, with most headaches caused by the line output
department.l

TestReport:

Intracept Colour Bar Generator

THERE are several small crosshatch/colour bar generators
on the market at present, all available in kit form and
intended for field or bench servicing of colour TV receivers.
The Intracept instrument is the latest of these, and was
designed from the outset to provide standard colour bars
along with the usual monochrome patterns.

The N7118 is small and light, and uses eleven CMOS
chips, one standard 4.43MHz crystal and two transistors.
All these are mounted, along with the pattern selector
switchbank, on a fibreglass PCB. Power is provided by an
internal rechargeable 8.4V Ni-Cad battery, which provides
up to ten hours mobile use before recharging with the
external mains power unit supplied. Five patterns are
available: peak white raster; stepped grey-scale bars;
crosshatch; red raster; and 75% saturated, 100% amplitude
standard colour bars. The selected pattern is modulated on
to a standard u.h.f. carrier (channe!l 45) for direct
connection to the TV set’s aerial socket. For bench use the
power pack/charger is left permanently on, the instrument
then being mains-powered.

Assembly and Setting-up

The kit comes complete with all the necessary parts, and
apart from simple tools only a miniature soldering iron
is needed. The precautions necessary when working with
CMOS devices are clearly set out in the assembly instruc-
tions: there’s little risk of damage to these devices, especially
as allthei.c.s are pluggable.

Testing and alignment is quite simple, the seiting-up
procedure involving no more than the adjustment of a
couple of trimmer capacitors, though it’s important that
these are done carefully if tests on TV receivers are going to
be valid! The subcarrier frequency is adjusted by reference
to a broadcast signal, using a multimeter and an ordinary
colour TV set — preferably of the older type with a discrete
decoder. The quadrature trimmer is set up in a similar
fashion, but calls for the use of an oscilloscope in
conjunction with the TV set. There are several ways in
which these two adjustments can be accurately carried out,
and no doubt the knowlegeable engineer will devise his own
method of so doing! No adjustment to the u.h.f. modulator
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is necessary or provided, as the u.h.f. department consists of
a one transistor oscillator whose r.f. output is modulated by
a diode attenuator fed with the pattern signal.

In Service

The N7118 was substituted for our Philips PM5509 and
used for some weeks on all bench repair jobs. It worked
well, providing over a millivolt of u.h.f. signal without any
sign of modulator or receiver overload (we’ve known some
other instruments require many dBs of attenuation to tame
them!). Oscilloscope checks proved that the amplitude and
saturation levels of the colour bars were within 5% of the
specification, which is quite adequate.

We noticed that the field sync pulse, while admittedly 2:1
interlaced, is of simple form, lasting for the duration of the
field blanking period. This sometimes gave rise to odd
effects at the top of the picture, the form taken varying from
a twitch to slight stretching of the scanning lines, depending
on the design and vintage of the receiver under test. This did
not detract from the instrument’s usefulness however.

This bar generator really came into its own in field
servicing. The ten-hour capability of the internal battery
lasts for many weeks of field servicing, and the small
lightweight instrument, being plastic cased, is easily perched
almost anywhere on (or in!) the receiver being set up. The
plastic case is quite tough, and being a standard off-the-shelf
item is easily replaceable in the unlikely event of breakage.
The weight is only 500g (1-1 1b).

Verdict

The N7118 is slightly more expensive than superficially
similar instruments from other sources. On the other hand it
uses very up-to-date technology to produce the most
important five test patterns needed in TV servicing, and
(apart from the field sync pulse!) these are in standard form,
giving rise to “text-book” oscillograms as shown in service
manuals etc. This, and the “best of both worlds” Ni-
Cad/mains pack power supply arrangement, amply justify
the kit price of £59.50.

Available from Intracept Electronics Ltd, 203 Picton
Road, Liverpool L15 4LG (telephone 051-733-3042).
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Long-distance Television

THERE was a considerable slackening off in long-distance
reception conditions during January, though there were
periods of reception via each of the usual modes of
propagation. The most startling opening was perhaps the
F2 one on January 7th, when Ian Beckett viewed, from
1305-1327, two different North American system M signals
on ch. A2. Both signals were relatively clear, the first being
a news programme and the second an Indian Head test
card. I'm eagerly awaiting photographs to see whether any
identification can be established. On the following day ch.
A2 was just visible via F2 during the afternoon — and that
really was the F2 story for January, apart from the brief
appearance of a Russian ch. R1 signal on the 17th. The
Quadrantids meteor shower on the 4th produced intense
signal pings — Mike Allmark did well, with numerous Band
III pings. Significantly (see below), there was an excellent
Sporadic E opening on the 5th, with strong signals for much
of the day from most parts of Europe. Scandinavian,
Russian and Polish signals predominated during the
morning and late afternoon — other enthusiasts have
reported Italy as well. Tropospheric propagation also
improved, especially around the 12-14th with Band III and
w.h.f. signals from the Low Countries and W. Germany
being received at favourable locations in the UK,

SpE Explained?

The interesting point about the SpE opening on the 5th
was the fact that it was predicted some 24 hours earlier. I
received a phone call recently from Jeff Brown (GJ41CD)
in Jersey: he and his colleagues have been working on the
cause of SpE, and it looks as if the reason may at last have
come to light. Full details have yet to be announced, but the
cause seems to be associated with certain types of meteorite
that arrive in the F2 layer and are subject to ionisation from
the Sun’s radiation, the patches of ionisation then drifting
downwards eventually to produce intense E layer patches
with SpE signal reflection. It seems that these effects are

The BBC ch. B1 test pattern received by Anthony Mann in
Perth, Western Australia at 0850 GMT on November 29th,
1979.
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produced by meteorites made of a particular substance.
Anyway, retrospective checks over the last ten years have
proved a positive correlation between SpE openings and the
presence of such meteorites. I hope to be able to go into the
theory of this once further information is available,

Feedback

There’s been feedback, fortunately, from several readers
on the various mystery signals received via F2 during the
past three months. John Cowan (Ayr) reports that!the
identification on the mystery ch. E3 PM5544 test pattern
has been resolved as Amman. This is surprising, considering
that the distance between Jordan and the UK is less than
3,000 miles and that the MUF required is 55MHz. This
suggests a very shallow skip angle. Any comments?

The very clear Arabic PM5544 test card I received on
December 12th on ch. E2 and announced as being from
Dubai now seems not to have come from there — Allan
Latham comments that the Dubai test pattern has a square
central area instead of the usual circular pattern, and
suggests (fortunately the photograph came out clearly) that
the pattern must have come from Iran.

Brian Fitch (Scarborough) reports that DFF (East
German) signals have been seen in Band I, with the Russian
type electronic pattern,

1980 Meteor Shower Dates

Lyrids April 20-22nd, peaking on the 21st.

May Aquarids May 1-8th, peaking on the 5th.

Delta Aquarids July 15th-August 15th, peaking on July

25th.
Perseids July 27th-August 17th, peaking on August
12th.
Orionids October 15-25th, peaking on the 20th.
Taurids October 26th-November 16th, peaking on
November 8th.
Leonids November 15-19th, peaking on the 17th.
Geminids December 9-14th, peaking on the 14th.
Ursids December 17-24th, peaking on the 22nd.
WARC

Various decisions on the frequencies to be used for TV
transmissions were made at the World Administrative
Radio Conference held in Geneva late last year. The main
points are as follows. From January 1st, 1987 the 41-
47MHz spectrum will be transferred to fixed mobile use,
with a second option to the remaining Band I spectrum if
the broadcasters discard its use. This tends to confirm the
view, reported here last month, that the UK’s 405-line
service will come to an end in about 1985. Other countries
have indicated their interest in the use of Band I for mobile
communciations. Band III is to be extended to 230MHz,
giving two extra 8MHz channels. This could provide the
UK with a national 625-line v.h.f. service without the use of
Band I. To give extra channel space, the u.h.f. TV allocation
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is to be extended to 862MHz. Band II (f.m.) will eventually
be extended to 108MHz but, following further discussions,
the present emergency services now using this spectrum can
continue to do so until 1990.

A Visijt to China

As mentioned last month, John Tellick recently visited
China. He reports as follows on the TV situation there.

There are three studios in Peking, a large one for plays, a
small talks studio and a news announcer (presentation)
studio. Modern Philips cameras are used in conjurction
with very basic Chinese-made vision mixing desks. There’s
a stereo desk in one radio studio, and stereo experiments are
being carried out. There’s Rank Cintel, Fernseh and locally
made telecine equipment, while VTRs include three Ampex
and three Sony machines (the latter not used for
transmission purposes). There are Marconi monitors, Pye
OB vans, and locally made equipment racks with certain
foreign components incorporated.

Peking has three TV channels — two China Central and a
Peking “municipal” one. A similar arrangement is found in
other large towns. Transmitter powers are generally 10kW
for Central and 1kW for the municipal service. There’s
extensive microwave linking, with two-way traffic along the
central line to the main regional studio centres. PAL colour
transmissions started in 1973, but colour receivers are few
and far between.

A typical 19in. colour set costs £600. There’s no plan at
present to start u.h.f. transmissions, though a satellite
broadcasting service is under discussion. There are no
daytime test transmissions, though the test card or colour
bars are transmitted for half an hour before the start of
programmes. The main diet seems to be educational
programmes, with timings 0830-1200, 1400-1700 and
evening programmes starting at around 1930.

Book Recommendation

SGS-ATES have just published a 300-page book entitled
RF Transistors and Hybrid Circuits, with transistor
specifications, detailed amplifier circuits, information on
hybrid amplifier modules — and even an electronic u.h.f.
aerial combiner for masthead use with a gain of 23dB! This
is truly excellent value at £2-00 and recommended for the
weak signal enthusiast who can turn his hand to practical
construction. Available from Data Services, SGS-ATES
(UK) Ltd., Planar House, Walton Street, Aylesbury, Bucks
— make cheques payable to SGS-ATES (UK) Ltd.

From Our Correspondents. . .

Allan Latham (Abu Dahabi) has sent information on the
Band I transmitters at present operating in the Persian Gulf.
Dubai operates on ch. E2, with a test card resembling the
PM5544 but with a square central portion. Identification is
sometimes inserted, with “Dubai” at the top and channel
numbers at the bottom — either “2 10 41” or 2 10 33 417,
Transmissions start between 1200-1230, 1100 on Fridays.
Programmes commence with a reading of extracts from the
Koran by an Arab with head-dress. An alternative test
pattern consists of colour bars with an extended red bar
beneath. Frequency bars and the pulse and bar pattern are
occasionally seen. Jordan TV operates on ch. E3, from
Amman with the PM5544 test pattern and identification —
“JTV” at the top, “AMMAN” at the bottom. Colour bars
are sometimes used, with “Jordan Television” in Arabic
script in yellow at the bottom. The other ch. E3 station is
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the HZ22 Aramco outlet in Saudi Arabia. Only colour bars
have been seen, conventional or the Dubai version, later
with a superimposed clock (all white markings).
Programmes start at around 1100 daily, with the Saudi flag,
then the Koran, then American programmes. The only
Arabic ch. E4 station is Bahrain, which uses colour bars for
test transmissions.

Arthur Milliken (Wigan) received SpE signals on the 4th,
5th and 6th, and the American ch. A2 signal via F2 on the
7th. He comments that this signal just faded at 1415, as
though the transmitter had been switched off.

Roger Hazelden (Bishop’s Stortford) has a compre-
hensive installation including an Antiference MH308
wideband Band I/I1I aerial and a wideband back-fire array
for u.h.f. reception. Using an ELC2060 tuner from Sendz,
he received ch. R1 via F2 on each day from the 13-19th
December! He’s also logged the ch. A2 525-line signals, and
a fair selection of Band III/u.h.f signals from the nearer
Continental stations via tropospheric propa-
gation.

Trevor Rose has written from Lowestoft, which seems to
be a popular DX-TV location. He’s had remarkable success
with tropospheric reception. Recently when NOS (Holland)
on ch. E27 closed down he viewed RTL (Luxembourg) on
the same channel — a rare catch. The German and Italian
language Swiss TV services, DFF (East Germany), DR
(Denmark) and various West German v.h.f/u.h.f. outlets
have all been received.

Petri P6ppSnen (Lahti, Finland) has added two U800
selectivity modules (Philips G8 chassis) in series between his
receiver’s tuner and i.f. strip. As a result of the reduced
vision i.f. bandwidth he’s been able to resolve very poor
signals (previously at noise level) with relative clarity. A
further advantage has been the ending of i.f. spread from his
local ch. E9 station to adjacent channels. He’s received
various signals such as RTVE (Spain) and RTP (Portugal)
via F2 during the daytime — though I'd suspect that this is
more likely to be the F2 backscatter mode mentioned here
on several occasions recently. On December 18th he had
definite reception of Chinese TV, with gymnastics. The 5th
January produced 405-line UK signals via SpE — including
North Hessary Tor ch. B2 with the “BBC-1 South West”
identification.

FAl Propagation

It seems that we must reconsider the frequencies we
normally associate with F2/TE type propagation. During
the past twelve months, signals from South African beacon
stations have been heard in southern Europe, while Greek
amateur radio signals have been heard in South Africa. The
startling point is that the frequencies lie within the 2 metre
and 70cm. amateur bands (144MHz and 432MHz). The
bandwidths used for these amateur radio signals are of
course vastly smaller than those used for conventional
sound and television broadcasting, while the system gain at
the receiver end can be made very high. Nevertheless the
fact is that u.h.f. signals are being received (at times) at
distances of perhaps 4,000 miles.

In 1979 the WTFDA (PO Box 202, Whiting, Indiana
46394, USA) featured in its bulletin an article entitled “A
New VHF-UHF Propagation Mode: FATI”. This went in
some detail into the causes of distant v.h.f./u.h.f.
propagation.

The whole thing started with several reports of record 2
metre contacts between parts of South America — at
distances of 2-4,000 miles, Since reception was over
conventional trans-equatorial (TE) paths, it was initially
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thought that the cause of the propagation was some
variation of the usual TE/F2 mechanism. TE tends to be
enhanced during the equinoxes (March-May, September-
November), and with maximum sunspot activity can,
during such times, give daily openings reaching as high as
75MHz (one and a half times the peak daytime maximum
usable frequency). If a 144MHz amateur signal is received
over such a path, the inference is that the daytime MUF had
reached almost 100MHz. This however has never
happened. ’

In February 1978 a Venezuelan radio amateur heard
(weakly) signals from an Argentinian amateur at 432MHz —
over a distance of some 3,000 miles! The land path ruled
out any possibility of the cause being tropospheric ducting
or any other such method of propagation enhancement.
Three days later, on the 16th, another Venezuelan amateur
heard the same Argentinian amateur station. During the
same period, a Puerto Rican amateur made contact with an
Argentinian amateur, this time on 2 metres at a distance of
4,000 miles. In April 1978 there were successful contacts
between Rhodesia and Greece/Cyprus. Contact between
northern Australia and southern Japanese amateurs was
established in February 1978, at 2 metres,

Research by Joseph Reisert and Gene Pfeffer (see OST,
October 1978) had established a new mode of propagation
— field aligned irregularities (FAI). It’s similar to TE/F2
propagation in that there’s signal scattering. The
“irregularities™ that produce the scattering consist of high-
density electron bubbles, of an elongated shape and aligned
within the Earth’s geomagnetic field (i.e. on a north/south
path, similar to the normal compass needle). Since the
elongated bubbles are north-south aligned, it follows that
signals reflected by this mechanism will travel along a
north-south path. As the geomagnetic equator tends to
criss-cross the gzographical one instead of running parallel
however, signal scattering may be along paths other than a
strictly north-south one. In fact in July 1977 a scatter path
was noted between Brazil and West Africa, suggesting that
signals can at times be received along the equator.

The bubbles of high-density electrons occur over the
equatorial regions, at heights within and above the F2 layer
(from 375 to over 500 miles), which explains the v.h.f. and
wh.f. propagation distances. FAI tends to be an evening
phenomenon therefore (as with F2 propagation), and is
associated with high solar activity. There’s a definite peak in
the activity: the article suggests that this varies in different
parts of the world — October-May favours an African-
Mediterranean path, October-March the Americas and
June-July East Asia, though at this stage shortage of reports
make generalisation difficult.

Since this propagation mode is confined to some 12,000
miles of the Equator, the chances of reception in the UK are
minimal to say the least. There have been isolated reports of
African F2 signals reaching southern Italy and then arriving
in the UK via SpE or MS propagation, but this is rare.

The characteristic FAI signal is weak and fluttery, with
some multiple imaging to make identification difficult. A
disadvantage in the UK and Europe of course is the lack of
African signal sources — in recent times African signals at
30MHz or above have been minimal despite high-level F2
activity.

In conclusion then, FAI does present us with a new
method of signal propagation to consider, but whether any
enthusiast in Western Europe is successful with reception
remains to be seen. A high-gain receiving installation will be
necessary with this demanding mode of propagation and
whether any such signals will be as easy to resolve as weak
tropospheric ones is open to speculation.
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Some Thorny Problems

I’VE always had a sort of love-hate relationship with the
Thorn 1500 chassis. Never liked the pictures they produce —°

no black level clamp etc. On the other hand I respect them
for the fact that they are quite reliable and when they do fail
the fault is usually one of classic simplicity — open-circuit
mains droppers and so on.

Amongstthe 1500s

You can have too much of a good thing however and I
was somewhat outfaced by the inordinate number of the
species calling for attention recently. I had better mention to
start with that one or two of our customers live in scmewhat
squalid conditions to say the least — in fact a fumigating
candle is a standard item of equipment when one is called
out to see some of the local 1500s. One such customer had
a mechanical tuning fault on his 1500, so the report said.
Simple as this job was likely to be, it was not exactly relish-
ed. Carbolic in hand I strode bravely into the house and on
removing the set’s back observed that the metal bar against
which the buttons press had become disengaged from the
metal forks on which it pivots. It transpired that the
customer was accustomed to lounging in an armchair and
changing channels with his foot, thus administering an ex-
cess of mechanical welly (forgive the pun) to the tuner,
bringing about its demise. The bar is easily resoldered back
in place with a hefty iron of 65W or so, and after doing so I
. made a hasty if itchy retreat.

“l won’t stop the set from rolling about” the next
anguished customer told me. I assumed a loose leg was not
the fault, and gathered that the picture was. Total loss of
sync was the fault on examination. As usual it was R44
(47kQ), which feeds the screen grid of the sync separator,
open-circuit. Many of our 1500s have suffered from this
fault, and indeed a couple of days later the same thing re-
quired attention on another set. Fit a more robust (1W)
replacement. The other very common fault seems to be the
2.2kQ2 dropper resistor R96 which feeds the audio circuit
going open-circuit: I wish I'd a pound for every one I've
replaced.

The next 1500 had, quote, “a line across the middle”.
Now I know it never makes any difference, but who can
resist changing the PCL805 field timebase valve? No
change of course: put original bottle back. Next I dis-
covered a very large voltage (60V) at the cathode of the out-
put pentode section of the valve, due to the cathode bias
resistor R103 being open-circuit. Now you may be wonder-
ing why, with R103 open-circuit, the associated decoupling
electrolytic C79 hadn’t gone bang, considering that the
customer had been indulging in “sound only” entertain-
ment. Well obviously the same trouble had occurred before,
because someone had fitted a 40uF, 100V type in place of
the 160uF, 25V one. Replacement cathode components of
the correct type restored the set to glory, and I bade the
customer farewell. But not for long.

We next return to the scene of the broken tuner. This
time the report is “the bottom of the picture’s half way up
the screen”. Grab the Dettol and we’re away. Replaced the
PCL805, no change: why do I do it? Look flustered.
Customer waves brown stained and chipped cup which she
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has just taken out of a sink which looks (and smells) like a
malarial swamp and says ‘““‘want a cuppa?” Kind invitation
declined. I decided that the gross lack of linearity had to be
C79 again, not because this was logical (which it is) but
because lightning never strikes once in the same place.
Replacement cured as they say.

We now move back to the scene of the 1500 which had
previously suffered from field collapse, because it was doing
it again. Rather disturbed by the shuttle service I was run-
ning between these two sets, I yet again tried changing the
PCL805. You’ll never guess: it worked! The first time in
months that changing the PCL80S5 has cured a field fault.
Mopping the brow, I retreated.

Valve Quality

The next 1500 raises a questicn which seems to be gain-
ing in importance, the rather questionable quality of some
valves today. First however the set itself. Apparently the
picture had been getting worse for months, but the main
cause of the call out was loud cracking noises from the
innards. On switching on, all was revealed. I hesitate to say
the tube was going, because it looked more as if it had gone.
It barely lit up, and produced a picture like a line drawing
on mid-grey card. The cracking noise was due to the PY801
boost diode occasionally arcing with great gusto. A session
with the rejuvenator had no effect on the tube, but fitting a
booster transformer produced a bearable picture. So atten-
tion was turned to the valves. Replace the PY801 along with
the PL504 in case this had been damaged by the violent
arcing in the PY801, then departed. Within a week I was
called back, this time because there was no raster at all. The
cause: the new PL504 had cracked. I replaced it with
another new one which glowed blue enough to be mistaken
for a thyratron — nevertheless it held up. The fact is that
during the last six months quite a number of valves have
been faulty from new. The quality of some valves was
epitomsied when I pulled out a faulty EF80 the other day:
on it was printed MADE IN HUNAGRY. ..

Blank Raster

Anyway, back to the 1500s. The next one had another
common fault, lack of video, the set displaying a blank
raster. Pounce on R41 (5-1kQ) in the video output tran-
sistor’s collector circuit Very high of course. The tran-
sistor’s collector load consists of R41 and R40 (2-2k<?) in
series. When one of these goes I usually fit a pair of 3-9k<2
resistors. Why Thorn use two resistors instead of one I'm
not sure — the precise value is not all that critical.

This concludes the case for the 1500s.

A 980 Surfaces

Now back to days of old when valves were bold, and in
particular the Thorn 980 chassis. To be truthful I thought
that all of this species in my patch had long since died off.
Someone had been secreting one in the midst however, the
problem it presented being edges only showing on a very
pale picture with very weak sync. A video circuit fault of
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course, and a common enough problem here is when the
EF80 video output valve’s bias stabilising resistor R26
changes value. On this occasion however the i.f. filter coil
L10 between the detector and the output pentode was open-
circuit: the small amount of capacitance across it had been
sufficient to couple just the h.f. components of the picture.
Shorting out this coil with a wire link produced a low-
contrast picture, with the contrast control having no effect.
You guessed it, the high-value (5-6MQ) resistor from the
slider of the contrast control to the a.g.c. circuit was the
culprit. The BY124 a.g.c. line clamp diode W1 has also
been known to cause contrast and/or a.g.c. problems on this
chassis, but not this time. Anyway, the set put on a brave
face for its age and considering the amount of service work
it seemed to have received, and we returned it to a thankful
customer.

The 1400 Chassis

Enter the Thorn 1400 with no h.t. due to the 16Q surge
limiter resistor R125 having gone open-circuit. Another
classic fault. On clearing this I noticed what I should have
noticed to start with: the heaters were very bright, due to the
diode dropper (W 10) in the heater chain being short-circuit.
If you fail to spot this on the 1400 chassis of course the
effect on the field scan is unmistakable — severe bottom
foldover, because the output pentode obtains its bias
(applied to the control grid) from the heater line via a filter
network. Replacing the diode cured the trouble, but on cold
test the original one showed o.k. The diode was breaking
down only when a high reverse voltage was applied to it, the
AVO’s test voltage not being high enough. If you’re not sure
of the normal heater brightness, it’s as well to check the
voltage across the tube’s heater. With a half-wave rectifier

. in series with the heater chain and a 6-3V heater, a mean
reading of 4—4-1V should be obtained on a meter such as
an AVO. It’s also advisable to check the 0-001uF protec-
tion capacitor C88 across W10 in case it’s short-circuit. In
the final version of this chassis, an 0-01uF 2-5kV pulse type
capacitor was used in this position.,

Whilst on the subject of 1400s, the following points are
worth noting. The h.t. voltage supply to the field timebase
can be responsible for cramping problems. If the h.t. feed
resistor R135 is 1-5k2, change it to 1-8kQ. If the top field
linearity control has insufficient range, change R115 from
470k to 820kQ. Sound buzz is often a problem on these
sets. In this case change the video output pentode’s screen
grid feed resistor R36 to a higher value, up to 10k<, and if
the set is used on 625 lines only remove W4,

Portables

I’'ve always had a soft spot for the 1590/1591 portables,
at least from the repair point of view. Usually the fault is a
defective AD143/AD149 or whatever regulator transistor,
or failure of one of the diodes in the power supply. We were
rather intrigued therefore when a chap walked in with one in
kit form. Now it had not been bought like that. No, “there’d
been an accident”. Apparently, rather than fit a longer
mains cord the owner had put up with having the lead
stretched above floor level from the set on a table to the
socket on the other side of the door to the kitchen. This daft
state of affairs had persisted, the customer not watching
much TV anyway, unplugging the set when not in use and
taking care to step over the wire when going into the kitchen
when it was. Everything was great until — guess what
happened when the milk on the stove boiled over while a
programme was being watched . . . He darts towards the
kitchen, trips over the set lead, and flies headlong into the
kitchen hotly pursued by the 1591. The tuner was pushed
back completely into the set, the chassis members were
bent, and the case broken in three places and cracked and
chipped elsewhere. The printed board didn’t seem to be badly
damaged however, so I plugged the set in. It worked.
After adjusting the field hold and tuning it in, the set
produced normal results. There was nothing for it but to
straighten out the chassis members, apply generous quan-
tities of Araldite, clamp the case together and, a few days
later, return a working set to a very happy customer. Who
says British sets don’t undergo rigorous testing?l

Vintage TV: The Philips 1T100U

READERS in the London area may be considering a visit to
the exhibition at the Science Museum, in Kensington,
commemorating fifty years of television. The exhibits are
divided broadly into four groups, the first of which covers
the pre-war era, including some original 30-line equipment.
Fascinating: to think that this is where our modern large-
screen, high-definition colour TV service got its start!

The second group deals with the TV of the 50s — when
TV for the majority first became more than a curiosity,
starting its relentless invasion of the living rooms of the
land. It’s the sets of this era, most of which have long since
disappeared, that are our principal interest as likely
collector’s items.

The Philips Model 1100U was originally released in
August 1951 — at a price of £49 19s 10d (plus purchase
tax). It proved to be something of a classic — a popular set
that continued to give excellent service long after most of its
contemporaries had given up the ghost. The picture quality
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was superior to that of most sets of the period, being bright
and sharply focused. A contributory factor was no doubt
the 9kV e.h.t., which was higher than normal for a 12in.
tube. This also had a bearing on the tube’s longevity — the
tubes seemed to go on for years without any sign of
deterioration. Sets with a low e.h.t. of about 7kV seemed to
need replacement tubes quite soon.

The 1100U used the same chassis as the 1238U and the
console version, Model 1229U. There was also a Stella
equivalent, Model 1500U. The chassis was actually in two
sections, one for the r.f., video and sound circuits, and one
for the timebases and power supply. They lay side-by-side
on the wooden base board, which had the customary
inspection apertures. Interconnection was by means of large
plugs into sockets at the sides of the chassis.

A feature of the construction was the lift-off cabinet. The
back screws also secured the cabinet shell, consisting of the
sides and top, to a frame of metal struts fixed to the base.
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Fig. 1: The self-oscillating line timebase circuit. Feedback
between the control and screen grids of the line output valve
sustained oscillation.
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Fig. 2: The single sound if. valve also acted as a reflex a.f.
amplifier, the detected audio signal being fed back to its control
gridvia C31 and the series sound interference limiter diode. The
audio signal was developed across R28 and fed via C29 to the
volume control. Detection was by means of the triode section of
an ECL8O0, strapped as a diode! The detector load resistor is
R24, the detected signal being filtered and used to forward
bias the cathode of the interference limiter diode. A negative-
going interference spike appearing at the diode’s anode
would switch it off therefore and fail to appear at the EF80’s
control grid.

Thus when the back was removed the shell could be lifted
away, leaving all parts accessible for service. It was felt that
this was a notable change of heart on the part of Philips,
whose radios had up until then not been renowned for their
serviceability!

The shell slotted into the cabinet front, which remained to
support the tube and the loudspeaker. This also carried the
four user controls: volume, contrast, brilliance and focus.
The latter was rather unusual. Most focus controls of the
time consisted of a lever protruding through a slot in the
back so that the focus magnet on the tube’s neck could be
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rotated. Here the magnets were rotated by a pair of Bowden
cables operated from the control at the front (how Philips
loved Bowden cables!). This would occasionally give
trouble — the system became stiff and dry, so that the
control would then turn in one direction but not the other,
and once turned beyond the optimum focus point could
not be returned. Running oil down the cables often did the
trick.

There were also four preset controls reached through
holes in the front of the cabinet by means of a special
screwdriver supplied with the set (and usually lost). The
height and field hold presented no problems because they
were straightforward potentiometers with a slotted end. It
was the width and line hold controls that caused troubles.
These were coils with cores that were screwed in or out, and
the slotted ends were frequently chewed up by clumsy
customers using the wrong screwdriver. Sometimes they
would jam, and any attempt at rotation would simply break
the coils free and turn them, snapping the lead-out wires in
the process.

The Line Timebase

The 1100U was intended as an “economy” set, for use in
good service areas. Several stages were combined, and the
sync clippers used in other Philips models were omitted. The
line oscillator and line output stages were combined, a
transformer (T2, see Fig. 1) being used to couple the PL81’s
control and screen grid circuits. The operation is briefly as
follows. To start with the PL81 is without bias and thus
begins to conduct. Feedback between the screen and control
grids then drives the valve on harder. When the transformer
saturates, the drive ceases and the PL81 cuts off to produce
the flyback. The line hold control sets the transformer’s
saturation point, negative-going sync pulses being fed to the
control grid to ensure that the PL81 cuts off at the correct
time.

Reflex/F/Audio stage

The sound circuits were rather curious. A reflex
arrangement was employed whereby the sound if. valve
was also used as an a.f. amplifier (see Fig. 2). This
arrangement was occasionally found in economy radio sets,
but was rarely seen in TV receivers. After detection and i.f.
filtering the a.f. signal was fed back to the control grid of the
i.f. valve via a series limiter diode. An a.f. load resistor
(R28) was connected in series with the anode i.f. coil. The
amplified a.f. was then taken via C29 to the volume control.

The oddest feature was that detection was carried out by
the triode section of an ECL80, which could have been used
as a conventional a.f. amplifier with the detection left to a
germanium diode.

Actually trouble was often experienced here as the triode,
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Fig. 3: Vision interference limiting by applying a negative
voltage to the suppressor grid of the video output valve. The
“spotter” control was set so that the valve ran into saturation in
the presence of an interference pulse above peak white. Philips
continuedto use this arrangement in subsequent models.
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which was strapped as a diode, was in the same envelope as
the sync separator. Buzz-on-sound was not infrequently
encountered due to slight leakage between the sections. A
new replacement valve would sometimes produce the same
effect. I used to fit a germanium diode in place of the triode
~ this left the sound completely clear. A sync and sound
detector valve in the same envelope is indeed a strange
combination!

Common Faults

A common fault was inability to lock the field scan. This
was due to a 2-2MQ resistor in series with the field-hold
control going high. The field blocking oscillator transformer
was another offender, though not so frequently. If faulty
there would usually be a measurable deviation from the
correct resistance readings of the windings, 2009 for the
primary and 160Q for the secondary.

Another fault that cropped up from time to time was a
flat picture lacking highlights. This was due to the
interference limiter circuit (see Fig. 3). A negative voltage

from the field oscillator was applied to the suppressor grid
of the video output valve. The feed was via the spotter
control, and was returned to an h.t. point via a 5-6MQ
resistor (R42) to provide a positive backing off voltage. This
resistor was usually the culprit. The idea was that when an
interference pulse was present the valve would saturate.

The Front End

The plug-in coils were used to tune the receiver to the
required BBC channel, and the sensitivity was controlled by
means of a five-position carousel giving 10dB steps. This
attenuation was carried out in the r.f. amplifier valve’s
cathode circuit.

The aerial was connected by means of a rather large
metal-shrouded, two-pin plug with earthing contact. Aerial
connectors were in fact one of the service engineer’s
headaches at the time: there were several different types, so
when a set came in for service the workshop aerial outlet
had to be fitted with an appropriate adaptor (which always
seemed to be in use already).

A Look at Capacitors

C APACITORS are such common components that we don’t
always fully appreciate what they do nor the incredible
range of values in use. In TV sets for example values from
as low as 2.2pF to 4,700uF or more are commonly found,
" a ratio of 2,136,000,000:1 — translated into linear terms,
a thousandth of an inch compared to 33.7 miles!

It’s conventional to think of capacitors as “passing a.c.
but blocking d.c.” The former part of the statement is quite
wrong however, since only leakage current actually passes
through a capacitor. What appears to be a flow of a.c.
through a capacitor is of course a repeated charge and
discharge of the capacitor. Whether a capacitor is used as a
reservoir, smoother, d.c. block, coupler, decoupler, tuner,
diode protector or what have you, it functions in one way
and one way only, by accepting and returning an electrical
charge. The capacitor may charge quickly and discharge
slowly or vice versa, may charge and discharge at exactly
the same rate, or may store part or all of its charge for long
periods. The effect of this charge/discharge action in any
circuit depends on the capacitor’s value, the frequencies
being handled, and the associated components/circuitry.

A good demonstration of the charge/discharge capability
of capacitors can be given by connecting a largish, non-
electrolytic capacitor in series with an ammeter across the
a.c. mains. Say we use an 8uF capacitor. Its reactance (Xc)
at SOHz is 398Q. A reading of about 0-6A will be indicated,
but unlike the reading obtained if we connect an equivalent
resistor in place of the capacitor, the current consumption
will be “wattless” and won’t be recorded on the supply
board’s meter. This is because the capacitor accepts a
charge from the mains whilst the voltage is rising, the
charging current falling to zero at peak voltage, and then
returns its charge to the supply as the mains voltage falls —
less the very, very small proportion of the charge dissipated
as a resistive loss. During the following mains half cycle
the charge/discharge pattern is repeated, but in the opposite
polarity.
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A consequence of this is that whilst the charge (Q) on the
capacitor is in phase with the voltage waveform, the
capacitive voltage and current are displaced by 90° with
respect to each other — at maximum voltage the
charge/discharge current is zero and vice versa.

When a resistor is connected across an a.c. supply the
current passing through it is in phase with the voltage of
course. Connect a low-value resistor in series with our test
capacitor and it will warm up, apparently contradicting our
statement that capacitive current is “wattless”. This arises
however since we are no longer dealing with a pure or
nearly pure capacitance but with an RC combination which
has an impedance (resistance plus reactance) instead of just
a reactance. The voltage and current will be in phase
across the resistor but in quadrature (90° phase shift)
across the capacitor, while the common supply current will
have a phase angle with respect to the voltage depending on
the values of the resistor and capacitor used.

This latter point can be demonstrated by measuring the
voltages across a series-connected RC combination. If for
example we round up the reactance value of our 8uF
capacitor, calling it 40022, and connect it in series with a
4009 resistor across the 240V mains supply, the voltage
across each will not be 120V. There would be 120V in the
case of two _ pacitors or resistors of equal value, but with
an RC combination the resistance and reactance are in
quadrature (see Fig. 1). The impedance (Z) of such a
combination is given by:

Z=V (@R + X,

and in this case works out to about 5659Q. Following Ohm’s
Law, the current flowing will be 240/565, or 0-424A, while
the voltage across both components will be 0-424 x 400 or
169V.

TELEVISION APRIL 1980



1 I and V¢ Ve
8uF
169V
J & Xe =400 0
A
W
Vg = 240V >
? @
169V 400
90°
0 Ve

Ve =Xe {4000} x 1{0-£24A) =169V
Vp=R (400n) x 1{0-4264A} =169V
(a) (b)

Fig. 1: (a) An 8uF capacitor (reactance at 50Hz 400Q)) and a
4000 resistor connected in series across the 240V a.c. mains
supply. Due to the quadrature relationship between capacitive
reactance and resistance, the voltage across each com-
ponent will be 169V. If both components were resistors or
capacitors, the voltage across each would be 120V. (b} Dia-
grammatic representation showing the voltages developed
across the capacitive reactance and resistance.

+ve

Output

Fig. 2: By taking the output from across the resistor in an RC
differentiating circuit, the spiked waveform shown is obtained.
To start with, the voltage across the resistor is the full amplitude
of the applied pulse input, then falling exponentially as the
capacitor charges. At the end of the pulse, the capacitor dis-
chargesin the opposite direction.

If you’ve never delved into electrical fundamentals, these
facts may seem surprising. Series or parallel combinations
of capacitance, inductance and resistance can be very much
more surprising however.

Turning to practical circuitry, when you couple a signal
or pulse waveform via a coupling capacitor to a resistor
connected between the grid and cathode of a valve or the
base and emitter or a transistor, it’s the charge/discharge
currents flowing through the resistor that provide the drive
for the active component concerned. The current flowing
will increase or decrease the transistor’s fixed forward bias,
and for a valve will produce the required control voltage by
normal IR action, i.e. ¥ = IR.

Especially in the case of step and pulse waveforms
however this charge/discharge current is never a facsimile
of the input voltage waveform. Apart from all other
considerations, the voltage difference between the applied
voltage Vin and the voltage Vc across the capacitor con-
stantly changes to vary the charge/dischar-= current. At
the instant that the step or pulse is applied, : full voltage

Total capacitance = 2ufF
3uF W0uF 15uF
11 B L i
— ¥ T 11}

Lk}
|
| ‘ ——l
30v , 20V !—- v t LW

Fig. 3: lrrespective of their values, the capacitors in a series
chain all acquire the same charge, which is also that of the
total effective capacitance: the voltages across each
capacitorare ininverse proportion to their value therefore.
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will be developed across the resistor, with zero voltage
across the capacitor. In fact at this instant the capacitor
could be regarded as a short-circuit, the initial surge current
being equal to F/R. Wo wonder therefore that surge
limiting resistors have to be used with mains rectifiers in TV
sets.

As the current flowing charges the capacitor, the voltage
across it increases exponentially (see Fig. 2) while that
across the series resistor decreases similarly — the combined
voltage across the two components being equal to the
applied (input) voltage at all times. The shorter the time-
constant (charging time t = R x C) of the capacitor and
resistor, the more steeply and quickly the Vc curve will rise
and the Vr curve will fall. A rectangular input pulse will
therefore produce across the resistor for amplification by
the valve or transistor the waveform shown in Fig. 2.

While we would ideally prefer to have the rectangular
pulse waveform across the resistor, the differentiated
waveform we get, with its full amplitude leading edge, is
preferable to the rounded leading edge we’d get if we
integrated the waveform instead, i.e. interchanged the
positions of the capacitor and resistor in Fig. 2. In practice,
circuit time-constants are chosen for minimum step or pulse
distortion.

In the same way that a coupling capacitor is charged and
discharged by the applied signal, so a decoupling capacitor
takes on a charge when an unwanted a.c. variation occurs —
charging when the d.c. supply rises and discharging when it
falls, thus providing a stabilising action.

Apart from the degree of decoupling required, the main
factors determining the value of a decoupling capacitor are
the frequency of the unwanted voltage variations and the
circuit impedance. The former factor arises because the
lower the frequency, i.e. the longer the duration of each
periodic cycle, the greater the charge the capacitor must be
able to accept without its terminal voltage rising
significantly. To smooth out mains, field, line and most
audio frequency variations, an electrolytic capacitor is
usually necessary: to filter out h.f. and i.f. voltage variations
the decoupling capacitor need be no more than 0-001uF at
most. Where a high-value electrolytic capacitor is being
used to smooth out the mains ripple on a supply rail, a small
decoupling capacitor may be found in parallel with it. This
is included because the electrolytic has a certain amount of
self-inductance which impairs the h.f. decoupling — we want
the supply voltage to be constant at all frequencies of
course.

Reservoir capacitors in power supply circuits need to be
of particularly high value, especially where a half-wave
rectifier is used. This is because the rectifier is held reverse
biased (non-conductive) except when the voltage at its
anode exceeds the voltage across the reservoir capacitor at
its cathode. The duration of the time when the rectifier’s
anode is positive with respect to its cathode may be only
about a sixth of the periodic time of the a.c. waveform, so
the reservoir capacitor will have to be able to charge to
about six times the constant current demand of the circuitry
being supplied, rising to a peak of about twelve times this
figure.

The voltage across & capacitor equals Q/C, where Q is
the quantity (of electrons) in Coulombs, numerically 6-28 X
10'%, or one ampere flowing for one second. As Q = CV, it’s
interesting to note that in any series chain of capacitors
(see Fig. 3) the charge on each capacitor, irrespective of its
value, is the same as that on each of the others and in total.
The voltage across each therefore will be in inverse
proportion, with the individual voltages equal to the total
applied voltage. ]
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TV Servicing:

Beginners Start Here . . .

Part 31

It had been our intention to concentrate on the theme of
power supplies that refused to work, and indeed we intend
to get back to this enthralling subject in due course. First
however, having spent some time last month examining the
switch-mode power supply used in the Thorn 3000/3500
series, we feel it would be as well to dally a little longer with
these sets. Since the circuit should be fresh in our minds, it
would be a shame to rush off on to other power supplies in
other sets before taking the opportunity to consider some
other aspects of the 3000/3500 chassis. These Thorn sets
were extremely popular, and it’ll be your lot to encounter
examples as soon as you start serious servicing.

Our starting point this month is the fact that line output
stage faults are the usual cause of a blown h.t. fuse, and are
often the cause of the cut-out operating. The line timebase
unit is at the top right and, after the power supply unit, is
the source of the majority of troubles experienced with these
sets.

Early models boasted only one fuse on the top of the
power unit (F603, the h.t. fuse), with perhaps another 2A
anti-surge fuse on the left side of the main frame if the red
button_cut-out was not fitted. Later models have several
fuses on the power unit, two of which are for the protection
of the mains transformer in the event of one or other of the

" 30V supply rectifiers going short-circuit. We are most

concerned here however with F603 and the red button cut-
out.

Excessive HT Current

Whilst it’s more common to find that the latter has
popped out, it’s certainly not uncommon to find that F603
has blown. If F603 has not blown, one can initially view the
power supply with suspicion and then if necessary move on
to the line timebase section. If F603 has blown, the power
supply is much less likely to be at fault and before
proceeding further it would be as well to take one simple
precaution. This is to remove the e.h.t. tripler clip from its
connecting point on the e.h.t. transformer (an unusual
aspect of the 3000/3500 chassis is that the line output
transistor — two of them on very early 3000s — drives two
transformers, one of which drives the scan circuitry and the
other the e.h.t. tripler). In addition, it’s a simple matter to
connect your ohmmeter across the line output transistor(s),
black prod to the collector (body of the transistor), red to
the base or emitter. If a low reading is obtained, the
transistor(s) should be more thoroughly checked out of
circuit. Obviously if the red prod is applied to the collector
with the black prod to the base the meter will read low
anyway — or it should do if the device is working.

If no obvious shorts are found, switch the meter to the
d.c. current range and connect it in series with a new 2-5A
quick-blow fuse in the F603 position. This is done by
clipping the fuse in the holder at one end, leaving the other
up-ended for connection to the meter. The necessity for this
depends upon the meter’s built-in protection (whether it has
a good, fast cut-out facility in the event of an overload). A
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normal meter reading is between 1.5 and 2A. If this is
exceeded by a large margin, there’s obviously a short
somewhere and individual feeds should be disconnected and
tested in turn.

Removing the plug from under the power supply unit
proves very little, since this also disconnects the line
oscillator’s 30V supply: without the oscillator functioning
the chopper cannot work (no trigger pulses to C613) and
there’ll be no current flow at all. It’s better to disconnect the
60V supply lead to W507 (see Fig. 1) on the line timebase
board (in fact W507 may not be fitted, a wire link being
connected in its place, but the board is marked W507 so
there shouldn’t be any confusion). The W507 position is
about half way along the left edge of the board. Lift the
beam limiter subpanel to gain access to the print and swing
the whole unit up to show the lead.

If the current is still excessive, the line output stage is not
suspect and the field timebase/sound output sections are
suspect together with C617 and C619 on the power supply
board. We do not want to dwell upon this (which plugs to
remove to isolate which circuit) as it’s simply a matter of
consulting the circuit and following the normal checking
routines. In fact the current will normally be very low with
the line output stage disconnected, and the fault will
therefore reside somewhere on the upper right side. Shorted
capacitors or transistors are the type of thing one will
normally find.

Things become more complicated when the current is
only marginally high — perhaps not enough to cause the
new fuse to fail. In this case, remove the meter and switch to
the low volts range. Then, with the fuse fitted properly,
measure the voltage across the wirewound resistor R907 on
the beam limiter panel (Fig. 2). The line output stage current
flows to chassis through this resistor, and since it should
have a value of 1-5Q it needs no mathematician to calculate
that 1A flowing would produce 1-5V. With no beam
current flowing (you have disconnected the tripler) the line
output stage current should be less than this and 1-3V is
more the expected voltage figure. If you find much more
than this, there’s trouble in the line output stage and it’s
likely that if the tripler is reconnected the current will
increase a lot more to indicate that the tripler is faulty.

With a new tripler fitted we may still be in trouble due
(probably) t~ the e.h.t. transformer T503 having suffered
from the " - s current passed by the old tripler. So there
may be no . ernative to replacing this item as well. A faulty
tripler can often result in shorted turns in the transformer
that supplies it, and one must be prepared for this
eventuality. The line output transformer T504 is seldom at
fault, and one is rarely wrong to replace the e.h.t.
transformer if the tripler has been proved defective and the
line output stage current (checked by measuring the voltage
across R907) is still excessive with the tripler disconnected.

It must not be assumed that triplers always behave so
nastily when faulty. In fact the only indication that all is not
well with a tripler may be the inability to focus the picture
properly, with the focus adjustment at the end of its travel.
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Fig. 1: Circuit of the line output stage Sused in the Thorn 3000/3500 chassis. In some early versions of the 3000 chassis there
are two line output transistors, type R2009. Note that the line output stage earth line is returned to the main receiver earth line

via R907 on the beam limiter board (see Fig. 2).
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Fig. 2: The beam limiter circuit. With excessive c.r.t. beam
current, excessive current will flow in the line output stage.
This current returns to the main chassis earth via R907,
which biases the emitter of the beam limiter transistor
VT901. With no beam current, the voltage across R907
should be 1.3V. A higher voltage suggests a fault in the line
output stage — or maybe that R907 has increased in value.
When the beam current exceeds the permitted maximum, the
voltage across R907 rises, biasing VT901 off. Its collector
voltage rises therefore. This increased voltage is used to in-
crease the base bias applied to VT205 on the video panel.

Whilst in many sets this could be due to one of several
reasons (resistors changing value or the focus unit itself
having internal trouble), it’s a fact that a new tripler will
restore normal focus in these Thorn models — in the
majority of cases. This is another example of how the same
symptoms can be caused by different defects in different
receivers. For instance, poor focus in say an ITT CVC5-
CVC9 hybrid colour receiver will very rarely be due to the
tripler: one would this time head immediately for the
2.2M€Q resistor on the tube base, then for the 4.7TMQ
resistor feeding the focus stick top connection — unless the
focus voltage is too high, in which case one would head for
the lower resistor (to chassis) and accuse it of going high in
value.

Excessive current drawn by the line output stage in the
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3000/3500 chassis is often accompanied by an unpleasant
smell which is not due to the tripler. It (the smell) may well
issue from the small stick rectifier W505 which overheats
when its associated reservoir capacitor C523 (0-022uF)
shorts. This is the c.r.t. first anode supply, at 1kV, so a
replacement capacitor should be rated at 1-5kV for reliable
operation.

Other Common Faults

Another capacitor which seems to short regularly is
C520 (0-0075uF). This produces the obvious symptoms of
no colour and excessive brightness, since the clamping
pulses (to the chroma and video sections) are lost. This
capacitor is at the front of the line timebase panel Wthh
must be removed to gain access.

Two small electrolytics in the line sync and line oscillator
stages are worth menticning. Line hold troubles should
immediately call attention to these 25 or 22uF capacitors
(C506 and C511).

No effort to restore colour on these sets should be made
until the line oscillator is functioning and locking correctly
and reliably.

The Beam Limiter

We’ve made the point that the line output stage current
flows through R907. When the tube is asked to pass
excessive current (increased e.h.t. and therefore line output
stage current), the voltage across R907 increases, thus
raising the emitter voltage of VT901 and decreasing the
current flowing through this transistor. Less current
through the transistor means that its collector voltage rises,
which in turn alters the brightness by raising the voltage
supplied by the panel to the video board. Reduced
brightness means reduced beam current of course. To put it
another way, in order to increase the brightness the output
from the beam limiter-brightness board must be made
negative going at 22/2.
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To set up the beam limiter control R903 correctly, first
identify the preset (to avoid confusing it with the preset
brightness control R906). Turn R903 fully anticlockwise.
Set the front panel brightness control midway, turn off the
colour and contrast and note the reading at pin 6 (green
cathode) of the tube’s base socket (with the meter set to the
250V or 300V scale), having also operated the “set white”
switch on the bottom left video board. Return the switch to
normal and adjust R906 until the reading is the same.

Then turn the colour, contrast and brightness to
minimum. Switch the meter to its 2-5V or 3V range, and
note the reading across R907 (this assumes there’s no fault
in the set). Reset the controls for maximum brightness and
contrast, with the colour normal, and adjust R903 to obtain
a reading 0-5V above the previous reading. Note that we’ve
not specified exactly what this reading should be. We did
earlier on, if you remember. It was 1.3V with the tube
taking no current, i.e. the first anode switches on the
convergence panel off — or of course with the tripler
disconnected. This is with no fault in the set.

Now the point arises. What if the brightness is at
maximum and the picture is still too dark, which implies
that the voltage at pin 6 or the other c.r.t. cathode pins is
too high? A check across R907 may reveal a voltage in
excess of 1-5V, which you might assume means that the line
output stage current is too high, causing the beam limiter to
operate.

This could indeed be the case, but before making this
assumption it’s as well to remember Ohm’s Law: the
voltage across a resistor depends on the current flowing
through it and the resistor’s value. The value specified for
R907 is 1-59Q. After a period of use however it may well be
found that the resistor’s value is higher than 1.59Q, and this
may be the simple explanation of the higher voltage and the
decreased brightness, with no fault in the line timebase at
all.

The voltage will of course vary with normal aerial input
and the first anode switches on.

Absence of One Colour

It is extremely common with these receivers to find that
one colour is missing. The customer’s complaint may be
that the picture is “pink”. This implies that although the red
and blue guns are working, the green one isn’t. This could
mean that the voltage at pin 6 of the c.r.t. (green cathode) is
high and that the green output transistor is not operating. It
might well be so. Quite often however all three cathodes
may be found to be at the same voltage but a check on the
c.r.t’s first anode voltages may prove that one is low (in this
case green, at pin 5). This leads us hot foot to the
convergence board, where we may well find that the voltage
is being lost due to a leak. Normally one would suspect a
capacitor for this sort of thing, and indeed this could well
be the case here (C707/8/9 or C765/6/7, 3000/3500
respectively), but it’s a fact that on this series of models
leakage occurs across the switch contacts to chassis and it
may be necessary to cut through the chassis return print
until a new switch can be fitted (and to prove the point).

If on the other hand the first anode voltages are in order,
and it’s found that one cathode voltage is high, thus
explaining the missing colour, attention must be directed to
the video board and initially to the relevant output section:
first to the appropriate output transistor (one of three with
heatsinks), which should be tested in the usual way, then if
necessary to the preceding stages. The three colour output
transistors have their bases linked together, so the fault
would not be here. Failure of one of the clamp diodes
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W206/7/8 will result in alow c.h.t. cathode voltage (excessive
red/green/blue).

The output transistors’ load resistors (R250, R264,
R277, 12kQ) can change value or become open-circuit,
particularly when they are contained in a single thick-film
unit, as in all late models. The earlier wirewound resistors
were not as prone to failure, but should nevertheless be
included in preliminary checks when the grey scale is
seriously affected.

Hum and Hum Bars

Now let’s return to the power supply.

We mentioned last month the trouble caused by
deterioration of the main electrolytic block: less drastic
effects can be caused by other capacitors in the power
supply deteriorating. We also stressed the importance of
C607 (1000uF 63V, front centre of power unit). Failure of
this capacitor can cause total non-operation of the set
because the chopper can’t function until the 30V line has
been fully established. In many cases however the 30V is
present and the set functions, but with a distinct audio hum
and a nasty distortion of the picture. C607 is often
responsible for this condition, and in this case bridging the
suspect with a known good electrolytic will bring an
immediate improvement.

Bridging other suspect electrolytics is not recommended,
as this can reduce the voltage at the point of bridging and
cause a severe overload elsewhere in the circuit. Suspects
should be tested separately, or better still replaced.

Different Versions

Lastly this month, the differences between early and later
versions of these sets — we don’t propose to itemise all the
differences, because these are fairly obvious upon
inspection and anyone considering serious servicing will
take the trouble to obtain the relevant manuals which point
these out.

The most obvious difference is in the design and layout
of the convergence board. The earlier 3000 models used a
fairly small board on the left side, whilst the later 3500
chassis features a larger unit measuring some 35cm in
width, occupying the whole width of the rear frame. Items
to note on both boards include the two wirewound resistors.
On the 3000 series these are both 1022 (R707/8) whilst on
the 3500 one is 10Q (R751) and the other 18Q (R752).
They are most important to the life of the smaller
components (diodes and resistors etc.) since if one becomes
open-circuit the smaller components will be asked to carry
the heavy current which the wirewounds normally shunt
away from them. Thus if resistors are found burnt out and
diodes shorted or open-circuit, these large resistors are the
first items to check.

Other obvious differences include the use of a single line
output transistor in the later versions, replacing the pair of
line output transistors used in the earlier version of the 3000
chassis, also the type of tuner unit employed. When the
mechanical tuner used in the original sets (similar to that
used in the 1500 monochrome chassis) was replaced by
varicap types, an extra board carrying the selectors and
supplies as well as the tuner itself was fitted on the rear left
side of the cabinet. This is removable in one piece, and is
easy to separate and service when the occasion (usually
caused by dry-joints) arises.

From a general servicing point of view however the
versions are much alike and are in fact likeable once one
becomes accustomed to their habits, which all in all are
pretty predictable.
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Workshop Safety

Robin D. Smith

Back in 1978 I raised the question of the dangers of
servicing some of the latest “live chassis™ TV sets and asked
for readers” views. Now at last the Radio, Electrical and
Television Retailers” Association (RETRA, 57-61
Newington Causeway, London SE1 6BZ) has published a
booklet entitied Safety in Electrical Testing which describes
the precautions to be observed whilst servicing TV sets.

One point the report stresses is common sense. If you’re
standing on a metal floor holding a live chassis you're
asking for trouble. Workshops should be ‘*‘earth frec”
therefore, i.e. with wooden floors and workbenches, and no
metal radiatcrs or trunking near the bench. All mains points
should have switches.

The subject of isolating transformers has sometimes
caused debate in the past. A 500W 1:1 transformer is
essential for servicing live chassis however. All test gear
should be earthed at the mains or, more desirable, the
equipment should incorporate a double-wound mains
transformer, eliminating the need for an earth lead.

If care is taken, it seems that it is considered safe to
connect an oscilloscope fed with raw mains to a TV set
that's connected to the mains via an isolating transformer.
Fig. 1 shows a unit under test (UUT) being used with a
scope and with only the TV set isolated. The OV signal line
from the ULT chassis is referred to the scope’s case, which
in effect forms an extension of the UUT chassis. Shock risk
always exists of course between a live terminal within a TV

set and a conventional scope, whether earthed or not. When
the scope is earthed, shack risk also exists between a live
terminal in the UUT and any other external earth. For this
reason, it's recommended that the work area should be
earth free.

If the workshop area is not earth free, all equipment
should be connected via separate isolating transformers.

Another important point is that no other equipment
should be connected to an isolating transformer feeding a
TV set.

When field servicing, always carry an isolating trans-
former — and don't try servicing a set leaning against a
radiator. It’s better to bring the set into the workshop than
risk a fatal shock.

[ strongly recommend readers to obtain this booklet from
the RETRA and tc studyv it carefully. It’s written in simple
language. and several diagrams showing how to wire
workbenches are included.
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Fig. 1:Using an oscilloscope with a unit under test.

PAL

COLOUR BAR |
GENEPATOR

the price.

*SPECIFICATION

(a) Line Frequency: 15,625 Hz+0.1%

(b) Field Frequency: 50 Hz+0.1%

(c) Interlace: 2:1

{d) Subcarrier Frequency: 4.43361875 MHz

{e) Colour System: PAL

(f) Standard 75% Saturated 100% Amplitude
Colour Bars, left to right: White, Yellow, Cyan,
Green, Magenta, Red, Blue, Black

The Professional CO LO U R BA R G E N E RATO R kit

*Compare the specifications with any kit or manufactured Colour Bar Generator on the market. Then compare

TRULY
PORTABLE

intracept
electronics
N 7118

{g) Size 8"x5%"x 13" and weighs a mere 500g

*Push Button Selection provides:
(i) Peak White Raster

(i) Linearised Grey Scale

(iii) Crosshatch

(iv) ColourBars

(v) RedRaster

*Direct connection to Television Aerial Socket

* All kits are complete with a PROFESSIONALLY FINISHED Case, tinned, drilled and screen-printed P.C.B.,
step by step assembly instructions, and a simple setting up procedure {only TWO adjustments)

* No extras to buy, not even Batteries. It comes complete with its own re-chargeable battery and charger
(Approx. 10 hours running time per charge)

* The backing of our After Sales Service Department
* V.H.F. Modulator also available
* Ready-built, aligned and tested for only £88.25, with a full twelve months guarantee

INTRACEPT ELECTRONICS LTD., 203 PICTON RD, LIVERPOOL L15 4LG

Tel:G571-733 3042

Prices inclusive of
V.A.T. and Postage

TELEVISION APRIL 1980 323




Service
Bureau

Requests for advice in dealing with servicing problems must
be accompanied by a 75p postal order (made out to IPC
Magazines Ltd.), the query coupon from page 325 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.

PYE 697 CHASSIS

The trouble with this set was severe loss of width, with a
distorted picture but normal sound. On examination I
discovered that the shift choke (L39) had been overheating
— so badly that there had been arcing and the wire had
burnt through. The break was repaired, but on testing the
choke overheated and there was no picture. Disconnecting
the shift choke restored the picture — the set seems to work
quite satisfactorily without it.

It seems that the shift choke has developed shorting turns
deep down in the winding. This would absorb most of the
line output stage energy and produce the overheating you
describe. With care, the choke can be rewound — fit cheeks
to the ends and use an acetate bonding wire.

SONY KV1800UB

There’s a quarter inch wide green band at each side of the
screen on this set. The purity and grey scale have been set
up, but the green bands remain.

If the purity adjustment was successful, and the green
bars have sharply defined edges and occur only on colour
pictures, it would seem that the timing of the bistable
(Q161/2) switching is incorrect. Check the steering diodes
D151/2 and associated components, the supply decoupler
C179 (4-7uF) and the cross-coupling capacitors C174 and
C176. An oscilloscope is likely to be essential in tracing this
fault: start with waveform 22.

DECCA 10 SERIES

I'm having difficulty clearing a line timebase fault on this set.
The screen is blank, and the sound goes off about a minute
after switching on, by which time the PL509 line output
valve is red hot. Removing the PL509 or PY500 top caps or
disconnecting the PL509’s screen grid stops the PL509
overheating. The line timebase valves have been checked by
substitution, and the boost capacitor seems to be in order.
Disconnecting the tripler makes no difference, and the only
clue is that the voltage at the PL509s control grid is only
~40V instead of —70V.

From the drive voltage figure you give, it’s difficult to
decide whether the trouble is due to low drive or a heavily
damped line output transformer. If the drive comes up to
about —70V when the PL509’s screen grid is disconnected,
the drive is probably in order — suspects here are R444 and
R453 for going low in value (should be 33k2 and 330kQ
respectively), and if necessary check C430 (line drive
coupling) and C431 (pulse feedback to width circuit) for
leakage. If the fault persists, disconnect the shift rectifier
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D404, the blocking choke 1.402 and the scan coils in turn. If
the overheating continues, the line output transformer is
suspect for shorting turns.

RANK A823A CHASSIS

There’s a good colour picture, but occasionally when there’s
a camera change, e.g. during adverts, the picture goes to
black-and-white with the flesh tones having a green hue.
Normal colour is sometimes restored at the next camera
change. Otherwise colour has to be restored by channel
changing.

It seems that the identity control 3RV4 on the decoder
panel is slightly misadjusted. First set up the line hold
control on the scan drive panel, following the instructions
given in the manual. Then readjust 3RV4 slightly until the
effect is removed.

TELEFUNKEN 710B CHASSIS

The trouble started some months ago, with slight picture
jitter. It’s gradually become worse, to the point where the
setting of the field hold control is very critical.

The field sync pulses can be distorted due to the
luminance amplifier being overloaded, in turn due to
inadequate a.g.c. action in the early i.f. stages. The a.g.c.
voltage is applied to pin 3 of the if. unit, and the voltage
here should be around 22V with a normal signal. If the
voltage is incorrect, check the a.g.c. output transistor T172
(BC237A) for base-collector punch through, also the if.
a.g.c. threshold diode Gr172 which sometimes goes open-
circuit to cause problems.

RANK Z718 CHASSIS

The problem with this set is that the overload protection
circuit comes into operation about a second after switching
on. There’s a bit of history: to start with the set would shut
down after half an hour, then after switching it back on five
minutes later it would remain on for about ten minutes. I
replaced the two line output transistors, and the fault is now
as above,

The overload protection circuit operates when the line
output transformer is heavily damped. Disconnect the input
to the e.h.t. stick, insulate it and switch on. If the line
timebase now comes to life, replace the stick. If not, the
following are suspect: rectifier diodes 5D2 and 5D3, the
EW modulator diodes 5D5/6, the reservoir capacitors 5C12
(0-47uF) and 5C19 (0-01uF), the scan coils, and the line
output transformer — in that order.

PYE 725 CHASSIS

When the brightness or contrast control is advanced the
picture bounces and jitters erratically — at the same time the
picture is broken into four-five frames, and black and white
lines flash across the screen. The sound remains perfect
however. The instability usually follows a consistent
pattern, i.e. varying with increased brightness or contrast,
but the set may on occasion settle down, leaving a perfect
picture. With the brightness and contrast turned down to
give a darker than normal picture the fault doesn’t occur.

The symptoms suggest that the over-voltage circuit is
coming into operation too early. Check by measuring the
h.t. at the red plug at the top of the chroma panel where you
should read 185V. If the voltage is high, readjust the set h.t.
control RV917 on the power supply panel. Alternatively,
the BT116 regulator thyristor D888 could be going into the
diode mode when overloaded.
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PHILIPS G8 CHASSIS

The picture has slowly moved over to the left. The picture
quality is still excellent, but there’s loss of information on
the left-hand side.

It seems to us that the line hold has drifted off. There are
two adjustments, one (line discriminator balance) associated
with the TAA700 jungle i.c. on the i.f. panel, the other the
oscillator coil on the timebase panel. Tune to a test card and
adjust the controls for a normal picture. Then connect a d.c.
voltmeter between TP9 (towards the rear of the i.f. panel)
and chassis, and adjust R2177 for 6-4V. Next connect the
voltmeter to the adjacent test point TP8 and adjust 1.4501
(rear of the timebase panel) for 6-9V. Finally adjust the
horizontal shift control RS555 (centre of the scan panel) for
a centred test card.

THORN 8000 CHASSIS

The trouble with this set is loss of colour. The picture was
all right until a short extract from an old black and white
film was shown, but when the programme returned to
colour the picture remained in monochrome. The situation
is the same on all channels, and adjusting the controls
makes no difference to the fault.

First override the colour killer by shorting the base-
emitter junction of the colour-killer transistor VT113. If this
restores colour, check VT113 and the associated rectifier
diode W109 and if necessary the ident stage. If there’s still
no colour, check the voltages around the two chroma
amplifier transistors VT115 and VT117. If these are in
order, suspect a stalled reference oscillator — the transistor
(VT111) and crystal (XTL101) are likely suspects here. If
overriding the colour killer results in rainbow hues running
up or down the screen (unlocked colour) suspect the d.c.
amplifier transistor (VT110) in the reference oscillator
control loop, the burst discriminator diodes W106/7 or the
crystal. When you’ve found the culprit, adjusting R163
should restore colour lock. Adjust it as set out in the
manual.

BEOVISION 1400

The fault with this set is that after about two hours the
picture goes black. This is with normal contrast and
brightness control settings. If these controls are advanced, a
very faint picture is visible. The picture returns to normal if
the set is switched off and left for five minutes or so.

This trouble is commonly due to reduced c.r.t. first anode
voltage. Replacing the feed resistor R320 (22MQ) and its
decoupling capacitor C325 (0-1uF 630V) usually cures the
problem. A less frequent cause is failure of either the video
emitter-follower transistor T171 (BC147B) or the video
output transistor T176 (BF110 — a suitable replacement is
type BF178). If the transistors are the cause of the fault the
voltage at pin 7 (cathode) of the c.r.t. will be well above the
normal 100V.

THORN 1612 CHASSIS

The trouble with this portable is very weak line sync —~ to
obtain a stable picture, adjustment of the line hold control is
very touchy.

The line oscillator and sync separator are in the
SN76544N i.c. (IC5). The input to the sync separator is at
pin 9, where bias is applied via R75. Check that this resistor
is intact and of the correct value (220kQ). If so, check the
two 47kQ resistors R88/9 via which the reference signals
are fed back to the flywheel sync circuit in the i.c. If all
these resistors are in order, IC5 is suspect.

RANK Z718 CHASSIS
The trouble on this set is EW pincushion distortion —
bowing in at both sides of the screen. The width control
4RV15 has no effect, whilst the width modulator driver
transistor 4VT19 is running warm. Adjusting the width
control does not vary the voltages in the width modulator
circuit.

We suspect that the trouble is due to leakage in 4VT19

- or alternatively its driver 4VT 18. If both prove ok on test or

by substitution, check the capacitors in the width modulator
circuit — 5C17, 5C16 and 5C32 — and the modulator diodes
5D5/6. The capacitors should be checked by substitution.

SANYO 10-T120U/ALBATI10

The picture pulls to the right of the screen — sometimes it
takes on an S shape. Adjusting the line hold control pulls
the picture back almost into lock, then it starts pulling
again. There’s also field slip, though this is not as critical as
the line locking.

If the pulling occurs in a regular manner, it’s probable
that the mains bridge rectifier is “half-waving”, i.e. one
section (diode) is open-circuit. Only one of the four diodes
in the bridge needs to be defective for this condition to arise.
Check the diodes and their reservoir capacitor C701
(2,200uF).

RANK A823A CHASSIS

When the set’s switched on from cold there’s about one and
a quarter inches of field foldover at the bottom of the
screen. After the set has been on for about twenty minutes,
a full raster is obtained.

This problem is usually cured by replacing the field
charging capacitors 5C24/25 and the field driver transistor
SVT7. If the 40V supply to the field timebase is low during
the fault condition however 5C39 (750uF) is suspect. A
further though less likely possibility is that one of the output
transistors 5VT11/12 is defective. Use of a hairdryer and
freezer aerosol should speed diagnosis.

ITT CVC32 CHASS!S

The fault on this set is a thin, stationary vertical line
(watery) just to the lefi of the centre of the screen. The
trouble started after servicing the power supply to restore
picture and sound. The set has also had a high frequency
buzzing sound almost from new.

It’s important that the correct diodes are used in the
power supply to prevent radiation, and that the ferrite beads
fitted in production are not discarded. Check these points,
and ensure that C44 (—320V line decoupling) and C47A
(across the chopper transistor) are present and correct. The
buzz is probably coming from the NS raster correction
transductor L32/4, but the line output or driver transformer
could be responsible.

QUERY COUPON

Available until 21st April, 1980. One coupon,
plus a 75p (inc. VAT) postal order, must accom-
pany EACH PROBLEM sent in accordance with
the notice on page 324.
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PYE 697 CHASSIS

There’s very poor picture geometry on this set, in particular
bowing at the top of the screen. Light striations across the
top led to the replacement of the N-S amplitude
potentiometer RV41, but the problem remains and the N-S
phase coil L61 seems to have little effect over its range of
adjustment,.

A frequent cause of the problem is loss of inductance in
L61 with heat. A quick check can be made by holding a
soldering iron close to it during a test run. Otherwise we
suspect defective scan coils.

TES' “ ‘ :
CASE

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

—

208

A Finnish hybrid colour receiver (ASA Model CT5003) had
been working well for several years, requiring no attention
until the field lock started to play up, with the symptoms of
intermittent rolling and random changes in picture height.
These things would usually happen after the set had been in
operation for some hours and had thus become thoroughly
warm. The complaint was first investigated by the field
technician, who discovered that stable field timebase
operation could be achieved by readjusting the field hold
and height controls after rotating them over their ranges for
a minute or so. The impression gained therefore was that
the resistance between the sliders and tracks of these
controls had become a little unpredictable due to lack of
use.

The following day however a somewhat irate customer
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Fig. 1: Simplified circuit of the field oscillator and driver
stages used in ASA hybrid colour receivers. V1 is an ECC81.

Dphoned to say that there was now no picture at all, just a
bright line across the screen. So a loan set was promptly
despatched and the ASA brought into the workshop.

The bench technician thought he was on to an easy one,
and that replacing the two presets would cure the trouble.
Sadly, this was not to be. The field collapse remained,
despite changing the valves and preset controls.

The field timebase used in these sets has some unusual
Sfeatures. The PL508 field output valve is preceded by an
ECC81 double triode (see Fig. 1). The first triode is
employed as a blocking oscillator, the second being a driver
stage and also involved in field linearity control (the rather
complex lineariiy arrangement is not shown in Fig. 1).
Quite a lot to go wrong in fact!

As a first step, voltage checks were made. During the
course of this exercise it was discovered that a fairly
substantial vertical displacement of the horizontal line
occurred whenever the meter probe was touched on the
PL508’s control grid connection. This suggested that the
output stage was operating normally, so attention was
turned to the ECC81.

When the meter probe was applied to the control grid
(pin 2) of the blocking oscillator section of the valve, the
horizontal line expanded to give an almost complete though
unsynchronised raster. As you can see, the secondary
winding of the blocking oscillator transformer MOQ9 is
linked to the grid via R400, the other end of the winding
being connected to the timing network C319/R401/P24.
Sync pulses from a transistor amplifier stage (T44, BC147)
are fed to the control grid via C318.

Without further ado the technician snipped out one
component and after measuring it flung it into the bin! After
fitting a replacement, a perfect raster which required only
slight readjustment of the presets for optimum locking and
height was obtained. What conclusions do you think the
technician came to, and which component did he replace?
See next month for the solution and another item in the
serles.

SOLUTION TO TEST CASE 207
—page 267 last month — ;

Last month’s trouble with a Thorn 2000 chassis was an
intermittent picture — generally, the e.h.t. would fail to
appear after switching the set on. You will recall that the
e.h.t. regulator transistor VT6, which is in series with the
supply to the e.h.t. generator stage, was failing to conduct
when the fault was present, plenty of e.h.t. being obtained
by shorting VT6 out. Since VT6 and its driver stages were
in order, attention was turned to the control circuitry.

A 3.9V zener diode (W2) is included in the circuit to
provide excess current protection. This diode samples the
regulator’s drive conditions, and is normally non-
conductive. Should excessive drive be called for, i..
excessive e.h.t. current demand, W2 will switch on and limit
the regulator drive.

After some preliminary tests had been carried out, it was
decided to focus attention on W2. It seemed to test o.k. out
of circuit, but when in circuit it had an intermittent tendency
to provide a high reverse leakage path, shutting the e.h.t.
circuit down. A replacement completely cured the trouble.

Published on approximately the 22nd of each month by IPC Magazines Limited, King’s Reach Tower, Stamford Street, London SEt 9LS. Filmsetting by
Trutape Setting Systems, 220-228 Northdown Road, Margate, Kent. Printed in England by Carlisle Web Offset, Newtown Trading Estate, Carlisle. Distributed
by IPC Business Press (Sales and Distribution) Ltd., 40 Bowling Green Lane, London EC1R ONE. Sole Agents for Australia and New Zealand - Gordon and
Gotch (A/sia) Ltd.; South Africa ~ Central News Agency Ltd. Subscriptions: Inland £9.50, Overseas £ 10.50 per annum payable to IPC Services, Oakfield House,

Perrymount Road, Haywards Heath, Sussex.

Television” is sold subject to the following conditions, namely that it shall not, without the written consent of the

Publishers first having been given, be lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended selling price shown on the
cover, excluding Eire where the selling price is sub.ect to VAT, and that it shall not be lent, resold, hired out or otherwise disposed of in a mutilated condition or
in any unauthorised cover by way of Trade or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.
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BUSH 2211/14/15 AU 863
GEC 2110 SOLID STATE
DECCA 22/30 SERIES
FERGUSON 3713

PYE 18'’ 200-713
SERIES

KB 703/704
MITSIBUSHI CT
200B/202B

HITACHI CMP 190/20
THORN 8000

SPECIAL
OFFER!

PYE 205 VARICAP

(Sold as checked complete, good
cabinet, tested tube)

22” 26”
Singles £28.00 £24.00
b's £26.00 £22.00
20's £24.00 £20.00
100's £18.00 £18.00
Working sets add £12.
Delivery add £4 each.

All prices plus VAT

SPECIAL
OFFER!

COMPLETE COLOUR SETS
(but minus tube)
MANY CHASSIS WORKING
ALL MODELS AND SIZES
First Come! First Served!
Quantity Discounts
Deliveries Arranged
We are taking orders now
BATCHES OF 12 for £100

PLUS THOUSANDS OF SPARES IN STOCK — RING OR WRITE FOR QUOTATIONS TO NORTHERN OFFICE

TRITEL GROUP

NORTHERN SCOTLAND LONDON

Thornbury Peacock Cross 395/397 Albany Road
Roundabout Industrial Estate, 0ff Walworth Road
Loeds Road Burnbank Road LONDON SES
Bradford 3. Hamilton. Tel: (01) 703 4040

Tel: (0274) 665670 Tel: (0698) 282141

WEST MIDLAND SOUTHERN

Unit 4a 48/52 Pershore Watling Strest
Bulwark Industrial Street, Hockcliffe, North
Estate, Chepstow, Birmimgham 5. Dunstable (on AS)
Nr. Bristol, Tel: (021) 622 1023 Tel:

Tel: Chepstow Leighton Buzzard
(02912) 6652 (0525) 210768

MAIL ORDER SEND CWO (CHEQUES OR UNCROSSED PO'S) TO NORTHERN OR SCOTLAND

TV LINE OUTPUT
TRANSFORMERS

by FAST RETURN OF POST SERVICE
PRICES INCLUDE P. & P. & 15% VAT
S.A.E. all enquiries
DISCOUNTS FOR TRADE
MONO LOPTS
Most makes supplied
£9.45
COLOUR LOPTS
Philips G8, ITT CVC5-9, Decca Bradford series 10 & 30,
CVC30, Decca 80 & 100
£10.50
WINDINGS p. & p. 50p each item
Bush colour. {Hybrid quadrupler version)
£6-85
Decca CTV19/25 {non-tripler version)
Primary £6-85 EHT £7.80
Philips G6 (dual & single standard)
Primary £6-85
(EHT winding on exchange basis only)
EHT £7.80
Pye 691, 693 & 697 (please state which)
Primary £5-20 EHT £3.60
EMO 90 degree Primary £6.85

All lopts and windings are new and guaranteed for 6 months.

PA PW O R T H Barclaycard and

Access welcome
TRANSFORMERS
80 Merton High Street

London SW19 1BE 01-540 3955
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ARE YOU

USING YOUR SPARE TIME PROFITABLY?

If not, you're losing money. Money that you could be making by selling used
colour televisions from home n the evenings. In fact, provided you start
correctly and know exactly how to operate, you can easily earn a substantial
CASH INCOME with a starting capital of less than £20. Our new unique
publication '’"How to Deal Successfully in Used Colour Televisions’’ enables
you to follow in the footsteps of many experts who have a great deal of combined
experience in this lucrative home business, and who have ‘pooled their
knowledge to help you. After all, to follow the advice of someone who has
travelled the ground before you, is to be given the best possibie start. And the
hundreds of valuable trade secrets, hints, tips and suggestions in the guide show
exactly how anyone of average intelligence can succeed immediately.

Every aspect, from securing the first television right through to rapid expansion of
sales, is covered with the detailed knowledge of experts to ensure certain
success. Indexed information on almost all makes of television is presented i

clear tabular form, describing performance, reliability. price and service. In
particular, the tips on expanding the business are very practical, and are almost
automatic when put into practice. Pages of unigue advice on advertising ensure
that maximum sales are secured, anmd sources of supply are described in detail - for
both televisions and new/used spa-es. Monochrome sets are also covered, as are
invisible” cabinet repairs. Plus FREE on-going advice and FREE regular up-
dating service.

You can start tomorrow — but yeu'll need our guide. The latest big illustrated

edition is out now, and costs just £4.95 — a small price to pay for financial
independence!

ORDER TODAY FROM:

CITY PUBLISHING, HAYWORTH ROAD, SANDIACRE, NOTTINGHAM NG10 5LL

To: City Publishing, Hayworth Road, Sandiacre, Nottingham NG10 5LL.
Please serd by return post “How to Deal Successfully in Used Colour Televisions
1 enclose cheque/p.o. for £4.95.




TV LINE OUTPUT TRANSFORMERS (Prices include VAT at 15%) Discount to Trade  Fostand Packing
(ALL NEW AND FULLY GUARANTEED} 85p
BUSH MURPHY | DECCA PYE GEC COLOUR TRANSFORMERS
123 yea3 MS112.00 2 & 2 DECCA CS$1730, 1733, 1830, 1835 £9.51
V124 It models t MS2000 59 68 BT455 ! ! ! "
e e o7o R VMe200] ol BTAS=DST DECCA 30 Series Bradford Chassis £9.51
V128 V153 MS2400 61 76 20000ST ... DECCA 80, 100 Series £9.51
i orn V159 Msze08 oo all models o GEC Dual STD Hybrid £11.59
TV138 or R M MS2420 81 93 2044 GEC Single STD Hybrid £11.59
V139 ¥ Price £8.50 83 94 2047... GEC Single STD Solid State £9.51
V141 U 84  95/4
Lrs V1913 = & ;'('m’“;’de"m ITT CVC1toCVC9 £9.51
INAEES DS &y 2104 or /1 i s 24y SIolsS
V161 20T 92 98 o g:“ ITT CVC 30, CvC 32 £9.51
va]gg V20155 ]g? }% Price £8.50 PYE/EKCO 725 Chassis £9.51
TV V201555 PHILIPS | 55 17on PYE/EKCO 731, 735,737,741 Chassis £9.51
V175 o oot o e 156 171 PYE/EKCO 713,715 Chassis £11.35
vize V2019 23TG176a éﬁisis 171/1 SOBEL:,- PHILIPS G8, G9 Chassis £9.51
V181 or § v2023 624T230a... | Tee 73 R PHILIPS 570 Chassis £11.35
TV183 or D V2310 all mgdelsw RV293B ST290 THORN 3000, 3500 EHT and SCAN £8.50
IS v2311c . . 7297 THORN 8000, 8000A, 8500, 8800 £10.02
s e letGi70s .. | 2o 100005 ... THORN 9000 £12.14
A o el I L I
Tk V2a1a0 Gia211a Price £8.50 TANDBERG CTV 2.2 AT2083/00° s
WKHID voares Sreih PYE/EKCO 69110697 P 'r?t d cuircuitt i
r r

e V24178 IR KB-ITT | THORN GROUP| pyg/EKCO 69110697 W;regTslglecm ype ?%3\6

V2419 1 a By Chassis: JHMV., : i
Tvie3s v G201230a e || NORDMENDE Solid State £9.51
V307 A774 gl;t;sng:O xgizi By Chaassis:

800, 850, 900, H

a1 Allcompists | G24T326 vea 800,850,900, | WINDINGS Post & Packing 40p

with valve base G24T329 Ve 950/1, 950/2. BUSH Colour Hybrid Quadripler type £6.25
Price £8.50 Price £10,00 vCs1 1400, 1500. 1500, RANK T20A, Z179 chassis £6.83

vC52 1580, 1590, 1591, PHILIPS G6 EHT Overwind £7.20
BUSH MURPHY INDESIT ggfgg 1612,1712 PHILIPS G6 Primary £6.00
A816 Chassis 20eG8 vC100/2 Or Quote model No. PYE 69110697 EHT Overwind® £3.07
'\r/\zl:(a)cz)s; '{/\4:21217 2AECE ar VG200 1600, 1690, 1691 PYE 69110 697 Primary Winding £4.60
holder LC300 Price £10.20 *Please state Printed Circuit version or Wired version.
Price £10.30 Price £9.61 Price £8.50 ;ﬁ;:na.os Korting, B & O, Grundig, Autovox, Zanussi in stock.
}'idman Mail Order Ltdd, Hamond Components (Midland) Ltd.,
236 Sandycombe Road, o semio 2300m. 416, Moseley Road, .
ichmon ' ul'l'ey- 1.30 pm to 4.30 pm. - a 2 pmto 5.30
Approx. 1 mile from Kew Bridge. SAT 10 am to 12 pm. Blrmmgham B12 9AX. RIS
Phone: 01-948 3702 Closed Wednesday afternoon Phone: 021-440 6144.
Contact your nearest depot for service by-return. Callers welcome. Please phone before calling.

The book you have been waiting for. The 1980 edition of

Guide to Broadcasting Stations
for only £2.95 (US$ 6.75)

This is the eighteenth edition of a publication which has sold over 270,000 copies.
Around the world some thousands of radio stations are sending signals. |f you're receiving,
this standard guide will tell you who's where. And of course LW and MW allocations of
November 1978 are incorporated.

The early pages contain useful information on radio receivers, aerials, propagation, signal
identification and reception reports.

The rest of the book gives lists of stations broadcasting in the long, medium, short and
VHF bands. It deals with them in frequency, geographical and alphabetical order
and will be a handy guide for radio amateurs and listeners alike.

Newnes Technical Books

Borough Green, Sevenoaks, Kent TN15 8PH

Butterworths has companies in Australia, Canada, New Zealand, South Africa and the USA, where local prices apply.
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Manufacturers Surplus
Components
FIT THE RIGHT PART

300 mixed } and § watt resistors £1.50
150 mixed 1 and 2 watt resistors £1.50
300 mixed Capacitors, improved

pack, most types £3.75
100 mixed Electrolytics £2.20
300 mixed Printed Circuit

mounting Components for

various TVs, resistors, caps etc. £1.50
300 printed circuit Resistors

1 to 4 watt £1.00
100 High Wattage TV resistors.
Wirewound etc. £2.75
100 mixed miniature Ceramic

and Plate Caps £1.50
100 mixed polystyrene

capacitors £2.20
25 mixed Pots and Presets £1.20
25 mixed TV Presets £1.00
20 assorted TV VDRs and
Thermistors £1.20
10 assorted TV Convergence

Pots £1.00
20 assorted TV knobs, includes

push button, chrome, control

types etc. Mostly Thornand ITT  £1.00
10 assorted Valve Bases,

BYA, ceramic, EHT, etc. £1.00
20 assorted Sync Diodes

blocks for various TVs £1.00
25 assorted Pulse Caps

high voltage £1.25
10 Spark Gaps £1.00
20 assorted Zener Diodes

1 watt and 400MW £1.50

100 Mixed Diodes, includes
2ener, power, bridge, varicap.
germanium, silicon etc. All fuil spec. £4.95

NEW
4.433 C.T.V. Crystals
Long Leads £1.00 gach
3 for £2.50

Why Buy Expensive Triplars!
Repair your old 5 and 3 sticks at
a Fraction of the Cost.

10 Repiacement Rectifier

Sticks (Thorn). £1.00

Special TV Bargain Parcels
Lots of useful parts including
damaged panels, tuners,
components etc.
Hardware Pack
Includes BA nuts and bolts,
nylon, posidrive, se!f-tapping
“P" clips, cable markers,
clamps, fuse holders etc.

10lb for £7.50

£1 perib.

THORN SURPLUS

3500 Series Scan Coils,
new and boxed, complete with
convergence yoke, purity
assembly, static controls,

leads and sockets £5.25
3500 Focus units with metrosil  £1.50
3500 625" line VHF Kit for

wired systems £9.50
4 Knobs black with chrome

caps to fit ITT, Thorn, GEC and

most small diam. shafts 60p per set
950 bottom panel complete

with i.f.’s switch etc. £3.00
950 line transformer {not

Jellypot} £2.50

Convergence Pots with
knobs. 5Q, 100, 20Q, 30Q.
8 of 1 type £1.00. 8 of each £3.50

SAVE THAT TUBE.

Fit our C.R.T. Isolating Trans-
former. Ideal for HTR./Cath.
Shorts. 200-220-240 inputs.
750-900 MA outputs with
thermal cutout. Made for
Thorn 4000 C.T.V. but works
0O.K. on other sets.

£2.00 each 3 for £5.00

ULTRASONIC TRANSDUCERS

Transmitter and receiver. 40 kHz 14 mm diam.

£4.25 pair

Finish

e —

Type 2 10mm long x 10 mmdiam. Chrome Finish
Both types fit standard 33mm square shafts as used on most

PUSHBUTTON KNOBS

Type 1 15mm long x 1 1mm diam. Brushed Aluminium

10for£1
10 for £1

music centres etc. 100for£7
1000 for £50

STANDARD STEREO
BD131 4forf1
LS BD132 4forf1
on 6 feet of 3 core lead 6 for £1 BF181 6forf1

SPECIAL SCOOP PURCHASE OF
MULLARD CAPACITORS
Spillages, Floor Sweepings, Cosmetic iImperfects etc.
Al mixed up. Factory clearance.
UNREPEATABLE OFFER

Polyester C280's (Liquorice Alisorts)
100 mixed £2. 1000 mixed £12
Miniature Electrolytics (Blue Type)
100 mixed £2. £1000 mixed £12

De Luxe Fibre Glass
Printed Circuit Etching kits
Includes 1560 sq. ins. copper
clad F/G. board. 1 Ib ferric
chloride 1 dalo etch resist pen.
Abrasive cleaner. Etch tray

plus instructions.

Special Price £4.95.

11b F.E. C1 To mil. spec. £1.25
§1b FE. C1, To mil. spec. £5.00
150 sq. in. Single sided boarcl‘:2

150 sq. in. Double sided board
£3.00

500 Watt
Dimmer Switch
Toroidal mains suppression,

fused with satin aluminium
knob, white.

ONLY
£3.45.

MISCELLANEOUS

Philips G8 Tube Base Panels

Complete, but PCB's cracked, ok for

spares. Focus, base, leads, plugs etc.
2for £1

Bush CTV 25 Quadrupler Remo typs

Q25B. equiv. to ITT. TU25 3QK. with

mounting brackets. £4.25 each.
3 for £10

GEC single standard, hybrid chassis.

convergence panel. Brand new,

complete with plugs and leads

Focus unit with lead,

for above chassis

ITT Featherfight Super. Side

Chassis. with controls, V. Cap

Tuning Panel, Regulator,

P/Button Switches, Bridge

Rec. etc., etc.

I.C. for above

£2.5¢
£1.50

£3.50
£1.00

SPECIAL OFFER
GEC transistor rotary tuners with
slow drive, AE Skt. and leads
2010 Series £1.50

KB VC3 VHF tuner with valves  £1.£0
KB VC3 trarsistor tuner "UHF" £1.5C
{TT VC200 rransistor tuner

{Philips type} £1.50
ITT CVC5 power panel. New
but five resistors never fitted £1.50

Pye mono mains droppers
with fusible link.

1470 + 2600 50p 3 for £1.00
690+1610 50p 3 for £1.00
[R20108 £1 each |
0.2" LED's
Red 10for £1

8for £1

Green or yellow
Portable TV EHT Sticks
“Siemans TV 18 KV". Fit
most portables 50p each 3 for £1.00
Pye 18” CT200 V. Cap P/B

Assembly with leads and £3.90
G.E.C. S/S Hybrid Focus
Assembly with lead £1.50

2 x Coax Sockets on plates sditable
for various Continental T.V.s 5Cp

SHOPKEEPERS LODOK
Philips ‘‘Antistatic
Discleaners’’ individually packed
RECORD CLEANERS 10 for
£2. 100 for £15. 1000 for £100.
R.R.P. over 50p. Sample 50p inc.
p.&p.

White Ceramic TV Resistors
200 16W, 180Q 11W, 13Q 11W.
10 of any one type £1.20
10 of each type £3.00
2.2k fusible, vertical mounting
Screen Feed resistors 9 watt

0-47Q) § watt emitter Sliof&1i00
resistors 40 for £1.00
10uF 400V modern Small

Type 8 for £1.00
4.7uF 63V 20for £1.00
1000 F 16V 10 for £1.00
Bias Caps

330uF 25v 10 for £1.00
470uF 25V 10 for £1.00

4,500.F 35V cans 80p each
R.B.M.100uF + 32uF + 32uF 300V
Avoid Lethal Shocks 50p each
Buy our specially designed

EHT Probe, removes high

voltage charges from tubes,

caps, etc. Heavily insulated

with lead and earth connector 60p each

B9A P.C. valve bases 20 for £1.00
EY87/DY87 EHT bases 10 for £1.00
C.T.V. Tube bases 5 for £1.00
20mm Antisurge Fuses. 630Ma

800MA, 1A, 1:25A, 1 6A, 12 for £1.00
2A.2.5A,3 15A 100 for £7.00

TH1 thermistors 6 for £1.00
TH3 thermistors 10 for £1.50
Aluminium Coax Plugs 8 for £1.00
Metal Coax Couplers 6 for £1.00
200V 1A Diodes 10D2

{equivalent to 1N4003) 20 for £1.00

Miniature **Terry’’ clips ideal
for screwdrivers and small

tools etc. 40 for £1.00
Low profile 16 pin quill

1.C. Sockets (to fit most

Q" series I.C.} 12 for £1.00

Sankyo 6V Cassette Motors
with pulley and seperate elec-
tronic speed control modute.

£2 sach

Rediffusion/Doric Mk 13 5 stick
Triplers can be modified for
other sets
Miniature Level/Batt. Meters
as fitted to many cassette
recorders 90p
Also:- Miniature Mains Transformers
4.5V-0-4-5V at 250Ma 90p each.
3 for £2.50
Miniature Reed Switches 20 for
£1.20. 100 for £4.

£1.00

1.3W. 12V, 13V, 18V,

ZENERS
400MW.4.3V,4.7,6-8,7-5,30V

DIACS ER100 6 for £1.00
STABILIZERS
TAAB50 4 for £1.00
GEN. PURPOSE DIODES
IN400OO 30 for £1.00 [IN4003/10D2 20 for £1.00
IN4002 25 for £1.00 IN4148 20 for £1.00

10 of one type 80p
10 of each type £3.00
10 of one type £1.00
10 of each type £2.50

TRANSISTOR PACKS

Our Transistor Packs are even better than before! 100 NEW AND
MARKED TRANSISTORS including BC238, MEQ412, BF274,
BC148, BC182L, BC338 and, or other similar types. A random
analysis of these packs yeilded between 98 and 106 transistors of
17 to 20 different types with an average total retail value of £14 —
£16. OUR PRICE ONLY £4.95
200 transistors as above but including BD131, 2N3055, AC128,
BFY50, BC154, BF394, BC184L, etc.

ONLY £9.95

BY476 (BY176) 18kV. 2.5Ma EHT REC

60p each 3 for £1.50

Send 40p P. & P. on all above items; send Cheque or P.O. with

order to:—

SENTINEL SUPPLY
DEPT.TV

149a Brockmill Rd., Deptford, London SE8

(Mail Order address only. Callers by appointment)
Trade enquiries for quantity welcome.

Surplus stocks purchased for cash.
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TELEVISION ELECTRONIC
DISTRIBUTION (SPARES) LTD.

412a Hanworth Road, Hounslow, Middlzsex
Telephone: 01-572 4668

PANEL
'REPAIR/EXCHANGE
SERVICE

TRADE ONLY

BERRYVISION 510 (set only).

EMO

THORN 3000/3500 Series,
8000/8500/8800/9000 Series.

GEC Solid State 2110 Series.

PHILIPS G8 G9

RBM A802/823 AV (Ultrasonic) BC6100.

DECCA Solid State 80 Series/Hybrid 30 Series 10.

GRUNDIG 5010/6010 GB 5011/6011 GB.

PYE 691, 697,713, 723, 731
SONY 1800UB
TRADE REPAIRS ON ALL SONY COLOUR T.V.’s
VERY COMPETITIVE PRICES.
3 MONTHS WARRANTY ON PANELS FROM
DATE OF OUR INVOICE.
DISCOUNT FOR BULK PANEL ORDERS.
CATALOGUE AVAILABLE ON REQUEST.

MAILORDER
PROTECTION SCHEME

INTRODUCTION

The Office of Fair Trading have agreed that the notice of the

Mail Order Protection Scheme to appear in periodicals carrying

mail order advertising should appear as follows:—

“MAILORDERADVERTISING

British Code of Advertising Practice

Advertisements in this publication are required to conform to

the British Code of Advertising Practice. In respect of mail order

advertisements where money is paid in advance, the code re-

quires advertisers to fulfill orders within 28 days, unless a

longer delivery period is stated. Where goods are returned un-

damaged within seven days, the purchaser’'s money must be

refunded. Please retain proof of postage/despatch, as this may

be needed.

Mail Order Protection Scheme

If you order goods from Mail Order advertisements in this

magazine and pay by post in advance of delivery, Television will

consider you for compensation if the Advertiser should become

insolvent or bankrupt, provided:

(1) You have not received the goods or had your money returned;
and

(2) You write to the Publisher of Television summarising the
situation not earlier than 28 days from the day you sentyour
order and not later than two months from that day.

Please do not wait until the last moment to inform us. When
you write, we will tell you how to make your claim and what
evidence of payment is required.

We guarantee to meet claims from readers made in accor-
dance with the above procedure as soon as possible after the
Advertiser has been declared bankrupt or insolvent.

This guarantee covers only advance payment sent in direct
response to an advertisement in this magazine not, for example,
payment made in response to catalogues etc., received as a
result of answering such advertisements. Classified adver-
tisements are excluded.”

|WELLVIEW TUBES LTD.
THE QUALITY REBUILDERS

Exchange Mono
our price + VAT 15% total price

CME 1601-1602 £9.30 £1.39 £10-69
A44/120WR £9.30 £1.39 £10-69
AS0/120WR £9-30 £1.39 £10-69
AWS59/23W £11.00 £1.65 £12-65
A61/120WR £11.00 £1.65 £12-65

NEW MONO TUBES
20" = £15.80inc. VAT 24" =£17.20inc. VAT

Exchange Colour

our price +VAT 15%total price

A44/270X-271X £2f-00 £4.05 £31.05
A47/342X-343X £27.00 £4.05 £31.05

A49/120X £27.00  £4.05  £31.05 i
AS1/110X £27.00  £4.05  £31.08
A55/14X £32.00  £4.80  £36.80
A56/120X £32.00  £4.80  £36.80
A63/120X £36.00  £5-40  £41.40
A66/120X £36.00  £5.40  £41.40
A67/120X £36.00  £5.40  £41.40
A67/200X £36.00  £5.40  £41.40

18 month full guarantee (Established ten

years).

Send cash or cheque together with

PHILIPS “TELETEXT"

COLOUR TV

SCOOP PURCHASE OF 22'' TELETEXT TV'S
WITH FULL REMOTE CONTROL

UNBEATABLE

DISCOUNT PRICE: £399-95

MODULAR G11 CHASSIS + 110° MULLARD 20AX TUBE
COMPLETE WITH CASTORED STAND

23 WILMSLOW ROAD,
CHEADLE, CHESHIRE
061-428-6367

(Established over 30 years)

old tube with your order.
Carriage=£4-50 including VAT

ALSO YOUR VALVE SUPPLIER
NEW AND BOXED
(inclusive of VAT)

DY802="74p ECC82=64p EF183=78p
EF184=64p PCC89=72p PCF802=98p
PCL82=78p PCL84=92p PCL805=97p
PFL200=£1.15 PCL86=97p PL504=£1.38
PL509=£2.82 PL519=£2.92 PY88=70p
PY800=70p PY500A=£1.52

Postage and Packing 10p per valve. All
orders over £10 Free of charge.

WELLVIEW TUBES LTD.,

Unit 7, KING ROAD,
CHARFLEET INDUSTRIAL ESTATE,

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

CREDIT AVAILABLE — TRADE ONLY

Almost any TV Component supplied by return “‘off the shelf”’ e.g. LOPTX —
EHT trays — droppers — OSC coils -- switches - cans — smoothers — I.C.’s, etc., etc.

YOU CAN BE 95% SURE WE CAN SUPPLY ANY
TVCOMPONENT BY RETURN
IF YOU NEED SPARES FAST - RING NOW!

AGCESS AND BARCLAYCARD ACCEPTED.

S.A.E. FOR FREE SERVICE CATALOGUE.

CANVEY ISLAND,
ESSEX
TELEPHONE CANVEY ISLAND 65372

(WTON) THE TELECENTRE, WORCESTER ST,
WOLVERHAMPTON (0902) 773121
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MARCH INTO SPRING.. ..

With Express Spares Service

Ex-Equipment Valves Ex-Equipment Spares

With Discount TV's

Tested Untested * Always available
0Y802/86/87 0 5 * Miscellaneous Scan Coils £1.50 - VAT
ECC82 £1p&p
598-8%5 " Tuners for colour and mono. £4.00
£Y86/87 VAT, £1.00 p&p
PC97 * Mono tubes and spares from £2.00
PCC85 Y.AT
PCF80
PCF802
PCL82
Thousands of untested S/S Colour TV's for E e s0s
dispasal from £10. PCLB6
All with tested tubes and guaranteed com-

plete

Buy with complete confidence from
Britain's most reliable source. PY800/81

Hundreds of working polished TV's A
demonstrated before purchase. 30FL1/2 - Discount of £3.00 on regunnable old glass

.. PL802 = 1o callers only
Visit our heated 10,000 square foot

* Many more available * For Express Mail Order, please add £4 00
warehouse and choose your sets in com- * Untested valves - minimum order of £4.00 267 CR-T-p&P

please
fort. * Orders under £2.00, olease add 10p per * KA A hkhhhhhihk*

] valve p&p: 20p per speaker p&p _ -
Hundreds of B/\N available. * Discount of 10% on orders over £20.00 Unf:setft:%o?\zzi:ms

Mixture of the following
PCLES PCL86 PCF802
All prices are plus V.A.T. at 15%. Then add postage indicated. * PL504  PYB0O
p P

Total 100 vaives £6.00 INCLUDING
* VAT and postage and packing

* k k ko k ok ok ko kR
WIMMTYV LTD. HIGH STREET, KINGS HEATH, BIRMINGHAM B14 7J2 TEL: 021-444 6464/2575

* Colour T.V. panels
* Speakers — All sizes 60p + V.AT

Please send $.A.E. for "By return’ quotation
of your specific spares requirement

Ex-Equipment Colour Tubes

All fully tested
19" {A49-120x) £15.00
20" (A51-120x} £20.00
22" {A56-120x) £16.00
25" (A63-120x) £10.00
26" (A66-120x} £18.00

_ngl\.l_n.-_n
OOV NOOoOXNERANOIEAL RN

—-=
NO @

QUALITY TV's ALWAYS N.G.T. COLOUR TUBES

AVAI LAB LE First Independent Rebuilder with

GOOD STOCKS OF MODERN COLOUR B.S.I. CERTIFICATION
QUANTITIES OR SINGLES {Certificate No. 004)

’ R .
e O I e D El e 12 month’s guarantee: 4 year option .
Tubes are processed using high temperature pumping
schedules giving high definition and long life. They are
then fitted with an implosion safety system approved

TE L ETR ADER S by the British Standards Institution.
N.G.T. ELECTRONICS LTD.,

ST. LEONARDS WAREHOUSE 120, SELHURST ROAD., LON
ST. LECNARDS ROAD, NEWTON ABBOT, DEVON Phone: 01-771 35320'\' S-E.28
Telephone: (0626) 60154 20 years experience in television tube rebuilding.

EXRENTALCOLOURTV's. THEBESTDEALINLONDON

OVER 2,000 in STOCK. MANY WORKING.
THORN BUSH DECCA PYE GEC PHILIPS KORTING GRUNDIG

Delivery arranged % Working sets available % Complete lorry loads available
* Excellent stocks of Mono % Export our speciality.

Low, Low prices for genuine trade buyers, call and see for yourself, we would like to meet you
or phone 01-997 8833/2298

Colin Butler TV Wholesale, Servier House, Horsenden Lane South, Perivale, Middx.
(New industrial estate behind Perivale underground station}
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SMALL ADS READERS.

The prepaid rate for classified advertisements is 21p per word § Whj/st prices of goods shown
(minimum 12 words), box number 60p extra. Semi-display | ;, c/assified advertisements are
setting £4.00 per single column centimetre (minimum 2-5 cms).
All cheques, postal orders etc., to be made payable to Television, s
and crossed “Lloyds Bank Ltd". Treasury notes should always be for p ress,’readers I a‘,jV'SEd Lo
sent registered post. Advertisements, together with remittance, check with th? advertiser to
should be sent to the Classified Advertismement Manager, check b_o_th prices and
Television, Room 2337, IPC Magazines Limited, King's Reach | availability of goods before
Tower, Stamford St., London, SE1 9LS. (Telephone 01-261 | ordering from non-current

correct at the time of closing

5846). issues of the magazine.
MAg‘d_IS_ DggfrzERS AND CAN CONDE‘ngERS T
ilips g ‘
ilips G8 2.2-6842 63
B e Ol S o PYE HYBRID SPARES!
Philips 210 30-125-2K85% ;:p
Philips GT23 6-124-84 p
Thorn 3500 5p
Thg:: 1500 350-20-148-1500-317¢2 ggp COMPARE THESE
Thorn 1400 P .
SETS & COMPONENTS U TRE PRICES:
R.BM.TV161 250 14-1561? ;gp
GEC 2010 8 15-17-70-63-188¢ P
LLOYD 2010 Covers 2013 2014 2017 & Sobell 1010 10A 13 & 1014 CDA panels ............................ £2.95
Bush TV165-166-171 175 176 178 72p ”
Murphy V1910-1913-1914-2014-2310-23 112312 2314 72p
ELECTRONICS B 1 g 201423 Frame T/B ......ccoovvreerrcnienen. £2.95
63 North Parade, Grantham, IV Condensers: 200 + 200 + 100 mfd 300V 75p each
; f ’ 150-100-100- 100~ 150M 325V £2.00 TUNET e, £2.95
" Lincolnshire 150-150-100M 300V £1.60
PL802/T Top Quality Solid State Valve @ 175M 400V 100- 100M 350V .7 H
RLBOZ/T Top y Soli v Al Can Cond O oroppers LESS tom. Push/B unit ........ccoevrerenrnnne. £2.95
Solid State C.D.A. Panel for "Pye’ 203/205 Tooomen O 0oIOemIOY Control panel ..............ccoo........ £2.95
series @ £19 each. $.S. C.D.A. Panel for Pye-Ekco-lnvicta Dynatron Chassis
I.F. Gain module for ‘Pye’ 713/731-series @ EHSE0EHOTSD Focus Rod ........ceveevrrennnn, £1.95
£9.50 each. Post Free, Cash with order, VAT paid. o
Motor speed control module for ‘Hoover Durham Supplies CRT base.......ccvvveeeeeine, £1.95
washing machines. Types 3234/5/43 D.C. @ 367 Kensington Street, Bradford 8, West Yorkshire
£9-50 each. IFpanel.......c..ooovieeviiieee, £4.50
VAT & P/P included LOOK!
QUANTITY DISCOUNTS THORN 3000/3500 & 9000 TRIPLERS Convergence .............ccocuee..... £4.95
High Quality Silicon Replacement Units
T3500 only £3.98 Inc. P.P. Add 59p V.AT. LOPT e, £4.95
COLOUR PANEL EXCHANGE SERVICE T9000 only £4.95 inc. P.P. Add 74p V.A.T.
Quotes for 50+ 1 Yoar Guarantee Decoder........ccovvevvieeeninineens £5.95
BRC 3000 - 3500 8000 — 8500 WIiNG ELECTRONI
Philips G8 and GEC 2110 series. 13, Middle Road, H.rrowol-llll, ssﬁ‘
Free deli in Lond Exch. Panels, Large TURN YOUR SURPLUS capacitors, transistors, . . .
stock of BRC 3500 series spares. New and S/H BRC | | etc.. into cash, Contact Coles.Harding & Co. 103 | | All tested and working. Prices include
Panels for sale. Immediate exchange on repairable panels. South Brink, Wisbech, Cambs. 0945 4188. Immedi- Postage an d V AT
ate settlement.
Catalogue available on request.
KAY JAY TV SERVICE EGG INSULATORS
34. Clauson Avenue, Northot. Phone 864 0350. SOUTH WEST AERIAL SYSTEMS con supply ol seral c ASTLE G ATE Tv
and associated eguipment from an :j) insulator (13" white
Zorcelam) to a giav.n Zl-sle:’r'mm 27 a;’%?saeam.gmenr:‘ad. [}
DXTV. PHILIPS selectivity modules, tested less Pl 9 dera s 9
cans 95p post. paid. Gain modules 95p post paid, | | oesues eanas, o B2, 1152 s Fom, U1 64 Castlegate,
Other DXTV items supplied. H. COCKS, Bre | | Hamey sed Devid Martionds mnosers eorsoy sor Grantham, Lincs.
Cottage, Staplecross, Robertsbridge, E. Sussex. ‘.'m"'gn e ‘2::5“‘25:"“’""“,;";‘:“"‘0’0;&"’2':;:’;(‘.&
Tel: 058083-317. catalogue or SAE with all queries please.

Rapresentative examples:-
GQPA27 Ground plane antenna covers 27-54 MHz  £21.30

VORTA DX4/4 UHF Wideband Aerial, Chs. 21-88 {style of
Southern Vaive Co., Colour Kingi £15.78 SPARES. PANELS
2nd Floor, 8 Potters Road, New Bamet, Herts. WOIES72; oosl&‘oingg%r \'Gn/ :ﬂghl E‘ailngn‘pliﬁerl, ideal Dx- v ’
Tel: 01-440 8841 for current prices & availability, all popular ing, gain {40- z) with inbuilt mains power I
valves stoc’i’(ed. NO cALLERg, SAE Lists. Cu‘r! wi(medor. 'sl"?fguo 3 — n e L = AND MANUALS
| N .30-2p.m.| uperverter onverter o
Same Day Posta _Dfioﬂﬂ! {Lunch 12.30-2p.m.) STOLLE 20§0 Amoman’:cﬂola(or and control box (uses 3 PH I LI PS o G R U N D I G
‘l{‘.ltv“' ;’:M:.'Aanull e:c t'ivv LEéDII‘J‘G-MAhb:EFLS(.)EBAE% SNAg core cable) £42.00
il CanoneriarcurrentipricestiCountarion b ALL PRICES INCLUDE VAT, POST & PACKING
COD. Speedy Despatch assured. No order under £1. ‘
Pty Bearman, 8 Pottar Noad, New Bamet, Hers SOUTH WEST AERIAL SYSTEMS TELEVIEW 01-994 6537
ol: 1 Recordt achine). B d; , Shaft orset.
Please phone for opening hn:uu, T;l. {0747) 4370 v 1 94, Acton La ne, London W.4.

TELESCREEN WHOLESALE LTD
TV TUBE REBUILDING BRISTOL AND NORTHERN IRELAND

Faircrest Engineering Ltd., manufacture a comprehensive

range of equipment for processing all types of picture tubes, Due to a New Policy in purchasing we are able to
colour and mono. Standard or custom built units for estab- OFFER most makes of Colour & Mono at Lower
lished or new businesses. We export world-wide and have an Pri th bef

excellent spares service backed by a strong technical team. rices than €ver betore. ) ] '

Full training courses are individually tailored to customers We can supply any quantlty, nOthmg too blg or
requirements. too small. Trade only.

For full details of our service contact Neil Jupp BRISTOL NORTHERN IRELAND

Unit 3 Whitby Road, Bellanaleck
FAIRCREST ENGINEERING LTD. Brislington, Co’ Fermanagh,
Willis Road, Croydon CRO 2XX Bristol. Northern Ireland.
Tel: 01-689 8741 01-684 1422/3 Phone 0272 712569  Phone Florencecourt 388
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COMPANIES.

SUFFOLK TUBES
LIMITED

214 Purley Way, Croydon, Surrey.
Tel: 01-686 7951/2/3/4

SUPPLIERS OF MONO AND COLOUR TUBES TO MAJOR RENTAL

ALL COLOUR TUBES HOT PUMPED AT 385c AND REBANDED TO
BRITISH STANDARD. 415 1972 CLAUSE 18-2.

19" and 22" TUBES APPROVED. OTHER TYPES PENDING.
BRITAINS LARGEST INDEPENDENT REBUILDER FOR 21 YEARS.

T.V.PATTERN GENERATOR
FEATURES:

CROSSHATCH
VERTICALBARS
HORIZONTALBARS
DOT'S

WHITE RASTER
BATTERY POWERED
POCKETSIZED
BUILT READY FOR USE

£17.45inclusive

C.L.JERVIS

15 Mercer Grove, Wolverhampton WV11 3AN

STS For Good Quality Colour and Mono T.V.’s Ex-

Rental, Part Exchanges., Re-possessions, etc.
COLOUR T.V.’s from £11 inc. V.AT.
MONO T.V.’s from £3-30 inc. V.A.T.
Why not Call or Phone now to Londons Established Wholesaler
SOUTHERN TRADE SERVICES,
21 Colindale Avenue,
London NW9.
Tel: 01-200 7337,

VALVE LIST

ALL VALVES FULLY TESTED

Five valves or over postage paid
Under five valves postage 6p each

DY86/87  1Sp  PC900 8p  PCLBS/805  20p
EB9I 12p  PCC84 s PLI6 20p
ECC82 10p  PCC PL504 25p
ECL80 8p  PCC8Y 8p  PY32/33 1%
EF80 sp  PCC189 8p  PYB1/800 1%
EF85 8p  PCC80S 15p  PYS0I 20p
EF183 10p  PCF80 s UISI 15p
EF 184 10p PCF86 15p  6F23 15p
EH 13p  PCF80S 0p  6/30L2 135p
EY86/87  13p PCL82 15p  30FS 10p
PC86 15p  PCL8) 15p  30FLI 20p
PC88 30PL14 15p

15}3 PCL84 ISX
AND MANY MORE AVAILABLE

S. W. ELECTRONICS

114 Burnley Road, Rawtenstall, Rossendale, Lancs.

TELEVISION VALVES from the Old Types up to
the Latest Colour. Send S.A.E. for full lists to: C.H.S.
Components Ltd., Prospect House, Barmby Road,
Pocklington, York. YO4 2DP.

HURNGATE LTD.

SERVICED AND WORKING
PHILIPS G8
SOLID STATE G.E.C.
THORN 3000/3500
GRUNDIG, DECCA ETC.
CONTACT:

UNIT 4 JORROCK YARD
WESTERLEIGH, YATE
BRISTOL

Tel: CHIPPING SODBURY
316056

COLOUR TUBES

Rebuilt with new electron gun, to British Standard.
High temperature pumping.
Here is what you pay. VAT

17-18-19 inch.... 4.35
20 inch 4.50
22 inch 4.65
25 inch 5.10
26 inch 5.25

Guarantee 2 years.
Exchange basis.
Carriage charged
at cost.

TELESTAR TUBES

575c Moseley Road, Birmingh B129BS.
Tel: 021-4405712.

PLENTY OF NEW and used spares for T.V.
enthusiasts. Tenrec Ltd., 502 Bearwood Road,
Warley, Birmingham.

VALVE BARGAINS

ANY 1-20p, 5-80p, 10—£1.25, 50-£5.50

ECC82, ECH34, EH90, PFL200, EF80, EF183,
EF184, PCF80, PCF802, PCL82, PCL84,
PCL85/805, PY81, PY800, PY88, PL36, PL504,
6F28, 30PL 14,

COLOUR VALVES 65p EACH
PY500/A, PL508, PL509, PL519.
Postage & Packing 30p, no VAT

VELCO ELECTRONICS

9 Mandeville Terrace, Hawkshaw, Via Bury, Lancs.

SPARES. PYE 99. CTV scan coils £5.50, 250 diodes
95p. List SAE. Sole, 37 Stanley Street, Ormskirk,
Lancs. L39 2DH.

P.V.TUBES

NEW MONO TUBES REBUILT COLOUR TUBES
2 qear warranty 2 year waranty
MULLARD A31/510 12" £17  Glass for Glass exchange ex-stock
Replaces A31/120 17718" 18" 20" £28
A31/410 22" £30

MULLARD A34/510 14" £18.50 25" 26" f£34 26 110° f36
VEGA A50/120WR 20"  £12.00 CARRIAGE COSTS PER TUBE
VEGA AG1/120WR 24"  £13.50 Al Mono £3 50 inctuding 15% VAT
Colour £4 50
Al tube prices subject to 15% VAT
MULLAR® COLOUREX TUBES—ALL SIZES IN STOCK—SAE for pnces

NEW VALVES

Valve prices include 15% VAT Trpe e
Type i*rica | Type Prics | Type Prics | PLG1A 58p
30FL2  £1.39 [EF183  77p | Peces  £1.04 | PLB4 31p
0vg02  81p | €F184  77p | PCCBI  B2p |PLY5  £105
DYBE/7  7ip | EH3O 86p | PCCIBY  82p | PLGO4  £1.36
ECCB1  Bep [ EL34  £1.87 | PCCBO5  57p |PL08  £1.72

ECC82 70p | ELBY £1.04 | PCFBO 8)p | PL509  £2.66

ECC83 B4p | ELB4 B4p | PCFB6  £1.95 | PL519  £3.20
£CC84 76p | EL90 78p | PCF200 £1.83 | PLB02  £2.00
ECC85 B8p | EL503  £2.65 | PCFBO0 £1.15 | PY33 A4p
ECC88 93p | EYBE/7 69p | PCFBO! £1.15 | PYB) 70p
ECF80 82p | EY500A £1.563 | PCFBO2 PYa3 T0p

8,
ECF82 B2p | E280/1 §6p | PCFBO5 [I.lg PY88 B3p
ECHEB1 Ms GY501  £1.43 | PCF806 9p | PY500A £1.83
ECHB4  £1.02 | 6234 £1.79 | PCFB0B  £1.87 | PYBOO/t  70p
ECLBO 76p | KT6E £369 | PCH200 £1.23 | UCF8O0 81p

ECL82 78p | PC8S 93p | PCLB2 75p | UCHBT 78p
ECLBE 90p | PCEB 93p | PCLB4 B3p | UCL82 91

ECFB6 PCS2 §3p | PCLB5/805 87p (UCLB3  £1.0

EF80 52p | PC97 B3p | PCLBE llg uLs4 £1.08
EF85 63p | PCSO0 90p | PD500  £3.38 [U26 90p
EFg6 76p | PCCB4 45p | PFL200 £1.30 (U18) 48p
EF8S 78p | PCCBS 82p | PL3B 88p | 6F23 880

ALL VALVES ARE NEW — BOXED — AND GUARANTEED
P&P CHARGES 18p for 1 valve — Bp for each additional valve — 2p extra for
large valves — Post tree orders over £20.
L.T.T. RECTIFIER TRAYS

Prices include 15% VAT P&P 35p per parce!

THORN 840 £3.30 GEC 2110 atter Jan ‘77 £8.98
THORN 1500/1580 £2.87 GEC1028
THORN 1100 5 stick £1.30 2028 1040 £5.72
THORN 1500 £3.47  ITT/KB CVC5/7/8/9 £6.08
THORN 3400/3500 £6.98 ITT/XB CVC20/25/30 £6.98
THORN 1400 £3.81  KORTING {sumifar to Siemens TVK1)
THORN 8100 £2.67 £6.98
THORN 8500/8800 £5.53  PHILIPS 3113 550/1/3 £6.08
THORN 8000 £7.25 PHILIPS GB £6.98
DECCA CTU 19/25 £5.07 PHILIPS G £6.28
QECCA C51730/3 PYE 631/3 £5.07

Ci1830/5 £3.17  PYET131/25 £1.10
QECCA 110 Bradtord RANK BM A823/2179 £6.34

213 £6.22 RANK BM A823AN £6.93
OECCA 39 £6.08  REDIFUSION Mk 1 £6.34
QECCA 80 £6.59 BRC 2000 £7.97
DECCA 130 £8.34 GRUNDIG 6010/1 5010/1 €719
GEC 211 ) before Jan. 77 £7.25 "UNWERSAL TRIPLER" £5.68

TRAQE COUNTER OPEN MON-FAI 9am-5pm SAT MORN 8.30am-12 noon
P v TUB Es 38A WATER STREET, ACCRINGTON,
tT LANCASHIRE BB5 8PX Tel: (0254) 38521

PYE 691/7 panels, good condition, working, Decoder
£15; LF. £12; CDA (hybrid) £11. 01 904 6002.

QUALITY
REBUILT
TUBES

HIGH TEMPERATURE PUMPING

COLOUR (2 year Guarantee) from £34
MONO (Including thin necks} from £12.50

4 year Optional Guarantee
Agents in Harrow, West London, Croydon,
Anglia.
Send or phone for full list and terms.

WELTECH PICTURE TUBES
Unit 3-10 Wembley Commercial Centre,
East Lane, Wembley, Middx.
01-908-1816

LE Dc LEADS THE WAY IN REPLACEMENT
0 PANELS & MODULES

NEW!II A F.C. Module for Philips G8 Series £5.70 + V.A.T.

NEW!!! Detector Module for Philips 570 &
Pye 713-731-735 etc. £8.95 + V.A.T.

Other highly successful and popular LEDCo products are:

1. L.F. Filter/Gain modute for Philips 570 & Pye 713-731-735 series.

2. Solid State C.D.A. Panel for Pye Hybrid receiver.

3. Replacement for Mullard LP1162 Audio module.
LEDCo products are used by most major companies. Get them from your usua!l
stockist but make sure they are genuine LEDCo. In case of difficulty contact us.

LEDCo 189a Livingstone Road, Thornton Heath, Surrey CR4 8JZ.
Tel: 01-653 7575
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BUSH CTVS
FOR SALE

Over 1000 Colour and Mono TVs for disposal
Many working % All complete
Good cabinets % All screen sizes
Large or small quantities sold.
Regular supplies available.
Deliveries arranged if necessary.

Also many other makes in stock.

TV WHOLESALE
SUPPLIES LTD.

NEW BACK ISSUES of ‘Television’ available 80p
each post free. Open P.O/Cheque returned if not in

55885.

£10. Buyer Collects. Harris. 01-855 8892.

stock — BELL'S TELEVISION SERVICES, 190
Kings Road, Harrogate, N. Yorkshire. Tel: {0423)

PROFESSIONAL VIDICON TV system £60.
Philips Transistorised TV pulse generator E8250 £25.
Colour CRT A 49-11X £7. Crosshatch and bar
generator £7. Mains stabilisation transformer 2A.

35 Shipton Road, Stratford-on-Avon.
Tel: 0789-4424.
Open 9.30 till 7.00 6 days a week.

Tel: 024 874 2101.

LARGE QUANTITY of TCE. modules for the
following Chassis 3000, 3500, 8500. 8800, 900C. Also
3500 test jig. Pritchard Bronallt, Benllech, Anglesey.

“TELEVISION” Colour Receiver 26" Perfect work-
ing order. complete in cabinet. £300 o.n.0. 01-446
0120 after 6 p.m.

FULLY COMPLETED Manor Teletext unit fitted
Texas Module ~ Working £165.0752-52293.

VIDEO N 1700 Working breaking for spares any part
or assembly ITTCV32 working complete Chassis
Teletext full remote £395. SAE details. 191
Chamberlayne Road. Eastleigh.

RADIO TV Servicing 1959-64, 1964-78 £40. Televi-
sion Magazine 1972 — present £10. Phone 1.O.W.
(0983) 852486.

COLOUR TV’s Working to the Trade. Most makes
e.g. Bush 194 £50. Thorn 3500 £55. S. London. O1-
771 2361.

SERVICE SHEETS. SERVICE MANUALS
PRACTICAL AND TECHNICAL BOOKS

COVERING COLOUR & MONO TELEVISIONS, RADIOS,
RECORD PLAYERS, TAPE RECORDERS, ETC.

SERVICE SHEETS £1.00 PLUS SAE. SERVICE MANUALS ON REQUEST.
BOOKS COLOURTV MANUALS

PRICES INCLUDE POSTAGE U.K. ONLY
TVT '79 TRANSISTOR EQUIVALENT & DATA BOOK. (A TO Z). 272 Pages .........
TVT '79 TRANSISTOR EQUIVALENT & DATA BOOK. (2N. 2S. ETC.). 392 Pages.
NEWNES COLOUR TELEVISION SERVICINGMANUAL by G.J. King. Vol. |
NEWNES COLOUR TELEVISION SERVICING MANUAL by G.J. King. Vol.2 ..
NEWNESCOLOUR TELEVISION SERVICING MANUAL by G.J. King. Vol. 3 ..
COLOUR TELEVISION SERVICING by G.J. King. 2nd Edition..
COLOUR TELEVISION THEORY by G. H. Hutson
LONG DISTANCE TV RECEPTION FOR THE ENTHUSIAST by R. Burmey
COLOURTV WITH REFERENCE TO THE PALSYSTEM by G. N. Parchett ........... .
YIDEOTAPE RECORDING: THEORY AND PRACTICE by J. F. Robinson 2nd Edmon
TELEVISION SERVICING HANDBOOK by G.J. King. 3rd Edition
BEGINNERS' GUIDE TO TELEVISION by G.J. King. 5th Edition

.£3.35

BEGINNERS'GUIDETO COLOUR TELEVISION by G.J. King. 2nd Edition ................ £3.45
CATHODE-RAY OSCILLOSCOPE ANDITS USES by G. N. Patchett..............c.cue.... £4.40
TELETEXT AND VIEWDATA by S.A.Money £6.00
TOWERS’ INTERNATIONAL TRANSISTOR SELECTOR. 2nd Update....................... £10.35

WE STOCK NEW AND SECONDHAND EDITIONS OF “RADIO AND TELEVISION SERVICING” BOOKS.
FROM 1971-72 EDITION UP TO DATE. PRICES ON REQUEST.

BACK ISSUES OF FOLLOWING MAGAZINES AVAILABLE. CURRENT PRICE PLUS 25p POSTAGE PER COPY.
P. WIRELESS, P. ELECTRONICS, E. ELECTRONICS, TELEVISION, ELECTRONICS TODAY, ELEKTOR

BELL'S TELEVISION SERVICES
190, KINGS ROAD, HARROGATE, N. YORKSHIRE. TEL. HARROGATE (STD 0423) 55885
OPEN TO CALLERS DAILY 9.00 a.m. TO 5.00 p.m. (HALF DAY WEDNESDAY) PLEASE INCLUDE AN S.A.E. WITH ENQUIRIES

ALBA, BRC, BUSH, DECCA, GEC,
DEFIANT, MARCONI, EKCO, PYE,
FERGUSON,
NATIONAL, HITACHI,
ITT/KB, RGD, GRUNDIG, SOBELL,
STELLA,
PHILIPS, HMV, ULTRA & OTHERS.

CIRCUIT DIAGRAM MANUALS

We supply circuit diagrams for televisions in Giant Binders,
covering most British ‘Single’ and ‘Dual Standard’ models, con-
sisting of 2 volumes on colour and 1 on black & white. Price
£12-50 each plus £2 post or all 3 for £37.50 post free.

COVERING FOLLOWING MAKES
PLEASE SEND S.A.E. FOR QUOTATION

DYNATRON,
INVICTA,

SONY, MURPHY,

G T THE TECHNICAL INFORMATION SERVICE
= s 76 CHURCH STREET, LARKHALL, LANARKS ML9 1HE.

Over 200 different colour T.V. service manuals in stock.
1000’s of other manuals in stock for immediate delivery.
Any single service sheet £1 + large SAE. FREE £4 WORTH OFF VOUCHERS
S.A.E. for free newsletter + bargain offer, e.g. Ser- send very large s.a.e. and £2 for our
vice sheets from under 40p, etc. + guotations for any 2 GIANT SERVICE SHEETS &
service sheets/manuals etc. + free price lists. MANUALS CATALOGUES
NEW COLOUR TV REPAIR MANUAL £5.50 post free.
Foreign 2 Skantics, Mitsubishis, Hitachis & Luxor
Both Foreign Colour TV Repair Manuals only £9.80 pair
McCourt TV Repalr Manuals — All 6 for £29 post free.

LARGE SUPPLIERS OF SERVICE SHEETS AND COLOUR MANUALS |

TV Monos, Radios, Tuners, Tape Recorders, Record Players, Transistors, Stereograms, all at 75p each +~ SA.E, |
except Colour TVs from £1 and Car Radios £1.25. i

State it Circuit will do, if sheets are not in stock. All TV Sheets are full length 24 x 12, not in Bits & Pieces. All other Dato full lengths
Free Fault Finding Chart or TV Catalogue with order. Crossed PO's Returned if Sheets Not in Stock !

C. CARANNA, 71 BEAUFORT PARK, LONDON NW11 6BX. 01-458 4882. maiL ORDER
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SERVICE SHEETS, Radio, TV, etc., 10,000 models.
Catalogue 24p plus SAE with orders-enquiries.
Telray, 154 Brook Street, Preston, PR1 THP.

SERVICE SHEETS from 50p and S.A.E. Catalogue
25p and S.A.E. Hamilton Radio, 47 Bohemia Road,
St. Leonards. Sussex.

WANTED
WANTED RADIO and TELEVISION servicing
Books from 1970 to present day. J. G. Bennett,

“Malaga™ Hollacombe Brake, Wembury, Plymouth.
(Plymouth 862262).

NEW VALVES and CRT's required, PCL80S,
PL504, PL509, PY500A etc. Cash waiting. Bearman,
6/8 Potters Road, New Barnet,
01 449 1934/5.

y

Herts. Tel:

COLLECTOR wishes to buy Pre-War and early
Post-War Televisions. Any size. any conditions. Box
152.
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TELEVISION &
VIDEO SYSTEMS
SERVICING

18 MONTHS full-time Diploma
course to include a high percent-
age of practical work.

@ ELECTRONIC PRINCIPLES
® MONO & COLOUR TELEVISION
® CLOSED CIRCUIT TELEVISION

@ VIDEO CASSETTE RECORDING

® DIGITAL TECHNIQUES &
TELETEXT

® COMPUTERS &
MICROPROCESSORS

Shortened courses for applicants with
suitable electronics background.

Next session starts April 21 st.
(Also available 2% year course in Marine

Electronics & Radar for employment as
ships Radio Officer.)

Prospectus from:

LONDON ELECTRONICS
COLLEGE

Dept: TT4, 20 Penywern Road,

London SW5 9SU. Tel: 01-373 8721.

MISCELLANEOUS

VIDEORECORDER SERVICE and Technical
consultancy — B & B Electronics, Newark 76895. Call
Steve Beeching.

BETTER JOB!
BETTER PAY!

GET QUALIFIED WITH ICS IN:
COLOUR&MONO TVSERVICING
COLOUR&MONO TV ENGINEERING
COLOUR&MONO TV MAINTENANCE
PLUS: Telecommunications, radio, elec
tronics, electrical engineering, technical
communications, radio communications,
etc., etc.,
NEW: Self-build radio courses with free
kits
Train in your own home, in your own
time with ICS, the world’'s most experi-
enced home study college.
RETURN THIS COUPON TODAY
FOR FREE BROCHURE!

Il B Bh BN B B .

Int. Correspondence Schools
T284 Intertext House, Stewarts Rd.
London SW8 4JJ. Tel: 01-622 8911 l

NAME oot

EDUCATIONAL BOOKS & PUBLICATIONS

FULL REPAIR data any named T.V. £5.50. with cir-
cuits. layouts, etc. £7. (AUST) 76 Church Street,
Larkhall, Lanarks ML9 1HE.

T.V. REPAIR
TOOL KITS

Impress your customers, smart zip up case,
removable tool pallet, all in black vinyl, top quali-
ty tools, pencil bit iron, Radio side cutters and
pliers, small & large screw drivars, one
crosspoint, B.A, nut spinners.
Price £26.68 P. P. & VAT in price.
Other kits on the way.
Money refund i dissatisfied.

KITRONICS

7 The Meadows, Berwick-upon-Tweed.

COLOURT.V.
SPARES

Maost parts for Decca’s stocked

LOPT

DECCA 10/30 £10.80
80/100 £10.20
Mono £12.00

PHILIPS G8 £12.90

BUSH A774 £15.00

TUNER CONTROL UNITS

DECCA

4 Button £7.90

6 Button £8.90

7 Key £14.50

Exchange 2230 Tuner Unit £10 (5
Butt— New for old)

Ex-equip panels
for 3000 and BRADFORD
See our NEW Catalogue
for details.

Hundreds cf correct spares listed.
Send stamp for free copy.
New 1590 or 1591 speakers £4.90
Prices include 15% VAT

Package/Posting 40p per order but Transformers
and Panels £1.

BOTTOMLEY'S TELEVISION
11 Leeds Road, Hipperholme,

HALIFAX (0422) 202979
Callers Phone first. Exit 26 M62

RIGONDA AGENTS. For all spares and repairs.
Fast despatch trade service available. 01-476 1928.
Star Radio, 272 Barking Road, London, E13.

BURGLAR ALARM EQUIPMENT. Latest
Discount catalogue out now. Phone C.W.AS. Alarm.
0274 682674.

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Television for ............coieeee.

insertions. | enclose Cheque/P.O.forf ........................

(Chegues and Postal Orders should be crossed Lloyds Bank Ltd and made payable to Television)

Company registered in England. Registered No. 53626. Registered Office: King's Reach Tower, Stamford Street, Londan SE19LS.

Rate

Send to: Classified Advartisement Mar.ager,
TELEVISION

GMG, Classified Advertissment Dept., Rm, 2337,
King’'s Reach Tower, Stamford Street,

London SET SLS.

21p per word, minimur 12 word , Box No. 60p extra.

Telophone 01-261 5848.
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TELEVISION TUBE
SHOP

NEW TUBES AT CUT PRICES

EUROPEAN TYPE Nos.
Price£ VAT £
15%
A28-14W.......cccvvnmnnne. 18.95 2.84
A31-19W/20W .......... 19.95 2.99
A31-120W/300W...... 17.95 2.69
A31-410W/510W...... 17.95 2.69

A34-100W.................. 18.50 2.77
A38-160W.... .. 17.50 2.63
A44-120W.... .. 18.75 2.81
A50-120W.... 17.95 2.69
A59-23W...... 18.95 2.84
A61-120W.................. 18.95 2.84
U.S.A./JAP. TYPE Nos.
9AGP4 ... 19.50 2.92

ELECTRONIC

MAILORDER LTD.

VALVE BARGAINS
Any 5-80p, 10-£1.50, 50-£6.00 Your
choice from the list below,
ECC82, EF80, EF183, EF184, EH90, PCF80,
PCF802, PCL82, PCL84, PCL85, PCL80S,
PL504, PY81/800, PY88, 30PL14, 6F28,
PFL200.
Colour Valves — PL508, PL509, PL519,
PYS500/A. All tested, 65p each.
Aerial Splitters: — 2 way, 75 OHMS, Inside
Type, £2.50

AERIAL BOOSTERS

Aerial boosters can produce remarkable
improvements on the picture and sound, in
fringe or difficult areas.

B11 — For the stereo and standard VHF/FM
radio.

B12 - For the older VHF television — Please

MOST TYPES

CARRIAGE
Mono £3.00 Colour £4.00
Mainland only. Overseas Rates on
- Application.

TELEVISION TUBE SHOP LTD.
52 BATTERSEA BRIDGE RD,,
LONDON, SW11.

Tel. 228 6859/223 5088

2.62 state channel numbers.
4.28 B45 — For Mono or colour this covers the
3.60 complete UHF Television band.
2.69 All boosters are complete with Co-ax plugs &
2.84 sockets. Next to the set fitting.
4.12 Price £6.70 each. _
3.45
J10EUBM.........c.ccn.... 19.95 2.99 SIGNALINJECTOR
310EYB4...... .. 18.75 2.81 , e s s
310FDB4..rossrii 19.95 2.9 il il Gl G e e B
J10FXBA4......coomeeenne. 17.50 2,62
3 OB A 2350 332 e e Ao e T (B P
340AB4 19.50 2.92 62 BRIDGE STREET, n;(\:gnsammm,
BURY, LA .
gzgﬁtﬁ}éﬁ;{ """"" %igg ;gg TEL: RAMS (070 682) 3036.
340AHBA4................... 24.50 3.68
Some Rebuilt Japanese
& European Types BIRMINGHAM AND DISTRICT
Available at DEALERS/ENGINEERS
£14.00 + VAT £1.75 "
COLOUR TUBES FL‘ s
(New & Colourex) w
12VARP22................. 62.50 9.37 "
330AB22 ..., . 10.12
470FUB23B : 14.63 HIGHVACUUM
Ad44-271X e, d 9.75 QUALITY
A47-342X ... 10.42 REBUILTTELEVISION
VSTt a 190.02 PICTURETUBES
R s8s COMPETITIVE PRICES
A56-120X ... 8.77
A63-120X .... ; 10.42 CONTRACTTERMS
A66-120X ... d 9.75 AVAILABLE
A66-140X/410X ....... 70.50 10.57
A67-120X ....ovvenee. 65.00 9.75 2 YEAR GUARANTEE
A67-140X/200X ....... 69.50 10.42
A67-150X ... 75.00 11.25 E.G.
17718719 £29.50 + VAT £4.43
ALL TUBES TESTED BEFORE 20” £32.50 + VAT £4.86
DESPATCH & GUARANTEED 22” £34.00 + VAT £5.10
FOR 12 MONTHS! 4 YEAR 25” £37.00 + VAT £5.55
GUARANTEES AVAILABLE ON 26” £40.00 + VAT £6.00

PIL Tubes our speciality.
All Prices For Tubes available on
a Sound “Glass for Glass” basis
otherwise £20 surcharge

C.W.0.Carr./Ins. £6.50
“0ld Glass Purchased”

TUBESURELTD.
Unit 111, Middlemore Industrial Estate,
Middlemore Road, Smethwick,
West Midlands.

Telephone: 021-558 7777,
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DISPLAY
ELECTRONICS

REGUNNED

COLOUR TUBES

2 YEAR GUARANTEE
UP 10 19" e £29.50
20" oo £31.50
22" e £33.50
25" oo £35.50
26" e £37.50

The above prices are for standard
38mm Delta Gun Types. Prices on
application for P.l.L. Tubes etc. Some
types available without pre-supply of
glass at extra cost.

Carriage/Packing £5 up to 75 miles
from works. £6.50 over. Please add
15% VAT

REGUNNED
MONO TUBES
2 YEAR GUARANTEE
207 e e £11.00
28 s £13.00

Carriage/Packing £4.00 up to 75
miles from works. £5.00 over. Please
add 15% VAT.

CALLERS WELCOME

Late night Thursdays until 8pm
Saturdays until midday.

N.B. Customers intending to collect
orders are requested to telephone in
advance:— even popular types may
be out of stock for short periods.

V.D.U/RADAR TUBES

We have supplied British and Foreign
Airlines with rebuilt V.D.U. Tubes for
several years and also have Radar
Display Tubes operating on British
Airfields.

Home and export enquiries for Radar
Display Tubes manufactured from
new {(with phosphors to specification)
are invited.

WATERLOO ROAD,
UXBRIDGE,
MIDDLESEX

Telephone: Uxbridge 55800
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4700/40V 30p 33/350V 6p
e LRI CE 1000/50V 10p 2000+ 2000/35V 30p
220/63V 8p .01/1000V 8p
2.7/63V 220/10V 4700/ 10V 1500/40V 8p .047/1000V 8p
4.7/63V 220/16V 1/250V 470/63V 8p .47/1000V 30p
10/250V 470/25v 10/40V 106/350V 20p 1/800V 8p
22/40V 680/40V 330/63V 100/450V 40p .1/400V Sp
160/25V 680/25V 47/160V 220/450V 40p 0047/1.500V 8p
1/63V 33/100V  8/300V 470/40V 8p 2N2/1,500V 8p
100/100V 33/63V 47/250V 8/350V 6p IN8/1.500V 8p
.2/160V 33/35V 01/100V 10/500V 10p .1/2000V 15p
100/16V 100/63V .005/1,500V 33/500V 10p 2500+ 2500 50p
330/25V 22/160V 01/600V 33/450V 10p
3.3/250V 100/40V 4700/25V 25p B9A Print Sp
330/10V 47/40V 4700/30V 25p V/Holders PYE 697 (Long)
5p each 47/63V 5p each 22/350V 6p 15p
PRE-AMP PAWLE ITT PT26 3W 12 (Thermistor Degauseing) Fits
4 Pots Transistor etc. Most Sets 15p
Plugs & Sockets £1.00
I.LE. Pawle £1.00
20 watt O/P stage £1.00 Thermistors mixed 5 for 50p
2N3055 258p each

[.C. SOCKETS 14 PIN Q

Sp

PHILIPS SNIPS CUT MOST THINGS £2.00

ULTRASONIC
AIR BEAM
RECEIVER

Mains power supply
Print Pawle with all
components

I.C. etc.

£10.00

=

R

4803330 |

PC 04

SENDZ
COMPONENTS

2 WOODGRANGE CLOSE,
THORPE BAY, ESSEX
Reg. Office Only.

Callers by appointment only.
Add 15% VAT.

Add 30p P. & P.

Add postage for all overseas parcels.




