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SEMICONDUCTORS BC117 020 | BU28/02 300 | TDA2020P 500 | PHO COMPONENTS
AAT13 0.16 | BC118 020 | BU3ES 150 | TDA2030V 380
AAT1E 0.18 | BC119 050 | BUA406 200 | TDA2010/8D2 450 MULTISECTION CAPACITORS
Aanz 0.16 | BCI2S 020 | BU4A0ED 283 TDA2002V 500
AA119 0.16 | BC126 020 | BU4®7 2 TCAI40E 300 | DECCA 400-400/350 372
0A9) 012 | BCI3 020  BU4IO 250 DECCA 80/100400/350 + 800:250  4.00
0A% 0.12 BC137 020 R20088 250 GEC 200 200 150-50/350 3,00
0A202 0.18 BC138 040 R20108 250 GEC 1000 200035 Y10
BA100 018 | BC139 040 | R2540 300 GEC *Phillips G8 600 250 210
8A102 010 | BCI40 0.40 | ME0402 020 GEC /Phillips G8 6007300 250
BA130 015 | BC142 040 | MEO412 0.20 ITT /K8 200-200 7525350 3.00
BA154 0.0 | BC143 0.40 | ME4003 015 JTT CVC 20 2007400 220
BA155 020 | BC147 0.15 | ME6002 020 | VALVES — ALL VALVES Phillips G11 470250 1.90
8A64 012 | BC148 010 | MESD! 020 | . . PYE 691 200 300350 280
BAX13 016 | Bola Sie | MoE2995 920 | 'mazDA’ BRAND By Elean20000: 2160
BAX16 008 ' BCIS3 015 | MJE3005 130 | DY/86:87 126 | PYE 731800 250 250
BAY38 016 | BCi54 015 | MPB113 100 | DYgo2 120 | RRI2500 250030 130
BY206 020 | BC15? 0.16 | MPSUGS 120 | ECC82 1.10 | RRI600/300 250 i
IN4148 0.04 | BC1S8 015 | MPSUS5 120 | ECCB4 135 | RRI300 +300/300 250
BY126 0.20 | BC159 015 | TIP2955 130 | ECH83 100 | TCE 950 100-300 100 16 1.00 .
BY127 0.15 | BCI60 040 | TIP30SS 130 | ECHS4 200 | TCE 1400 150 100 100 100 150 370 E
8Y133 022 | BC16 040 | TISIOM 060 | ECL8O 150 | TCE 1500 150 150 100 210
8Y164 050 | BC170 0.15 | TIS9IM £CLR2 130 | TCE3000/3500 175400 + 100 » 100 3502 70
SKB2/08 100 | BC171 015 | 2N2904 050 | ECL86 150 | TCE 3000/3500 600 70 100 i-
8Y238 015 | BCI72 020 | 2N2905A 050 | EFg0 1.20 | TCE 30003500220 100 070
Byx10 0.18 | BC177 020 | 2N2905 050 | EF9S 070 | TCESB000 8500 2500 2500 63 1.50
IN4001 010 | BCI78 020 | 2N3053 050 | EF183 110 | TCE 8000 8500 7007200 100 *
IN4002 010 | 8Cy79 020 | 2N3703 020 | EF184 110 TCE 80008500 400 350 100 i
IN4003 012 | BCISAL 015 | 2N3705 020 | EL34 300 | TCE 9000400 400 300 {
IN4004 012 | BCI&3L 015 | 2N3710 020 | EL84 140 | TCE 9500220 400 220 5
IN4005 0.12 | BC18AL 015 | 2N3055H 075 | Gys0t 240 f
IN4006 0.14 | BC184LC 020 | TAA350 080 | PC97 1.60 <
IN4007 0.16 | BC186 030 | TAAS50 0.60 PC900 175
IN5407 033 | BC18? 030 | TAAS70 180 | PCF80 150
BR100 050 | BC203 015 | TAA6I! 175 | PCFBO2 150
BRio 0g0 | BC204 pE || SRR a8 | B 2% | maiNs OROPPERS
ucAzcoR e || Ei 075 | SNIESION 150 | Pl 150 | TCE 1401284 16,1K7 - 116+ 462,126 1.10
AN g | B 08 || S 2 || e 130 | 1CE 1500350+ 20, 148 ik5, 317 0%
A 2 || Eed 03 ||y 2 || GBS 150 | TCE 160018 Thermal Lk 320 - 70 38 100
BYX/71 600 080 | BC209 015 | T8 £D500 510 5% 1 TCE300 35006 1+ 160 060
444 150 | BC212L 015 aﬁaaoo 220 | PFL200 300 TCE80056 + 1K, 47 12 090
TV106 2 150 | BC213L 015 | TBAS20Q 200 | PL36 Too | PhilpsGB22.68 060
BYX88C2V7 010 | BC214L 015 | TBAS30 200 1 PL8I 8 | Philps GB47 050
B8ZY883VO 010 | BC225 040 | TBA530Q 200 | pL50a ! %0 | Philips 21030 . 125 2Kgs 0.90 .
BZY883v3 g:g ggg g}g {gﬁm 5% ;t% gso Phillips 210118 + 148 060
82Y883V6 5400 =
B2Y883v9 010 | BC251A 015 TBAS50 3.00 PLS19 500 RRI 141154 . 50 - 16 94 060
B82Y884V3 010 | BC301 040 | TBASS0Q 300 | PLB02 320 | QR(AB40250 - 14 - 156 0%
BZYE AV o | Bl 028 | dEs oo | B, 1% | GeC2784010.15-13 10463 188 100
BZY8B5V1 BC307 2000 080
BZY885V6 010 | BC308 015 | TBAS70 250 | PYB00 801 140 pye 731 73556 - 27 1.00
BZY8B6V2 010 | B8C327 015 | TBAS70Q 250 { ucLgl 150 | pyE 1100960 - 70+ 173« 26 - 16 - 17 100
B82Y886V8 0.10 | 8C328 0.15 | TBAB41BX 300 | 30FL2 1 180 | g
BZYEB V5 010 | BC337 015 | TBAB4IB1I 400 | PCF805 1.00
BZY888v2 010 | BC338 015 | T8AE51 300 | pCFBOB 150
BZY889V1 010 | BC547 015 | TBAT20A 150
B8ZY88 10V 010 | BC141-10 080 | TBA730 1.50
BZYE8 11V 0.10 | BDI15 050 : IBA750 2,00
82Y88 12v 0.10 | BD124 2,00 | TBA750Q 200
82Y88 13v 010 | BDI3 070 | 1BASI0 100
82Y88 15V 010 | BD132 gso igﬁg;gs }553
1 010 | 80133 70
Savea v 010 | BDI3A 970 | TBAS 200 | DIRECT REPLACEMENT PARTS CONNECIORS
BZY88 22V 0.10 | BO144 250 — " 000
BZYEB 27V 016 | BDISY 0m | TBAO 200 | 173 Tuner (Repl €lc 1043 05) 8% gli; e oo
BZY8833V 010 | BD238 050 YCAZ99007OSA 200 | a4a3mhz Crystals 2 % AL Coan Plugs Pack of 25 400
BZX61 7V6 025 | BD38O 070 A o0 Cut Out TCE 3500 Plug Top 3A (Box of 20) 650
Bzx61Bv2 e | == 0201 Ihswo Al || e 250 | 608 Artenuator 0%
Baxe 30 0% | BDS38 070 | TDA1I70 200 | Tvi8Recufer Stck 200 | 1208 Auenuator o150
Boxe 11y 025 | BDS07 070 | TDA1200 300 | V20 Recuter Suck 200 | 1808 Auenuator OED
BZX61 12V 025 | BDS08 0.75 | TDAI1270 4.00 | VA 1104 Thermister 060
BZX61 13V 025 | 16181 120 | TDAl412 100 Transductor TCE 3000 150
BZX61 15V 025 | 16182 120 | TDA2020 4.00 | AEG Tuner (Repl Elc 1043 06! 900
BZX61 16V 025 | BD709 100 | SN76115N 200 Aeret Isolator Kit 1.20
BZx61 18V 025 | BD710 100 2“3%2 } g Phillips G8 Lopt 15 %
442 070 PYE 691 697 Lopt 1
S%ig! 220\\5 g ;g 33379 050 | SN7665IN 150 | Bush A774 Lopt 1800 | SERVICE AIDS & TOOLS
BZX6124V 025 | BFIS 060 | SN76003N 300 | Decoder Panel Autovox 2282 10 00
BZX6127V 026 | BF118 060 | SN76013N 200 | Degaussing Panel Autovox 2282 200 | Super Servisol 075 7
BZX6130V 025 | BF152 040 | SN76013N0 200 | SounfO P Panel Autovox 2282 400 | Foam Cleanser 075 1
B82ZX6133V 025 BF154 020 SN76013ND 2.00 PS Panel Autovox 2282 600 Siicone Grease 07% g
BZX61 36V 0.25 BF157 070 SN76023N 200 Comp Control Unit Autovox 2282 300 Plastic Seat 075
BZX6139v 0.25 BF158 0.40 SN76023ND 100 Field TB Panel Autovox 2282 5.00 Aerokiene 0.7%
BZX61 47V 025 BF160 060 SN76033N 2.00 {F Tuner Assembly Autovox 2282 750 Freezit 0.75
BZX61 72V 025 | BF163 060 | SN76110N 200 | TCEB850 Lopt 100 Antstanc 075
AC107 035 | BFI67 050 | SN76226DN 200 | TCE 900 Halt Wave 050 | Solder 18 SWG 60 400 5KGM § 50
AC127 050 | BF173 050 | SN7622/N 120 | Delaylne SDL 141 040 | ORYX50 TC Soldering fron 890
AC127 01 060 | BF177 050 | SN76532N 200 | Pye9 Tuner 150 | ORYX50TC Iron 24V 9.50
AC128 060 | BF179 050 | SN76533N 200 | GCE 2110 Oegauss Panel 150 | Power Supply Type PSU 24 VAC 1750
AC128/01 060 | BF180 050 | SN76544N 200 Sponge for PSU 24 VAC 0.18
AC141 050 | BF181 060 | SN766504 100 Replacement Element for ORYXS 360
AC141K 0.60 BF182 0.50 SN76665N 150 Safety Stand 350
AC142 040 | BFI&3 050 | SN76666N 120 Sponges for Stand 015
AC142K 060 | BFIS4 050 | SL90B 600 ORYX Super 30 Soldering lron 350
176 060 | BF185 050 | SL9178 8.00 Replacement Element for ORYX 3 250
AC 0.60 | BF194 015 | TBA39%Q 200 LLSF 16 Iron Coated Longlie Tip 090
Ade 040 | BF195 015 | TDA440 250 | EHT MULTIPLIERS LLSF 24 Iran Coated Longlite Tip 0.90
o 040 | BF19%6 015 | SN76001N 150 LLSF 32 Iron Coated Longlite Tip 0.90
Aoy 060 | BF197 015 | TBAS20 200 | TCE950 Doubler 200 | LLSF48iron Coated Longtfte Tip 0% 2
Aci 040 | BF138 015 | TBA120S 100 | TCE950 1400 Trpler 400 | LLSF 64 kon Coated Longlife Tip 0%
ACIo 060 | BF199 015 | UA7824 050 | TCE1400 (Piped System Only) 400 | LLDF08iron Coated Longhfe T 090
ASta 1.50 | BF200 015 | TBA39% 200 | TCE1500 Doubler 400 | LLDF 16on Coated Longhte Tip 0.90 “
A0 150 | BF224 015 | TCA270S0 200 | TCEVS00 Tupler 450 | LLDF 24 Iron Coated Longlife Tip 0.90
Abia 150 | BF240 0.15 TDA2030 8.00 | TCE16001 2Wave 300 LLDF 32 Iron Coated Longhfe Tip 0.9
A 150 | BF241 015 | TDA2140 600 | DECCACS 1730 1830 Doubler 200 | LLOF 48kon Coated Longlie Tip 0.90
Aot 100 | BF256LC 050 | TDA2150 600 | DECCACS 1910 2213 Tripler 650 | LLDF B4lron Coated Longlife Tip 090
pia 150 | BF257 050 | TDA2160 6.00 | DECCA 30 Seres Tripler 650 | LLDF 24 iron Coated Longiife Tip 115 g
g 070 | BF25B 050 | TDA1230 300 | DECCA 80 Seres Tripler 650 | lIsotip Quick Charge 1850
A 150 | BF271 060 TDA 3089 200 DECCA 100 Seres Tripler 650 Repl Battery for Isotp 550
2?\2:642 060 | BF273 020 | TDA1054M 200 | GEC Hybrd 2028 Tepler 6.50 | PC Dull Replacement 10.60
AF115 060 | BF274 025 | MCI1349P 150 | GEC 2110 Tripler PRE JAN77 700 | Replacernent Drll 0.85
16 060 | BF336 050 | SAAG61 060 | GEC2110 Trpler Post JAN77 650 | Protecte Carner 110
A;: 17 0.80 | BF337 050 SAS560S 200 1TT CVC 5/8 9 Tripler 6.50 12V Auto Charger 450
ﬁm 18 060 | BF33 050 | SASb70S 200 | fTTCVC20 25 30 650 | Replacment Bulb 035
AF121 0.60 | BF35% 080 | SN7400N 040 | Philips 520 Tripler 6.50 Micro Tip Q Charge 230
AF124 060 | BFa58 100 SN7413N 090 Phillips 550 Tripler 650 Fine Tip O Charge 230
AF125 0.60 | BF459 100 | SN74122N 1.00 | Philips G Triples 650 | HDTipQCharge 230
AF126 060 | BFT43 050 | SN74141N 1.00 | PYE 69T 693/697 Tripler 550 | Regular Tip Q Charge 2.30
AF127 060 | BFX29 050 TBA3% 180 PYE 731 725 Tnpler 6.50 Tuner Ext Tip for QC 27
AF139 060 | BFX84 050 | TBA395Q 180 | RAIB23 Tripler 700 SR2 Desoldening Toot 850
AF239 100 | BFX88 050 TBASS0 400 | RR)2179/823 6.50 SR3AS M Silver 550
AL102 3.00 | BFX89 050 | TCAB00 4.00 | TCE 3000/3500 Tripter 7.00 SR3A Mim Orange 595
AU 3.00 | BFY50 050 | TCA800Q 4.00 | TCE 4000 Trpler 8.00 Replacement Nozzles 0.65
AU110 300 | BFYS! 050 | TDA1180 3.00 | TCE 8000 Doubler 3.00 Replacement Washers. 017
AUTI3 300 | BFYS2 050 | TDA1190 330 | TCE 8500 Tripler 600 | Bench Vice Model 18 22.00
AL103 300 | BFY90 1.20 | TDA2002H 360 | TCE 9000 Tripler 7.00 Bench Vice and PCB Holder 33.00
AY102 300 | BF381 050 TDA2530Q 5.00 TVK 76 13 Continental Sets 5.00 PCB Holder Only 100
107 020 | BFRI0 030 | TDA2600 500 | TVK52{TT Replacement 650 | SoidaMop Red Std 048 v
Dot 020 | BFR79 030 Y TDA2640 330 | Korting90% Tripier 650 Solda Mop Brown Light 0.48
gg‘g 0.20 | BFR81 0. TDA:! 300 | Autovox Tripler 6.50 Ersa Sprint 9.50
BC1113 0.15 | BFR89 0 TAAB21 AX1 330 Rediffusion MK 1 Tripler 800 Low Voltage Solderning Station 9.95
C114 0.15 | BF259 025 TBAG25X5 2.00 RRI TV 25 Quadrupler 8.00 Side Cutters 250
gcns 020 | BOX32 250 | TCAB30S 200 | Tripier Mounting Kit 150 | Hex Tnm Tool 610
8c16 020 | BU206 160 | TDA2020 A2 500 RIT20 650 | TVT 78 Transistor Equivalents Book  5.00
|
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COPYRIGHT

© IPC Magazines Limited, 1979. Copyright in
all drawings, photographs and articles
published in Television is fully protected and
reproduction or imitation in whole or in part
is expressly forbidden. All reasonable
precautions are taken by Television to ensure
that the advice and data given to readers are
reliable. We cannot however guarantee it and
we cannot accept legal responsibility for it.
Prices are those current as we go to press.

CORRESPONDENCE

All correspondence regarding 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 £9.50 in the
UK, £10.50 overseas ($21 Canada or USA}.
Send orders with payment to IPC Services,
Qakfield House, Perrymount Road, Haywards
Heath, Sussex.

BINDERS AND INDEXES

Binders (£2.85) 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 70p 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
“Your Problems Solved”. Send to the
address given above (see “'correspondence”).
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Leader

Teletopics
News, comment and developments.
Receiving French TV by Hugh Cocks
In favourable locations along the south and east coasts
French TV can be received on a permanent basis. Advice is
given on transmitters to try for and the equipment required.

The V2000 VCR System
Technical features of the new Philips/Grundig VCR system,
which could become a new world standard.
No Clock Display by Steve Beeching, T.Eng. (C.E.Il.)
Another.nasty VCR fault. This time a Sony Betamax VCR
which wouldn't give a clock display.
All Slog and No Grog . . . by Les Lawry-~Johns
Part of this month’s column is set to music. Whatever next?
At least the Red Baron hasn’t put in an appearance. Not yet.
Next Month in Television
Restricted Brightness Range by George Wilding
Quite a lot of things can be responsible for restricting the
range of operation of a set’s brightness control, and these
depend on circuit design. A survey of possible causes is
provided.
New Teletext Signal Panel by Alan Kitching
This new signal panel has been designed as a direct replace-
ment for the original one in the Television teletext decoder,
using the same components. The use of an adaptive data
slicer circuit gives improved performance under adverse signal
conditions. The layout has been improved, and a sound
i.f. preamplifier added.
Readers’ PCB Service
Servicing Pye Solid-State Colour Receivers, Part 1 by Mike Phelan
Dealing with fauits on the Pye 713,715,717, 725, 731,
735, 737 and 741 chassis. This part covers the power supply
and timebase circuits used in the larger-screen chassis.
Long-Distance Television by Roger Bunney
Reports on DX reception and conditions, and news from
abroad. Also the start of a new series giving advice to those
thinking of making a start with experimental DX reception.
Tuners for DX Reception by Hugh Cocks
A useful new v.h.f/u.h.f. tuner has become available on the
surplus market.
TV Troubles by Robin D. Smith
More notes on fault conditions. Also some of the problems
that can arise when customers decide to have a go.
TV Servicing: Beginners Start Here . . . Part 24 by S. Simon
Now we really come to grips with colour| The basic colour
mixing techniques are described, and things to look for listed
when dealing with wrong colours or a poor grey scale on sets
with colour-difference drive.

Letters
Your Problems Solved
Test Case 201

OUR NEXT ISSUE DATED OCTOBER WILL BE
PUBLISHED ON SEPTEMBER 17
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E UNBEATABLE BRIARWOOD SERVICE
X-EQUIPMENT SPARE

MISC, S/Output Tans. | MONO TUBES | MONO TUNERS | MONO LOPTS | MONO PANELS

£1 + VAT +£1 P&P e00®® o
F/Output Trans. (tested) 6-button integrated all | All D/Standard Lopts | i.e. Philips, Bush etc. . eso000®?® %V Al
£1.25 +VAT + £1 P&P. | 19" Rimguard £3.00 | at £4.00 at£4.00+£1 P.&P. | £3.60 +£1 P.&P. EASE AD pD1 D o
Scancoils £1.50 + VAT | 23 Rimguard £4.00 | U.HF. P/BuronD/S | AllS/Standardat | Quotationsfor 3 PLEFS.0) | ATEMS AN :
+ £1 P&P. Other 20" Rimguard £6.00 | £4.00. U.H.F. P/Button | £4.00 + £1 P.&P. complete . A C
spares available, please 24" Rimguard £6.00 | S/S £4.00. Rotary £3.00- S/hand chassis if OVERSEA ORDERS °
write or phone for details. | + £4.00 P.&P.. + £1 P&P. required. (Diff. prices) o C ASH W TH ALL c0®® °®
T 'YX XA o
VALVES (MONO & COLOUR) Ceesser
PCL82 0.10 PCF802 0.10 PCC86 0.1Q EY86/7 0.10 30PL1 0.25 PL509 1.00
PCL83 0.25 PCF805 0.25 PC97 0.20 EY8/7 0.10 30PL13/4 0.10 PY500 1.00
PCL84 0.10 PCF806 0.10 PCS00 0.10 DY802 0.10 30P12 0.10 GY501 1.00
PCL85 0.10 PCF808 0.25 EF80 0.10 PY800/1 0.10 30FL1/2 0.25 PL508 0.50
PCL86 0.10 PCF80 0.10 EF85 0.10 PL36 0.25 ECC82 0.10 PCH200 0.50
PFL200 0.10 PCC189 0.10 EF183 0.10 PL504 0.25 ECC81 0.10 PCF200 0.50
PCF801 0.10 PCC86 0.10 EF184 0.10 _PL81 0.10 ECH81 0.10 CEY51 0.15
30C1 0.10 30C15 0.10 6BW7 0.10 6/30L2 0.10 ECL80 0.10
30C17 0.10 30C18 0.25 ECC85 0.10 u26 0.10 ECL82 0.10
PL83 0.10 PL84 0.10 EH90 0.10 vecsoeoes®
L
Please note there is 25p Postage and Packing per order. YIRS ?\'.S.EL RUBBISH
« WEDONO 250D —
. \} ARV:I. sseeee® .
D/STANDARD COLOUR SPARE PANELS Seseveces?
IF LUM CHROMA EHT REG CON S/OUTPUT POWER /T8 F/T8
Bush/Murphy 6.50 6.50 6.50 — — 6.50 1.50 6.50 — —
GEC/Sobell 6.50 7.50 — — — 6.50 — — — 7.50
Philips 6.50 9.50 — — — 7.50 — — — 6.50
Decca 6.50 9.00 9.00 — — 6.50 2.00 8.00 — 6.00
(19" only)
Thorn 2000 5.00 5.00 5.00 6.50 6.50 6.00 — 6.50 .10.00 6.50
Pye 7.50 7.50 9.50 —_ — 6.50 — — — 7.50
Baird 6.50 8.50 7.00 — — 6.50 — — — 6.00
Postage & Packing £1.25
S/STANDARD COLOUR SPARE PANELS
IF LUM CHROMA VIDEO CON POWER 7B F/TB
Bush 184 7.50 = 12.00 — 8.00 6.00 12.00 —
GEC Hybrid 7.50 6.50 10.00 — 6.00 — = 12.00
Philips G6 S/S 9.50 — 10.00 — 6.00 = — 6.00
Thorn 3000 6.50 6.50 8.00 6.50 6.00 20.00 20.00 6.50
Pye 691/693 6.50 6.50 10.00 — 6.50 — 156.00 6.50
Thorn 3500 6.50 6.50 8.00 6.50 7.50 20.00 20.50 6.50
Korting and other foreign Postage & Packing £1.25
panels available on request.
COLOUR TUBES COLOUR TUNERS COLOUR LOPTS MISC. G8 PANELS
19~ £18.00 Bush £6.00 Most Lopts available S/Output transformer
19" A49,192 £20.00 GEC £6.00 from £7.00. Both from £1.50. SPECIAL OFFER
20" £20.00 Philips G6 S/S  £6.00 British & Foreign F/Output from £1.25. CHROMA £12.00
22" £22.00 Thorn 3000 £6.00 makes. Please ring * Scancoils from £5.00.
25" £18.00 Pye 691 £6.00 or write. P&P £1.
26~ £28.00 Some new tuners in stock, P&P per Lopt £1. Other spares available on THORN 1500 TUNERS
Plus P&P £4. can supply on request. Many request. NEW SPECIAL OFFER
NEW Foreign Tuners also available
on request. Plus P&P £1. AT £8.00

Rebuilt tubes
available on request.

(L ORDER T.s,

Postage & Packing £1.00

N GOOD WORKING ORDER

COLOUR MONO
Pye 19" £60.00 22"  £65.00 26" £75.00 20" 824" S/S £16.00 Pye, GEC, Bush etc.
GEC 19" £60.00 22" £65.00 26" £75.00 20" 824" D/S £14.00 Pye, GEC, Bush etc.
Bush 19" £80.00 22" £80.00 26" £90.00 19" & 23" D/S P/utton £12.00 Pye, GEC, Bush etc.
Philips G6 — 22"  £63.00 26" £70.00 19” 823" D/S Rotary £8.00 Pye, GEC, Bush etc.

Please note there is 15% V.A.T. on all the above prices.

v ot tieentite parsouarcauens TSI Emmd i slor i

Please ring or write for information. WELCOME. to England, Wales & Scotland. Infand N. & S. ireland £7
per set.

Briarwood TV Limited
Britain's Mail Order

[V Specialists
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NEW SPA

RES

TYPE PRICE £ TY PRICE £ PE PRICE £ TYPE PRICEE | TYPE PRICE £ TYPE PRICE £ DIODES E.H.T. TRAYS MONO
AC107 020 | AF170 025 [ BC172 008 | BD222/T1P31A |'BF260 024 | OCas 020 m:gg; 8'82 ?280'“1';2.. '1;92“3 oo
AC113 0.17 | AF172 020 | BC173 0.12 0.37 | BF262 028 | OC48 0.35 | yN4003 0'03 2.37
AC115 0.17 | AF178 0.49 | BC177 0.12 | BD225/T1P31A BF263 025 | OC70 022 1N4004 0'07 1500 24" 5 stick 2.48
AC117 024 | AF180 0.60 | BC178 0.12 039 | BR271 020 | OC71 028 | 1N4005 0'07 Single stick Thorn TV
AC125  0.20 | AF1B1 030 | BC179 012 | BD234 034 | BF273  0.12 | OC72 035 [ 1N4008 008 | 11.16K 7OV 0.75
Ac126 0.8 | AF186 029 | BC182L 009 | BD222 073 | BF336 028 | OC74 035 | yN3p07 008 | TV202 MT 0.75
AC127 019 | AF239 043 [ BC183L 009 | BDX22 073 | BF337 024 | OC75 035 | yNatas 003 | TV2016K 18V 075
AC128 047 | AU113 129 | BC184L 009 | BDX32 198 | BF338 029 | OC76 035 | 1na7514 011
AC131 013 [ BC186  0.18 | BDYIB 075 | BFT42 026 | OC77 050 | 1Ns401 012 IC's
AC141 023 | BA130 008 [ BCIB?7  0.18 [ BDYSO 080 | BFTa3 024 | oc78 0.13 | 1Ns40s 012 | 3N76013N 120
AC142 0.9 | BA145  0.14 [ BC209 0.1 | BF115 024 | BFXB4  0.27 | Oc81 020 | yNss08 013 | SN76013ND 1.0
AC141K 029 | BA148 017 | BC212 009 | BF121 021 | BFX85 027 | OCB10  0.14 | 1neaos o016 | 3N76023N 1.20
AC142K 029 | BA1S5 008 | BC213L 009 | BF154  0.12 | BFxas 024 | ocee 0.20 ) SN76023ND  1.00
AC151 0.17 | BAX13  0.05 [ BC214L  0.09 | BF158 0.19 | BFY37 022 | OC820 0.3 SN76226DN 1.50
AC185  0.16 { BAX16 008 | BC237 007 | BF159 024 | BFY50  0.15 | 0C83 022 VALVES SN76227N 1.20
AC186  0.16 | BC107 0.10 | BC240 031 | BF160 023 [ BFY51  0.15 | ocss 0.28 | pyay 0.52 | TBA341 0.97
AC168 017 | BClo8  0.10 | BC2B1 024 | BF163 023 | BFYs2  0.15 | OC85 013 | pyso2 064 | TBAS20Q 1.10
AC176 017 [ BC109 010 | BC262  0.1B | BF164  0.17 | BFY53 027 [ O0C123 020 | gccs2 o052 | TBAS30Q 1.10
AC176K 028 | BC113 009 | BC263B 020 | BF167 023 | BFY5S5 027 [ 0C169  0.20 | £fgo 0.40 | TBAB40Q 1.45
AC178 0.6 | BC114  0.12 | BC267  0.19 [ BF173 021 [ BHAOGOO2 1.90 [ OC170 022 | £r1g3 o0 | TBAS50Q 1.40
AC186 026 [ BC115 010 [BC301 022 | BF177 026 [ BR100 020 [ 0C171 027 | gr1gs o060 | TBASGOCQ 1.50
AC187 021 | BC116  0.10 | BC302 030 | BF178 024 | BSX20  0.23 | 0A91 0.05 | £noo 0.60 | TBAS70Q 1.00
AC188 020 [ BC117  0.11 | BC307  0.10 | BF179  0.2B | BSX76 023 | BRC4443 0.65 | pcgs 0.76 | TBAB0OO 1.00
AC187K 030 | BC119 022 | BC337  0.11 | BF180  0.30 | BSYB4  0.36 | R200BB  1.50 | pcgp 076 | TBAB10 1.50
AC1BBK 030" [ BC125 ~ 0.12 | BC338 009 | BFIBY  0.34 [ BT106  1.18 | R2010B  1.50 | pcces o065 | TBAS200Q 1.50
AD130 050  BC126  0.09'| BC307A 0.10 | BFIB2 030 [ BT108  1.23 | R2305 038 | pdc1ge o065 | TBA990Q 1.50
AD140 065  BC136  0.12 [ Bc308A o0.12 | BF183 029 [ BT108  1.09 | R2305/BD222 | pcrso 070 | TCA2708Q 1.45
AD142 073 [ BC137  0.12 | gc303 014 | BF184 023 | BT116  1.23 037 | pcrgs 068 | TCA270SA 1.45
AD143 070 [ BC138  0.21.0 pcs547 009 | BFI85 029 | BT120  1.23 | SCR957 0.85 | pcFRO1  0.70 | TCA13278B 1.00
AD145 070 | BC139 021 | pcsas 0.1 | BFI86  0.30 { BU105/02 1.50 | TIP31A 038 | pcrgo2 074
AD149  0.64 | BC140  0.24' gcsas 011 ( BF194 009 [ 8uU105/04 2.00 | TIP32A 036 | pelg2. o7 | EHI.TRAYS cou;gn
AD161 040 | BC141 022 | BC557 0.11 | BF195 009 [ BU126  1.40 | TIP3055 053 | piga o5 | 7Y@ 73! o
AD182 ~ 040 [ BC142 0.9 [ BD112 039 | BFI98 012 [BU205  1.20 | T1590 0.9 | pigg 78 | PYe691/693 4)-50
AD161 } 100 | BC143 019 [ 8D113 065 [ BF197 010 [ BU208  1.60. | T1591  0.19 | pcgos o075 | Decca liarge e
AD162 : BC147 007 | BD115 030 [ BF198  0.11 [ BY126 009 [ V106  1.09 | prapg 100 | $52030/2232/2630
AF106 © 042 [BC148 007 | BD116 047 | BF199 0.4 | 8v127 010 PLI6 0.0 | 2632/2230/2233/
AF114 023 | BCc149 007 | BD124 1.30 | BF200  0.28 PLB4 0.74 '2&3,‘ T g-°°
AF115 022 | Bcis3 0.2 | BD131 032 | BF216  0.12 | oc22 1.10 PL504  1.10 P,,-:fps 550 40 230
AF116 022 {BCis4 012 | BD132 034 | BF217 012 | 0c23 1.30 | SPECIALOFFER| PLS0S 245 | aree) R0
AF117 030 | BC157 010 | BD133 037 | BF218 012 | oc24 130 | gl9018 350 | PY88 063 | arcc2lio 2:50
AF118 040 | gcis8 011 | Bp135 o026 | BF219 0.2 | oc2s 1.00 | 59178 500 | PY500a 1,60 | SECHybrid CTV g~‘°
AF121 033 | gc159 0.1 | BD136 026 | BF220  0.12 | 0c26 1.00 PY81/800 0.57 Th"‘°'" 3000/3500 5.00
AF124 033 |pci60 022 | BD137 o026 | 8F222 012 | Oc28B 1.00 orn 8000 242
AF125 029 1BCi61 022 [BD13B 026 | BF221 021 [ 0C35 1.00 Thom 8500 4.75
AF126 029 [BC167 009 | BD139 040 | BF224 012 [ 0038 090 SPE ik 5%
AF127 029 BCi6B 009 | BD14a0 028 | BF256 037 | 0C38  0.80 e AORFE R RGECITVM 50
ﬁi‘g? 8»;2 BC169C 0.09 | D144 139 | BF258  0.27 | oca2 0.45 Philips PL802 TT/KB CVC 5”/8/95 ‘o
1 ! BC171 008 [ BD145  0.50 | BF259  0.27 | OC44 0.20 255 | ppi(RBMIAS23 500
Bang & Olufsen
All transistors, IC’s offered sre new snd branded. Manutactured by Mullard, 1.T.T., Texas, Motorols etc. Please add 15% VAT to all items and overseas at cost 4/5000 Grundig
P & P U.K. 25p per order, overseas allow for package and postage. Cash with all orders. All prices subject to alteration without notice. 5010/5011/5012/
6011/6012/7200/
2052/2210/2252R
Tandberg {radionette)
MAINS DROPPERS Pt 160
Mono Grundig 3000/3010
Bush 161, 60p Seba 2705/3715
Philips 210 30+125+2K85  50p Telefunken 709/710/
Philips 210 118R+148R 48p 711/2000 80
Thorn 1400 75p B :
Please note all mono sets sold as 100% comp. Working Mono £3.00 extra. GEC 2018 58p seee?® .
No brokenimasks, no broken panels etc. Working Colour £15.00 extra. Thorn 1500 70p eooveo? hd R *
Colour sets sold with good c.r.t.s and 100% comp. Suppliedin 1’sor 100’s. Colour o2 .HY NOT TRY OU R =
Bush A823 72p o 0y £SS MAIL ORDER
MONO Rotaries 19" & 23" $/520" 24" Pye 723 270+ 56Q 57p o EXPR OF THE ITEMS »
g0 | Butsiene, 1289 Gec2ii0-410 s sONANYIrep L2
;r.\grn9509tc. ggg Thom 1500 12.00| GEC2110-12R5+12R5 47p * essoseo® P Y X N
Pye 300 | GECseries1 &2 12.00| GEC2110-27R5 45p e @
Thom 1400 4.50 | DeccaMS series 12,00 Thorn3500 58p EXPORT
D/SP/B19'' 23" Thorn 8000 58p
Thomn 1400 7.00 Thorn 8500 54p COLOUR
Bush 161 etc. 700 | $/8 COLOUR Philips G8 47R 30p & MONOT.V.s
Baird 660 etc. 7.00 Philips G8 2.2+68 42p E
Philips 2 10 etc. 7.00 12" 2<£>" 2f2:” 22" 2? .All plus VAT at 15% AVAILABL
eOlmpicetc. 700 | gec 40 40 40 40 READY
D/8 P/B 20’ 24° Philips — — 40
Bush 1000 | Thom 55 — 80 4 & FOR USE
GEC I orting — — —
pfmp, 1950 | Pve Mechanical 40 — 40 40 40 OVERSEAS
Pye Varicap 45 — 45 45 45

Briarwood House Preston Street
dford West Yorkshire BD7 INS
el D code 02/74)

Tel. Bradford 306018
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’ ’ "/ THE LARGEST
STOCKS OF

GENUINE PART-EXCHANGED COLOUR
T.V.s IN THE COUNTRY

— UNDER ONE ROOF.
REGULAR LARGE DELIVERIES EVERY WEEK

INCLUDE—

Philips 511/5612/G8 etc., Bush, Murphy, Thorn 3000/3500/8000/8500, GEC all models,
Pye Varicap, Grundig, Telefunken, Saba, Decca Bradford, Nordmende, B. & O., Emo, Finlux,
Luxor, Korting, Hitachi, Sanyo, Toshiba, etc., etc., etc.

SPECIAL LOW SUMMER PRICES
Now in operation
DUAL STANDARD FROM £5 + VAT
~ SINGLE STANDARD FROM £20 + VAT

BN siminssmer.

; : B D SEEEE

% )

D = BARCLAYCARD
AND ACCESS WELCOME

QUANTITY DISCOUNTS
DELIVERIES CAN BE ARRANGED

" SUPERB TESTING FACILITIES AVAILABLE

N
000 O

dqcCe

,i\-—‘ S

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

Tel: 01-985 6111/8687 3B AN

N .7

RIVER LEA
J—
HATSWORTH ROAD

CLAPTON ROAD

e

(
i

We specialise in Export

Enquiries invited from the Middle East and Third World Countries.

UPPER

#

TELEVISION SEPTEMBER 1979



Qs R LT s, COLOUR
| T.V. PANEL
) EXCHANGE
REPAIR
SERVICE

FULL RANGE OF

THORN.RBM . PHILIPS
PYE.INVICTA -GEC
DECCA -TELPRO
AND MANY OTHER MAKES
Q0 DAY CUARANTLT ON ALL REALIRS
SaME DAY POSIAL SERVICE

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 toyou —

HIGH QUALITY REPAIRS —ATLOW COST

5 o ONEOFF 100 OFF + M0 ORDER T0O
&\é% OR

2> (ARGE OR SMALL

7

CEND FOR PRICE LIST | QEND FOR CATALOGUE

BLOCK DISCOUNTS FOR TRADE CONTRALTS

Factory Unit ES, Halestield 23, Telford - Shropshire  TF7 40X
Telephone: Telford (0952) 584373.Ext. 2. Telex 35191 Chamcon

SR BREWSTER

LIMITED Ref:TV
86-88 UNION ST.
PLYMOUTH
TELEPHONE .

0752-65011

Manutacturers of

Z— MINIATURE
JLDERING
IRONS

and accessories

FOR RETAIL & INDUSTRIAL USE

QUALITY USED TV's AT

GIVE AWAY PRICES

S.S. MONO FROM £12
D.S. MONO FROM £5
S.S. COLOUR FROM £40
PRICES PLUS V.AT.

ALL WORKERS, FRESH STOCKS WEEKLY,
QUANTITY DISCOUNTS, DELIVERY ARRANGED.
TRY US YOU WILL NOT BE DISAPPOINTED.
TELETRADERS

We have moved to our new Warshouse where we have much bigger stocks.
St. Leonard’s Warehouse, St. Leonard’s Road,
Newton Abbott, Devon.

Telephone (0626) 60154

TELEVISION SEPTEMBER 1979

echnical

Training
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 you.

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 Radio Courses with Free Kits.

Colour TV Servicing

Technicians trained in TV Servicing are in
constant demand. Learn all the techniques
you need to service 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. ICS
will guarantee coaching until you are
successful - at no extra cost.

. POSTOR PHONE TODAY FOR FREE BOOKLET.

LONDON SW8 4UlJ. Tel 6229911
(all hours)

ANEERRERRERRNRNNNERERARNRARERERRRRAR R RN RAR AR
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I am interested in E

; Name E
- =
E Address -
- ]
- Phone No: '="
]

E I International Correspondence Schools, E
E Dept. L28S5, Intertext House, E
; 5



TRANSISTORS, ETC. v
Type price (£} | Type Price (£) | Type Price (£) | Type Price (€] | Type price (£) | Type Price (£) ]| Type Price (£) | Type Price (€] | Type Price (€] | Type Price (£)
AC107 - 0.48]AuU103 2.40 | BC192 0.8 | BC37? 0.29 { BD23 0.68 | BF222  10.81 | BPX29 1.62 [MPSUOS  0.88 [ ZTx500  10.18 | 2N3B19  10.47
AC117 0.38 | au107 275 [ BC204*  10.39 | BC394 0.39 | BO235 0.63 | BF224 & J 10.22| BR101 0.83 |[MPSUOE  0.76 | ZTX502  10.22 [2N3820  0.72
AC126 0.36 | aut10 2.40 | BC205*  10.39 | BC440 0.82 | BD236 0.63 | BF240  10.32] BR103 0.64 |MPSUSS  1.26 | ZTX504  10.28 [ 2N3B66  1.08
AC127 084 | AU113 2.60 | BC206° 10.37 | 8C441 0.59 | BD237 0.68 | BF241 10.31 | BR303 1.08 | MPSUS6 1.32 | 2N404 1.30 | 2N3904 10.20
AC128 048 |BC107°  o0.16|BC207°  10.39 | BC4B1 0.78 | 80238 068 | BF244°  10.81 | BRC4443 1.78 |MPSUBO  0.82 | 2N696 0.46 | 2N3305 10.20
AC12BK 0.56 | BC108* 0.15 | 8C208* 10.37 | BC477 0.30 | BD253 1.88 | BF245° 10.43 | BRY39 0.80 [ MPU131 10,89 | 2N697 0.48 | 2N3%06  10.20
AC141 0.8 | BC109*  0.16| BC209*  10.39 | BC47B 0.28 [ D410 1.65 | BF254  10.48| BRYS56  10.44 | 0C26 1.90 | 2N706A  0.33 [ 2N4036  0.94
AC141K 070 BC113  r0.22| BC211* 1038 | BCa79 0.33 | 80433 0.65 | BF266 10,68 | BSS27 0.92 | 0C28 1.49 | 2n708 0.28 | 2N4123 1017
AC142 0.60 | BC11a  r0.22| BC212¢ 1017 | BCS47*  10.13 | BD43S 0.70 | BF256L° 10.49| BT106 1,50 | OC29 1.60 | 2N914 0.32 | 2N4124 1017
AC142k 068 BC115 1024 | BC212L° 10.17 | BCS4B* 1013 | BD436 0.71 | BF257 10.44| BT109 1.99 | 0C35 1.28 | 2N916 0.48 | 2N4126 1047
AC151 0.31| BC116* 10.28| 8BC213*  10.16 | BC549*  10.15 | BD43? 0.74 | BF258 “0.62| BT116 1.48 | 0C36 1.25 | 2N918 0.54 | 2N4236 220
AC152 038|8C117  1030| BC213L* 1016 | BCSSO  t0.24 | BD43B 0.78 | BF269 10,54 BT119 8.18 | 0C42 0.80 | 2N930 0.29 | 2N42B9 1032
AC153 042| BC118 1024 8C214*  10.18| BCs56  10.23 | BDS19 0.88 | BF262 0.73| 8U102 2.88 [ 0C44 0.68 [ 2N1164 829 [ 2N4292  10.32
ACISIK  082| 8C119  10.34| BC214L* 10.18| BCSS7°  10.16 | BDS20 0.88 | BF263 0.88| BU10S  11.80 | OC4S 083 | 2N1304  1.40 [ 2N4416  0.88
AC154 0.41|BC125° 10.30| 8C225 1042 | BCSSB*  10.18 | BDS99 0.87 | BF270 0.47| BU105/02 11.98 | OC70 066 | 2N1305  1.29 [ 2N4444 1,90
AC176 048 |8C126  10.30| BC237°  10.16 | BCSS9®  0.17 | BD6OO 1.23 | 8F271 0.42| BU10B  12.98 [ OC71 0.73 | 2N1306  1.49 [ 2N4921  0.80
AC178 0.81|B8C132  10.20| BC238*  10.18 | BCY10 0.30 | B0663BR  0.68 | BF272A  0.80| BU126  12.81 | OC72 0.73 | 2N1307  1.32 [ 2NS042  1.68
AC179 0.88 | 8C134  10.22| BG239* 1022 | BCY30A  1.06 | BOX18B 1.88 | 8F273  r0.33| Bu204  12.80 | OCB! 0.83 | 2N1308B 183 [ 2N5060  10.28
AC187 0.58| BC136  10.21]| BC251*  10.25 | BCY32A  1.19 | BOX32 298 | 8F274  10.38| BU205  t2.78 | OCBID 085 [ 2N1717  0.47 [ 2NS06Y 1030
ACIB7K 0.8 | BC136 1022 BC252*  10.26 | BCY3dA  1.02| BOY16A  0.83 | BF336 0.63| Bu206  r3.09 | OC139 1.30 [ 2N1893  0.82 {2N5064  0.63
AC188 0.52| BC137  10.30| BC253*  10.38| BCY72 0.27 | BOoY18 1.86 | BF337 o6s| BU208  ta.88 | OC140 135 | 2N2102  0.71 | 2NS0B6  10.49
AC1BBK  0.61|BC138  10.38| 8C261A° 10.28 | BD11S 1.38 | BOY20 229 | 8F338 o.68| Buso7  t1.38{0C170 0.80 | 2N2217  0.86 | 2N5087  10.80
AC193k 070 BC140 0.38 | BC262A" 10.28 | BO12, 150 | BOY38 138 BF355  10.72] BUY77 280 | 0C171 0.82 | 2N2218  0.38 | 2N5208  10.69
AC194K  0.74| BC141 0.44 | BC263* 10,26 | BD12 1.85 | BF115 0.48 | BF362  10.48| C1060 0.80 | 0C200 3.90 | 2N2219  0.42 [ 2N5294 0.6
ACY17 1.20 | BC142 0.3s| BC267°  0.20| 80130Y  1.86 | BF117 0.45 | BF363  10.49| C106F 0.43 | 0C201 398 | 2N2221A 0.26 | 2NS296  0.68
ACY19 0.98 | 8C143 0.38| BC268*  0.28| BD131 0.58 | BF120 085 | BF367  10.29| C111E  t0.48 | OC202 2.40| 2N2222A 0.41 | 2N6298 0.71
ACY28 0.88| BC147* 1012 BC286 0.40 | 80132 0.68 | BF121 0.85 | BF451 0.43| D4ON1 0.64 | 0C205 398 | 2N2369A 0.40 | 2N6322  1.18
ACY39 2.02]| BC148*  10.92] BC287 0.49| 80133 0.70 | BF123 0.48 | BF45? 0.48| €1222 0.47 | OCP71 1.98| 2N2401  0.80 [ 2N5443  10.18
AD140 1.79| 8C149* 10,13 | BC291 0.27| 80135  10.37 | BF125 0.68 | Brase 0.49| €5024  10.19 | ON236A  0.94 | 2N2484  0.35 | 2NS457  10.48
AD142 190|8C152  1042] 8C294  1037| 80136  10.38 | BF127 0.51 | BF459 0.82| GETB72 046 [R20088  12.92| 2N2670  0.74 | 2N5458  10.40
AD143 1.78| B8C153 1038} BC297 0.36 | BD137 040 | BF137F 078 | BFS9a  1016| MC140  10.36 | R2010B  12.79 | 2N2646  0.82 | 2NS453  10.88
AD149 192| 8C154  r0.41 | BC30O 0.62| BD138 0.42|BF152 1019 | BFS96  10.17| MEO402 10.18 | R2322  10.76 | 2N2784  1.16 | 2N5494  0.88
AD161 0.68| 8C157*  10.13| BC301 0.38 | BD139 046 | BF158  10.28 | BF597 10.27| MF0404/0210.18 | R2323  10.88 | 2N2869  2.08 | 2NS496  1.08
AD161/162 1.22| BC168*  10.12| BC302 0.88 | BO140 050 | BF1s9  10.27 | BFR33  10.30| MEGOOT 1018 |ST2110  0.49 | 2N2B94  0.48 | 2N6027  0.88
AD162 071| 8C159°  t0.14| BC303 0.64 | BD144 2.24{8F160  10.20 | BFR4O  10.29| ME6OO2 1018 | STE120  0.48 | 2N2904* 040 [ 2N6107  0.71
AF114 0.36 | BC160 0.82| BC304 0.44 | BD14S 0.75 | 8F161 0.64 | BFR41 10.30| MJ2955  1.30 | TIC44 10.25 | 2N2905°  0.39 | 2N6122  0.80
AF116 0.38| 8C161 1058 BC307°  10.17| BO150A* 10.51| Br163  10.88 | BFRSO  10.29| MJ3000  1.58 | TIC48 10.38 | 2N2906°  0.38 | 2N6178  1.07
AF116 0.41| 8C1678  10.98| BC30B* 1014 BD1S5  10.90] BF164  10.98 | BFRS2  10.33| MJEI40  0.88 | TIC47 10.45 | 2N2926G 1016 | 2N6180  1.39
AF117 0.42| BC16BB  10.14| BC309*  10.18| BD157 0.81| 8r166 0.80 | BFR61 10.20| MJE341 072 |TIP29A 047 2N29260 10.14 [2NE211 274
AF118 098 | 8Cigac t01s| BC317° 1015 BDI1SB 0.76 | BF167 0.38| 8FrR62  10.28| MJE370 074 | TIP30A  0.50 | 2N2926Y t0.14 | 25B3378P 4.26
AF121 0.68| BC170° t018| 8C318*  10.18 | BD159 0.68| BF173 038 | BFR79  t0.30{ MJE3?1  0.79 | TIP31A  0.61 [ 2N2955  1.12 | 25Ca58C  0.78
AF124 0.38| BC171*  r0.a8| 8C319* 1019 | BD16O 269 BF177 0.36 | BFRBO  10.29| MJES20  0.85 | TIP31C 0.67 | 2N3053 048 |25C643A 2.28
AF126 038| BC172° 1014 8C320 1017 BD163 0.67 | 8F178 0.48 | BFRB1 10.30( MJES21  0.95 | TIP32A  0.88| 2N3054  0.68 | 25C930D0  1.50
AF126 0.38| BC173*  10.22| 8C321A48 10.18| BD16S 0.8 BF179 058 | BFRBE  10.42] MJE2955 1.20 | TIP32C 0.72| 2N3055  0.72 | 25C1061  1.48
AF127 0.86| BC174A & B BC322  10.28| 8D166 0.68 | BF180 0.83 | BFT4) 0.48] MJE3000 198 | TIP33A  0.77| 2N3250  0.82 | 25C1172Y 3.88
AF139 0.58 10.26{ BC323 1.15 | 80175 0.90 | 8F181 0.83 | BFT43 0.88| MJE30SS 1.22 | TIP34A 0.84 | 2N3264 0.88 | 250234 1.48
AF147 02| Bci76 022| BC327  10.16] 8D177 0.88 | BF182 0.44 | BFW11 102 MPF102 1040 | TIPa1A  0.72| 2N3391A 0.38 | 3N128 1.60
AF149 048| 8C177*  020( BC328  10.18| BD178 0.92 | BF183 082 | BFW30  2:88{ MPS3702 10.33 [ TIP42A  0.80 | 2N3633  12.70 | 40260 0.98
AF178 138{ BC178*  022( BC337  10.47| BD1BY 1.94 | Bri8a 044 | BFW5S9  10.19| MPS3705 10.30 | TIP2955  0.77 | 2N3703  10.17 | 40251 114
AF179 138/ BC179*  0.28) BC338  10.17| BD1B2 210 | BF18S 0.42| BFW60  10.20| MPS6521 10.36 [ TIP3055  0.68 | 2N3704  t0.19 | 40327 0.67
AF180 1.38| BC182°  10.18| BC340 0.19 | 80183 1.34 ) 8F186 0.42 90  10.88( MPS6523 10.38 | TIS43 10.44 | 2N3705  10.17 | 40361 0.48
AF181 1.33| BC1B2L* 10.48| BC347°  10.17| BD1B4 230 | BF194*  10.14 | BFX29 0.38] MPS6566 10.44 | TIS73 11.38 | 2N3706  10.16 | 40362 0.50
AF186 1.48| 8C183°  10.14| BC34BA LB 80187 1.20 | BF195°  10.13 | 8Fx84 0.42} MPSAO5  10.30 | TIS90 10.23 | 2N3707  10.18 (40410 . 0.94
AF202 0.27| BC183L* 10.14 10.17 | 80188 1.26 | 8F196  10.14 | BFYS0 0.38{ MPSA08  10.32 | TIS91 10.28 | 2N3708  10.17 | 40429 088
AF239 0.73| ecies*  t018| 8casse  t0.47| BO1BS 0.71 | 8BF197  10.18 | BFYS1 0.37] MPsAss  10.43 | zZTx108  t0.14]| 2N3716  1.70 | 40630 0.79
AF240 140! BC1B4L® 10.18| BC350°  t0.24 | BD222 0.91| BF198  10.29 | BFYS52 0.38] MPSAS8 1048 | ZTX109  10.16] 2N3771  2.39 | 40595 1.39
AF279S 0.9} BC186 0.36| 8C351*  10.22| BD225 0.91 | BF199  10.29 | BFYS3 0.36| MPSag3 t0.86 | ZTx213  10.23]| 2N3772  2.88 | 40603 113
ALY 130! 8ciss 0.28 | BC3524° 10.24 | BD232 091 | 8F200  10:26 | BFYS0 1.98| MPSLOT 1033 | ZTx300  10.18| 2N3773 330 | 40636 1.28
ALY 1881 sc187 0.27 | BC360 0.58 | BO233 oe2|8F218  10.42] 8PX25 1.621 MPSUOT 081 | ZTx304  10.26| 2N3794  t10.40 | 40654 (X
Aiternative gain versions available on items marked*®. For matched pairs add 20p per pair.
OI00ES AESISTORS P
LINEAR IC's Typ2 Price (£) | Type Price (£) | Type Price (£) | Type Price (£) |'VOR’s, ste. {t) VALVES (1) Carbon Fitw (%) (1) 10 of one "7’5::&........3"
Type Price (£)| SN76008KE 1.58 | TBA240A 13.98 | AA113 0.17 | BY114 0.60 | 7ype Price (£) | Type Price (£} Es wvelve 50pc 100p¢ 500pc
BRC1330 10.83| SN76013N 1.58 | TBA281  12.07 | AA119 0.21| 8y118 1.10 |E29522 ‘DYB6/B7  0.78 | jw5.60-330:(E121 3p 28p  BEp  £1.40 €5.40
CAB10OM 2.44 | SN76013ND 1.40 | TBA39S 12.88 [ AA129 0.28 | 8Y126 0.20 /01 0.28 | OY802 .76 | W t00-10MQ (E24)  3p 28p 0y L1408 £8.40
CA3005  1.85| SN76018KE 1.86 | TBA396  12.40 [ AA143 0.18 | 6Y12/ 021 | /02 0.28 | ECC81 0.78 | "W 100.10MO(E12) 5p 4B £1.98 £3.40  C18.28
CA3012  1.48| SN76023N 1.8 | TBAGOO  12.20 [ AAY30 0.28 | 8Y133 0.38 |e298c0 ECC82 0.5 | 2w 100-10MQ(E6)  Op 80 €3.00  C£8.40
CA3014  2.23| SN76023ND1.40 | TBA4BOQ 11.84 | AAZ13 0.42| BY140 140 | "/a258  0.28 | ECCB3 0.78
CA3018  0.71| SN76033N 2.22 | TBAS00*  12.21 | AAZ1S 0.38 | 8Y164 0.756 | €298€D ECHB1 .83 | Wiewound (8% Presets (1)
CA3020  1.89| SN76110N 1.20 | TBAS10° 12.21 | AAZ17 0.28| 8v176 280 | /a268  0.22(€CL80 0.82 | 21w02202700 180 O:1W (Vartical and Horizontal)
CA3028A 0.80| SN76115N 11.82 | TBAS20P* 13.40 | AY102 3.85| BY179 0.83 | /A260 0.22(€FBO 0,60 | 4w 1001080  22p 100.220.4700.1,2-2.4-7,10.22,
CA30288  1.09| SN76116N 1.78 | TBAS30P 12.24 | BA10O 0.24| BY182 194 | /a262  0.22|€F183 076 | 7W068022k0  24p 47.100.220.470k0.1.2 5.5MO
CA3046  3.78| SN76131N 12.10 | TBAS40* 12.88 | BA102 0.38 | 8Y184 044 | /A265 0.22}€F18a 078 | t'w 100-22k0 280 . S Spicash
_g_-g_q« 0.70| SN76226N 12.60 [ TBASS0* 13.13 | BA104 0.19| BY189 8.30 | /P268  0.22| EH90 0.94 | 17w 100-22¢0 33p  0:2W Vertical na rorizonall
€A3065  1.74| SN70227N 11.61 | TBAS6OC" 13.18 [Bat10  o0.80| BY190  4.90 |e2982z2 €134 3.08 | Verticsl mounting piders  3p  Vehes s 0-1W N
CA3068 1.90| SN76228N 11.80 | TBAS70*  11.29 [ A1 11 0.70 | 8Y206 026 | /o5 0.28 | EYS1 1.20
c::nsos 1.87 gN;ggggg n.:';' ;g:gl 18 g:: BA115 0.17 svzag 0.28 | /06 0.22|Evse/a7  0.67 | FUSES (sl packa of 10)
FCH181  12.40| SN 10. 1 86 [ ga116 0.6 | BYX1 0.30 | £29900/P116- | PCCB4 0.61 | 20mm Time Oelay (BEAB) 20mm quick-blow
FCJ101  13.32| SN76633N 11.38 | TBAG41A12 2.38 | ga121 0.85 | BYX38/600 0.70 | P354 a00.23|PCC85 0.79 | 40mA < 100mA ('w)
LM309K  1.98| SN76544N 11.88 | TBAG41B11 2.61 | ga129 0.48 | BYX70/500 0.53 | £2990H PCC89 0.74 | 50.63mA £2.86 200, 250, 316, 500, 630,
LM3B0N-14 1.85| SN76546N 11.88 | TBAB51 1212 | BA145 019 | ITT44 0.08 | /P230 0.72|PCC189  0.94 | 100mA €1.68  800mA, 1.1.25.1.8,2, 2.5,
LM1303N 3.08| SN76570N 11.81 | TBA673  12.19 | gA148 0.19 ) 117210 0.83 {R53 1.76{ PCF80 1.20 | 160.200,250mA £1.44 315 6A T
MC1307P 11.82| SN76620AN TBA700° 1250 | BA154 0.08 | ITT827 0.80 |vA1015  0.92[PCF86 0.87 | 315, 600, 800mA. 1, 1.26,  2A circuit breske:
MC1310P* 11.94 10.99 | TBA720AQ 12.38 | pa15S 0.97| MCR101  0.43 {VA1026  0.79|PCF200  2.32 | 1.6.2.2.5.3.15.5A metal £1.52
MC1312P  2.34| SN76650N 11.48 | TBA720Q 12.38 | BA166 0.12 | MRB54 1.10 |VA1033/34/38/ |PCFBO1  0.74 ol £1.19 plastic £1.48
MC1327P* 11.88| SN76660N 10.864 | TBA750° 12.18 | gA167 0.28 | OAS 0.88 39/40/63 PCF802 1.20
MC1330P 10.93| SN76666N 10.96 | TRABOO  1.65 | ga1sB  0.28 | 0A10 0.58 310.20 | PCFBOS  3.37 | LABGEAR (Details of full range on request)
MC1350P 11.22| TA7073P 1361 | TBABIOAS 1.68 | gA159 0.40 | 0As7 0.20 | vA10554/56s/  |PCFBOB  2.00 | SOLOURTEXT AOAPTOR 7026
MC1361P 11.42| TAA263  12.20 | TBA920° 13.80 | BA164 0.14 | 0A81 019 | 66x67s PCLB2 0.93 | Full facility Colourtext decoder to place between serisl and
MC1352P 11.42| TAA300  13.88 | TBAS40 1382 | ga170  0.18| 0A%0 0.13 2110.23 | PCLB3 y2]l|feceize dAilivouiwouldiexpectiotalaualitvlieedamadeiunit
MC1357P 12.92| TAA320  1.10 | TBASSO  12.78 | ga1s2 0.27 | 0a9 0.18 [va1074  0.20 |PCLBA4 0.68 | -eofiet on request. 1£340.20
MC1358P. 12.30| TAA350A 12.48 | TBA990* 12.90 | BA201 0.13 | 0A95 0.20 | VA1077 0.31 |PCL86 1.27 | COLOUR BAR GENERATOR
MC1458G 1.43| TAA370A 3,18 | TCA270A° 13.85 | ga202 0.14 | OA2 0.43 | vA1091 0.29 | PCLBOS/85 1.00 h
MC1496L 1.18| TAA43S  11.70 Tgﬁao,x 1.43 | ga203 0.14 | 0A202 0.13 |VA1096/97/98 | PDS0O 3.78 ?”vf,?f.ﬁﬁ".ﬁ'n.vn;"f‘ir'éﬁ.“;:'n:.'é‘n?g?{:’vﬁé’:"ff‘;m”“{,z‘..f‘.
MC3051P 0.88| TAA450 13.39 | TCA290A 3.48 |, .08 | 0A210 0.89 i y
MFes00h o008 TAAS2) 110 | TCAs20a 198 |'BazlS  993|Thes .14 |varios pre:20/En2ccprAc output - blank raster . red raster + crosshatch - greyecale
MFC4080A 0.88| TAA522  2.09 | TCA440  1.67 | gaza3 0.48 [ TIL211 0.18 | VA1104 0.8 |PLBY D i < ™
MFCB040 1.11| TAASSO  0.45 | TCAB4O 276 | ga317  0.08 [ TV20 2.28 [vA1108/09/10/ | PLB4 079 |— : :
3'&‘3'3 é:; ;xggg Y;g ;g:ggg :;: BA318 0.07 JNgN 0.08 | 11/12 ail0.24[PL504 1.80
i I I INS16 X
MO  r3E7|Taasiia 181 |TCATIO 384 |BAnY  oa|macor 008 Yasoses °|Pisos 310 TELEVISION COLOUR
N 072| TAA611B 1. ‘ 08 | IN4002  0.07 .59 |F L
NESSS 13| TAKe21AI 233 |TCATSO 283 awez 003 |INaoos 008 |2a9z682 O |Piscz 32 RECEIVER MK Il
: : 82 | pax1 0.10|INd004 008 [ T8 0. 1/PB10 0.
5.70 ajg|Tcamo 328 BAXIE 010 | 1N4008 008 | o003 08S[PYEI/PEI10 080 | SEMICONDUCTOR PACK No. 1
s 2.30| TbA4a0 1438 pav7s 0.16 | IN40OE  0.10 | BRIOGES (Power Supply)
';7” ;g:;% ;;; BB1048 0.82 | IN40O7 0.92 | Rating Price (£) | Rating Price(f)
% b5 10 . IN5400 0.18 1A 50V 0.27 | 2A 100V 0.38 H
1338 | T0A1005 308 | BB10%8 033 U2i0 047 GV 028 200V 0140 . All Parts as Published £6.45
098 [ T0A1022 6389 [ gR100 o0| N8402  0.20 200V 032 00V 047 (inclusive of 51p VAT and p & p)
14 TOAI024  0.97 | gv100 0.35 | 15920 0.09. doov 040 600V  0.83
12.28 | TOA26810 2.88 BY103 0.38 | 15921 0.1 8003 g:g ‘gggx g:g P. & P. UK: £0.12 per order. Overseas: At cost.
g 1248 | TDA2640 2.88 | ZENER OIOOES 3A 100V 0.52 | 6A 100V 0.68 | Flease add VAT at 8% and 124% on tems marked!
SL9178  1B.80| TADIOO 12.68[ZN414 1.48| 400mW plastic 30-33V  14peach 200V 0.88 200v 068 |1 18 only potsible to shaw part of our range here. Our
5L91sa  18.88| (Fiterr 098 1/1.3W plastic 3.3-180V _18p each 400V 0.6 400V 074 [catslogue (30p refundable) shows Service Aids. 7400
SN72440N 1221 TBA120A 10.90 15WHlange  4.7-76V  £1.28 each 600V 0.67 [ ooV ciy, G, o3 e SED O G
SN76001N 11.67 | TBA120S* 1088 |  Indicates @ 26Woplastic  7.6-75V _ 67p each 800V 0.80 800V 0,88 | C2Pacitors. spacial TV items and many more transistors,
SN76003N 2.22 | TBA120SA 11.02 | version is also 20W stud 7.5-75V  £1.31 each 1000V 1.20 | 1000V 0.95 | Giodes ic s ond vaves.
TBA231 1.2 avsilable. 75W stud 76-76V  £7.95 each 10 and 25 A ranges also stocked. | 910 A/c 23 832 400. A/c facillties availsble
— - EAST CORNWALL
P 1 v CONVERGENCE
2n2F 1600V OC  60p 10nF S00VAC 80p KV 150F 1 By 250270 3P| pOTENTIOMETERS COMPONENTS
2n2F 60OV A 15nF 3KV 1.5nF 20p 300p
VAC 24p 15F 300vac 30p v 15oF 1Y 0o a7p| 5.7.10, 15,20, 50. 100.
3n6F 1700VOC  60p 22nF 300VAC  32p 83 150,120, 18KV 1nF 73p| 200.5000  138p each CALLINGTON - CORNWALL
4n7F 1500VDC @60p 100nF 1000VOC  20p b Spindles for
10nF 1000V DC 22p 470nF 1000V OC  80p ‘2-‘6% ‘230'? 0 sbove 5p sach PL17 7DW
3 . 220p p TEL: CALLINGTON (06783) 2637. TELEX: 35544
VHF to UHF CONVERTER CM6022/RA. "Televerta” for DX-ing or uhf receiver use on relay systems, Eire etc. 1€£24.40 (OFFICE OPEN 9.30-5.00 MON-FRI)
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A decade of the VCR

The 70s have seen the development of the domestic VCR
from initial laboratory prototypes to an established con-
sumer product. At the start of the decade, there were
numerous intimations that a number of firms had develop-
ment projects under way. There were also proposals for
other domestic video systems, both disc (Teldec) and film
(EVR), that subsequently fell by the wayside. The first
domestic VCR system to appear, Cartrivision, was in-
troduced in the USA in mid-1972. It was not a success. It
appears to have lasted for about a year, by which time
Ampex had also decided to drop its proposed Instavideo
system. Though RCA continued work on various proposed
systems, including discs and a holographic system using
cheap plastic film, US firms then seem to have lost interest.

The main development was continued by Philips in
Europe and various Japanese firms, in particular JVC and
Sony. Philips were first to introduce a successful system in
launching the N1500 on the European market in 1973. It
gave an hours’ recording/playback time. Up-dated versions
were introduced in 1975 (N1501) and 1976 (N1502), and
the N1700 with its two hours’ (later two and a half hours’)
record/playback time was launched in late 1977. Philips
never seen to have been keen to enter the US market with an
NTSC version.

The Japanese video manufacturers battled it out over the
years 1976-7 in their own and the US markets. Several
systems came and went, and at the end of it all Sony’s Beta
IT and JVC’s VHS systems had become firmly established.
During 1978, PAL versions were launched in the UK,
giving three hours’ playing time. Improved versions have
already appeared, the main items receiving manufacturers’
attention being timers with extended operating periods,
facilities for locating particular parts of the recorded
material quickly and easily, and the provision of pause con-
trols.

There is no doubt that many leading international TV
firms regard domestic video as the key to their future. The
colour TV markets in the developed world have reached
saturation point — the markets are now mainly first-time
buyers and replacement ones — while it’s likely that coun-
tries such as Korea, Taiwan and Singapore will scoop third
world TV markets as they open up. So video is an obvious
thing for Japanese and European TV firms to go for.

Seeing the growing dominance of the Japanese video
firms, Grundig decided to develop a variant on the N1700
system with more sophisticated features such as search-
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tuning. Its SVR system, giving four hours’ playing time, was
launched in 1978.

Which brings us close to the end of the decade and the re-
cent announcement of the joint Philips/Grundig V2000
system. You might have thought that there were enough
non-compatible VCR systems already. True enough, but if
a major technical breakthrough has been achieved then yet
another system is justified. All the systems so far use 4in.
tape. What Philips and Grundig have succeeded in doing is
to get up to eight hours’ playing time (with a corresponding
reduction in tape costs) from a cassette, by making use of
the tape twice over. In fact it’s a tin. recording system on
4in. tape, the arrangement being similar to the standard
audio cassette. This involves the use of some sophisticated
techniques, in particular dynamic track following, in order
to maintain correct head/track alignment. We shall have to
wait to see whether the system is accepted in practice how-
ever. As they say, the proof of the pudding is in the eating.
Philips and Grundig are nevertheless to be congratulated on
their successful development of the new system, and it’s re-
freshing to find that the European TV industry is not
prepared to play second fiddle to you know who.

The situation is unlikely to end at this point however.
Other systems are under development. Funai Electric of
Japan for example intends to introduce a system using a
4in.-tape cassette, and there is some emphasis on the
development of light-weight portable machines — the present
generation of VCRs is hardly acceptable for portable use,
being intended mainly as time-shift devices (seeing the
programmes when you want to rather than when the broad-
casting schedules dictate).

The intense competition in the video field has given the
consumer the benefit of very reasonable VCR prices.
Manufacturers can hardly have made much out of their
VCR efforts to date. What are the prospects? We still
incline towards pessimism. Do people have the time or in-
clination, even if they have the spare cash, to dabble with
yet another piece of domestic technology? It’s one thing to
pick up the paper or switch on the radio or telly, another to
organise yourself so that you can decide what you want to
see and when a week or more in advance, and then arrange
everything accordingly. And of course the marketing effort
will be against a background of forecast deepening world
economic recession..

Correction: The value of R9 in the class AB video circuit
featured in the monochrome monitor conversion article last
month should have been shown as 47k, not 27k%2.

567




Teletopics

TELETEXT TROUBLE

Setmakers, through BREMA, have expressed concern over
the slow growth of the teletext service and are understood to
be seeking government assistance. Production of teletext-
equipped sets has failed to reach anything like the expected
levels. The industry had originally hoped to sell about
40,000 teletext-equipped receivers by the end of 1977, but
to date only some 20,000 sets have been sold. Production
potential is said to be around 50,000 sets a year, but only
half this number is at present being produced. The industry
is blaming the price of teletext-equipped sets — around £700
for a 26in. model. It’s felt that the public will begin to buy in
large numbers only when teletext sets are available at an
extra £60 to £70.

Apparently some i.c. manufacturers have encountered
problems in getting the chips to operate at the frequencies
involved. The price of sets of teletext i.c.s is certainly
appreciable at present, accounting for much of the high
price premium of teletext sets. Setmakers feel that a major
breakthrough would occur if the price of the sets of chips
could be brought down to around £10 to £15. This is one of
those awkward chicken and egg problems however. Low
production means high prices, and until volume production
commences the prices will remain high.

With a saturated TV market, increased public demand
for teletext sets will come mainly through replacement sales.
Whilst replacement buyers frequently go up market, the
present premium seems to be a deterrent to many
purchasers.

DOMESTIC SATELLITE TV RECEPTION
STARTS IN THE US

Satellites have been in use for some time now in the USA
for coast-to-coast TV programme distribution, and have in
particular benefited cable system operators in enabling
them to increase substantially the number of channels
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available to their subscribers. So why not set up your own
backyard terminal, and link yourself to the satellite TV
distribution system? Well cost for one thing. Until recently,
it seems.

As we go to press with this issue a Satellite Private
Terminal Seminar (SPTS-79) is being held in Oklahoma
City, co-ordinated by Bob Cooper who is well known for
his DX-TV activities and as the former editor-in-chief of the
CATJ magazine. Four years ago a satellite receiver terminal
would cost you over $100,000. The cost a year ago was
$25,000, and has now fallen to under $8,000. If you have
the knowledge to build and set up your own terminal
however, the cost can be in the region of $500 to $1,000,
depending on how much surplus equipment you can obtain
to incorporate in the installation. Those attending the
seminar were provided with two complete sets of plans for
building a satellite terminal — the Coleman Conversion and
the Howard Terminal.

EXTENDED PLAY VIDEODISCS

The battle of the VCR systems raged mainly around how
many hours’ playing time you could get out of the cassette.
Now that Philips are test marketing their videodiscs in the
USA (in Seattle and Atlanta initially) a similar contest
seems to be looming up. The basic Philips videodisc, which
we described in some detail in our June 1975 issue, has a
playing time of an hour — half an hour per side. This is
rather wasteful of disc space however if you think about it.
The laser scans the disc from the centre outwards, each
rotation of the disc giving a complete picture, i.e. two fields.
This means that at the end of the disc (outer edge) a field
takes up far more space than at the centre. Much more
information could be crammed on the disc if the length of
track occupied by a field was kept constant from the centre
to the outer edge, with the disc speed being reduced
accordingly as the scan proceeds. This is the proposal put

Robert Coleman of South
Carolina with his $200 satellite
TV receiver terminal. Surplus
equipment which Robert ob-
tained over a six-month period
enabled the cost to be kept to a
minimum. Robert Coleman is
believed to be the first individual
working privately to design and
bring into operation state-of-the-
art gallium-arsenide f.e.t. low-
noise amplifiers for this service.
Coleman’s receiver electronics
cost him less than $50 to assem-
ble and put together: he was one
of the programme instructors at
the recent Satellite Private Ter-
minal Seminar held in Oklahoma
City.
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forward by Philips for their Extended Play videodisc. There
would be one complete picture per disc rotation at the
centre, as with the Standard Play disc, and three complete
pictures per rotation at the outer edge, the speed being
progressively decreased from 1,800 r.p.m. at the centre to
600 r.p.m. at the outer edge.

Sony, who have also demonstrated a working optically-
scanned videodisc system, have put forward an alternative
suggestion — halving the disc speed to double the playing
time.

TV4

The Government is to introduce a bill during the next
parliamentary session extending the life of the IBA and
giving it responsibility, “subject to strict safeguards”, for the
fourth TV programme. If all goes ahead as at present
planned, TV4 is expected to open as a commercial network
under IBA control in late 1982 or early 1983. The previous
Government had authorised the IBA to commence
engineering work for the new network.

MARKET FORECASTS

Mackintosh Consultants have issued a prediction that by
1982 72 per cent of Western European homes will have a
colour receiver — this compares with 47 per cent last year.
There is considerable variation between countries at
present. Whilst the W. German, UK and Swedish markets
are virtually saturated for example, only 15 per cent of
Spanish homes have a colour receiver. The Spanish market
is not likely to provide opportunities for hard-pressed
German and UK setmakers however, since the Spanish TV
industry enjoys a considerable measure of protection while
per capita income is likely to prevent a rapid growth of
sales.

As a result of excess production by W. German
setmakers over a million sets are now estimated to be held
in stock. Prices have fallen by a quarter, and some plants
are working on short time.

The total European VCR market last year reached
225,000. BREMA figures suggest that UK imports had
risen from 22,000 in 1977 to 95,000 last year. Mackintosh
suggest that if the average VCR retail price falls below
£600, European sales this year could reach 450,000. ’

The Henley Centre for Forecasting has also been looking
at its crystal ball. Predictions here are that UK VCR sales
could reach 150,000 this year, and that the market value of
video systems will show an increase of over 1,000 per cent
over the period 1978-84.

STATION OPENINGS

The following relay transmitters are now in operation:
Brushford (West Somerset) BBC-1 ch. 21, Westward
Television ch. 24, BBC-2 ch. 27. Receiving aerial group A.
Claonaig (Kintyre) BBC-1 ch. 55, Scottish Television ch.
59, BBC-2 ch. 62. Receiving aerial group C/D.

Dowlais (Mid-Glamorgan) BBC-Wales ch. 58, HTV Wales
ch. 61, BBC-2 ch. 64. Receiving aerial group C/D.
Faversham (Kent) BBC-1 ch. 22, Southern Television ch.
25, BBC-2 ch. 28. Receiving aerial group A.
Grantown-on-Spey (Highland) Grampian Television ch. 41,
BBC-2 ch. 44, BBC-1 ch. 51. Receiving aerial group B.
Ireshopeburn (Co. Durham) BBC-1 ch. 55, Tyne Tees
Television ch. 59, BBC-2 ch. 62. Receiving aerial group
C/D.

Oban (Strathclyde) Scottish Television ch. 41, BBC-2 ch,
44, BBC-1 ch. 51. Receiving aerial group B.

Walthamstow (London) BBC-1 ch. 45, Thames/London
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Weekend Television ch. 49, BBC-2 ch. 66. Receiving aerial
group E.

All the above transmissions are vertically polarised.

The latest (May, 1979) issue of the IBA’s invaluable
pocket guide to transmitting stations has now been
published. Copies can be obtained from the IBA
Engineering Information Service, Crawley Court,
Winchester, Hants, S021 2QA.

JAPANESE BUY UK CHIPS

Matsushita has placed an order with Plessey for 200,000
IGHz divide-by-256 CMOS i.c.s for use in a frequency
synthesiser tuning system to be incorporated in up-market
Panasonic TV receivers. The Plessey chip has been selected
because it’s the only 1GHz divider that can drive CMOS
metal-gate logic directly without the need for low-power
Schottky interfacing.

SUPERTITLING

Amongst the systems under development at the IBA’s
engineering headquarters is a new process called
“Supertitles” to help the hard-of-hearing follow TV
programmes. The system operates on the same principles as
teletext, boxed captions appearing at the bottom of the
screen. One problem is the fact that most people speak at a
rate of around 160 words per minute, while few typists or
machines can handle much over 80 words per minute.
Southampton University is collaborating with the IBA on
the project.

FLAT-SCREEN TV FROM SINCLAIR?

At a recent press conference Clive Sinclair announced that
his company is in the final stages of developing a flat-screen
TV receiver. The initial model would be a 3in. portable the
size of a small paperback, but the principle can apparently
also be used for large-screen models. What exactly the
principle is remains something of a mystery, the only fact to
emerge being that the screen is 3/8in. thick. Sinclair
Radionics is unable to finance the establishment of a
production line for the new development however, and is
looking for a partner willing to provide the required
investment. Meanwhile production of the present
Microvision model is being moved from the company’s St.
Ives factory, where 160 redundancies have been announced,
to a new and so far undisclosed location.

THE PYE STORY

A twenty page booklet marking the fiftieth anniversary of
the formation of Pye Radio Limited is available to members
of the public on application to Pye Ltd., Publications
Department, 137 Ditton Walk, Cambridge. This
fascinating little publication, entitled “The Story of Pye
Wireless”, traces the history of Pye receivers from the early
twenties (the Pye Unit System of 1922) to the present day.
TV sets, from 1936 on, naturally also feature in the story.
Many of the early sets are illustrated.

An intriguing part of the story is the creation of Pye
village industries throughout East Anglia during the 1939-
45 war. The Government had suggested that Pye build a
giant shadow factory. Instead however Pye took work to
the villages in order to make use of the vast productivity
potential of the area. By the end of the war the most
complicated electronic equipment was being made in every
corner of East Anglia, many people working at home. Pye
had over 14,000 employees in village industries at the time.
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Receiving French TV

FRENCH TV can be received on a permanent or semi-
permanent basis over quite a large area of England
(apologies to those in Scotland, N. Ireland and Wales).
Signals are present all the time along the entire south coast
and a fair way up the east coast, and extend some way
inland. During settled weather conditions, very strong
signals are present over much of the country. There are
three French TV networks, Television Francaise 1, Antenne
2, and France Regions 3. They can provide a refreshing
change from our local programmes, especially the late night
films! Language is not too great a problem: it’s surprising
how one tends to pick it up after watching for a while,
though fast-spoken French in films can be a problem.

French TV System

As in the UK, all three networks use the same transmitter
sites at u.h.f, The old 819-line system, used by TF-1 at
v.h.f., is becoming obsolete and dates for the closedown of
this service are being suggested, giving way to a new 625-
line v.h.f. service (where have we heard that before?!).

The u.h.f. network uses system L. This has positive-going
vision modulation, a.m. sound spaced 6-5MHz above the
vision carrier, and SECAM colour with the subcarriers
(two) at roughly the same frequency as our one subcarrier.
Needless to say, a UK system I TV receiver won’t think
very much of the French transmissions, producing a
somewhat jumbled negative picture with mostly buzzing
from the loudspeaker. A system I set can be used to line up
the aerials in the first place however, before you get too
committed with system L receivers.

Which Transmitter?

The first thing to decide is which transmitter to try to
receive. The map shown in Fig. 1 indicates the transmitters
most favourably received in the UK. Those marked with an
asterisk are lower powered ones, but can be well received
under good conditions. A problem that has to be taken into
account is UK transmitters on the same or adjacent
channels. The channel groupings correspond to our own
(the channel numbers are exactly the same) with the
exception of Boulogne where a wideband aerial will be
required.

. As a very approximate guide to the “UK service area” of
these transmitters, Lille is strongest up the east coast and in
inland areas; Boulogne in east Kent and south east Sussex;
Caen from mid-Sussex to east Devon; Brest in the south
west; and Rennes in the Channel Islands. Obviously the
local terrain and UK relay transmitters may make the final
selection of a transmitter somewhat different from this
rough guide.

Care is required in receiving Caen in central southern
England, as the aerial will be pointing more or less at
Rowridge, Isle of Wight, which is only one channel away.
Extra i.f. and aerial filters may be required therefore in order
to get good results — to say nothing of high-gain aerials with
a sharp forward pickup lobe. Sideways stacked aerials are
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recommended, especially in this area, in order to narrow the
forward pickup lobe — the problem in most locations will
be not so much the strength of the received signal as the
level of interference from UK transmitters.

Receivers

As regards receivers, there are several options open to
the budding French TV viewer. The obvious one, though
expensive, is a quick trip to Boulogne, where a set can be
purchased at a price in excess of UK TV prices plus a large
dose of French VAT (33%!) to say nothing of UK customs
duty. Certain setmakers, notably the German ones, can
supply SECAM sets in the UK. It’s worth making enquiries.

Perhaps the easiest solution, to start off with anyway, is
to convert a UK monochrome TV receiver. Late dual-
standard sets are the best, in particular the Bush TV161
series. Modifications are relatively simple with a dual-
standard set, as the French system L is a mixture of our
405- and 625-line systems. As a bonus, the set can still be
kept dual-standard, switching between the UK and French
u.h.f. systems.

Typical Conversion

As an example then we’ll take the Bush TV161, though
other dual-standard chassis will doubtless serve just as well.

First disconnect the switching linkage between the i.f. and
timebase panels, and solder the timebase panel for operation
on 625-lines only.

Connect switches 2Sla, b and c on the if. panel
permanently in the 625-line position. This is best done at the
rear of the panel, by breaking the “405” print to the
switches and linking the “625” contacts together. To cater
for the 6- SMHz spaced French sound, the old 405 sound i.f.
needs to be moved from 38.15MHz to 33MHz. This is
easily accomplished by increasing the value of C24 in the
2VT2 transistor can from 3-9pF to approximately 5-6pF,

Plymouth

Fig. 1: French TV transmitters which can be received in the
UK. Those marked with an asterisk provide a strong signal in
good reception conditions only. Cherbourg, Le Havre and
Boulogne have an e.r.p. of 100kW, all others an e.r.p. of
1MW. Rouen is also a 1MW transmitter, but the channels are
the same as Crystal Palace. The network number is shown
beneath the channel number.
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MANOR SUPPLIES

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

* 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 fivei.c.s. on colour bar P.C.B.
PRICE OF MK4 COLOUR BAR & CROSS HATCH
KIT £40.25 + £1.10 P/Packing. DE-LUXE CASE £5.55.

ALUMINIUM CASE £2.95, 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. CASE EXTRA £1.75. 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 + £1.35
P/Packing.
VHF MODULATOR (CHI to 4) FOR OVERSEAS £4.00.
INFORMATION ON VIDEO TAKE-OFF FOR C.C.T.V.

(ABOVE PRICES INCLUDE 15% VAT)
MANOR SUPPLIES TELETEXT KIT (incl. TEXAS
DECODER). Wide range of facilities in colour. External
unit. AE input to set. Write or call for further informa-
tion. See working demonstration model! Easy to build
and results guaranteed for every completed unit.

Texas XM11 % MoK XIND
Decoder £149.50 SO DEMANTIRAPony
Changes
bed 222

p.p. £L1.10. 3 U e % & ¢ from
Auxiliary Units L‘:;‘:(’:n
£101.00 p.p. £1.65. wi{hout
De-Luxe Case bty ching
£17.00 p.p. £1.10. et
(or total p.p. £2.95). Armchair
Prices inctude Sontrol of
15% VAT KL

Y [ravoe semits . il ! stations.
Separate Price List Corova s B )
for Individual Teey e *

Units available.

Manor Supplies
.

TELETEXT

154" x 10" x 34", i
Now available ex stock NEW MULLARD TELETEXT
DECODER MODULE 6101 VML, complete and tested.
Details on request.

COLOUR. UHF & TELEVISION SEARES«"QY

NEW ‘TELEVISION’ COLOUR RECEIVER PROJECT PARTS BEING
SUPPLIED. POWER, SIGNAL & TIMEBASE. SEND OR PHONE FOR
LIST. WORKING DEMONSTRATION SET NOW ON SHOW.
NEW SAW FILTER IF AMPLIFIER PLUS TUNER COMPLETE AND
TESTED FOR T.V. SOUND & VISION £3280 pp. £I.10.
T.V. PORTABLE PROJECT PARTS AVAILABLE. SEND OR PHONE
FOR LIST. WORKING MODEL AT 172 WEST END LANE, NW6.
TV TEST GENERATOR UHF MODULATOR £4.00 p.p. 40p.
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 £2.30 p.p. 80p.) COMPLETE TESTED
UNITS, READY FOR USE (DE LUXE CASE) £25.00 p.p. £1.10.
ADDITIONAL GREY SCALE KIT £3.35 p.p. 35p.
STAB MAINS POWER SUPPLY FOR ABOVE £5.50 p.p. 80p.
UHF SIGNAL STRENGTH METER KIT £19.40 (ALSO VHF VERSION)
ALUM CASE £1.75, DE-LUXE CASE £5.60 p.p. £1.10.
CRT TESTER & REACTIVATOR PROJECT KIT £24.00 p.p. £1.45
“TELEVISION” COLOUR SET PROJECT (1974) SPARE PARTS STILL
AVAILABLE. ALTVE. IF COMPL. & TESTED £16.80 + £1.10 p.p.
PHILIPS 300 Series IF Panels £2.90 p.p. £1.10.
PHILIPS 210, 300 Series Frame T.B. Pancls £1.15 p.p. 75p.
PHILIPS 19TG 170 Series Timebase Panels £2.90 p.p. £1.00.
BUSH A823 CONVERGENCE PANEL £7.60 p.p. £1.00.
BUSH A823 (A807) Decoder Pane! £8.65 p.p. £1.10.
BUSH A823 SCAN CONTROL PANEL £2.90 p.p. 80p.
BUSH A823 IF PANEL (EXPORT VERSION) £3.25 p.p. 95p.
BUSH BC6100 IF PANEL (EXPORT VERSION) £5.75 p.p. 80p.
BUSH A816 IF PANEL (SURPLUS) £2.90 p.p. 80p.
BUSH 161 TIMEBASE PANEL A634 £4.40 p.p. £1.00.
GEC 2010 SERIES TIMEBASE PANEL £1.15 p.p. 95p.
GEC 2040 Surplus Panels, ex-rental. Decoder £5.75 p.p. £1.00.
GEC 2040 Convergence Control Pane! £2.90 p.p. £1.00.
DECCA CTV2S Single Stand. IF Panel £4.40 p.p. 75p.
DECCA Colour T.V. Thyristor Power Supply. HT, LT etc. £4.40 p.p. £1.10.
BUSH TV 312 IF Panel (Single I.C.) incl. circuit £5.75 p.p. 75p.
BUSH TV Portable Eleven Volit Stab. Power Supply Unit £4.40 p.p. £1.10.
PYE 697 Line T.B. P.C.B. for spares, £2.80 p.p. £1.10.
THORN 3000 VID, IF, DEC, FTB SALVAGED £5.75 ea. p.p. £1.00.
THORN 8000/8500 POWER/SALV. SPARES £2.88 p.p. 60p.
THORN 8000/8500 TIME BASE, SALV., SPARES £5.52 p.p. 90p.
THORN 9000 LINE T.B. SALV.,, SPARES £8.62 p.p. £1.38.
MULLARD ATI1022 Colour Scan Coils £6.90 p.p. £1.30, AT1023/05
Convergence Yoke £2.90 p.p. 95p, AT1025/06 Blue Lat. 90p p.p. 40p, Delay
Lines, DL1E £1.00, DL20, DL50 £4.00 p.p. 80p.
PHILIPS G9 Signal Board Panels for small spares £4.80 p.p. £1.00.
PHILIPS G6 single standard convergence panel, inc. 16 controls, switches
etc., and circuits £4.25 p.p. 95p, or incl. yoke, £5.65. G8 Decoder panels
salvaged £4.25. Decoder panels for spares £2.00 p.p. 95p.
VARICAP UHF MULLARD U321 £8.97, ELC1043/05 £6.35 p.p. 40p.,
G.L 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.
TAA 550 58p p.p. 20p. Salv. UHF varicap tuners £1.75 p.p. 40p.
BUSH “Touch Tune” assembly, incl. circuit £5.75 p.p. 85p.
VARICAP UHF-VHF ELC 2000S £9.80. p.p. 75p.
VHF ELC 1042 £6.90 p.p. 40p.
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. £1.00, Ae Isol
70p p.p. 25p.
TRANSISTORISED 625 IF for T.V., sound, tested. £7.82 p.p. 75p.
HELICAL POTS, 100K. 4 for £1.40 p.p. 25p.
RBM 774 250R Mains Droppers, four for £1.15 p.p. 40p.
LINE OUTPUT TRANSFORMERS. New guar. p.p. 95p.

SPECIAL OFFER

BUSH 145 to 186SS series ............. £8.05 BUSH TV 1250 139......£3.28
BUSH, MURPHY A816 serics ...... £9.80 GEC 21 I4J/F|NELINE £5.50
DECCA DR 121/123, GEC 448/45 1.78

THORN 1590/15
KB VCI, VCII (003)
MURPHY 84910 939.
COLOUR LOPTS p.p. £1.10.
BUSHCTV 25 Mk3........ £9.45
BUSH 182 to 1122 etc....£11.30
MURPHY Equivalents..£11.30
DECCA “Bradford”

(state Model No. etc) ...£10,18

20/24, MS1700, 2001, 2401
DECCA MS2000, 24 00
FERG.

oy

900, 950

, 210, GEC 2028, 2040.. a

PYE 368, 169, 769 series.... GEC 2110 Senes £12.20

PYE 40, 67 series (36 to $5) ITTCVC 5109... £7.80

PAM, INVICTA, EKCO, PYE 691,693,697 ... £20.50

FERRANTI equivalents as above PHILIPS G8 ................... £10.15

SOBELL 1000 series .. " 3 THORN 3000/3500

STELLA 1043/2149... (Scan or EHT) £7.85
THORN 8500................. £12.50

THORN MONO SCAN COILS (850 to 1500) £3.25 p.p. 95p.
THORN 950 3 Stick Tray £2.75 p.p. 55p. Others Available.
6-3V CRT Boost Transformers £3.70 p.p. 85p., Auto type £2.10 p.p. 50p.
CALLERS WELCOME AT SHOP PREMISES (Tel: 01-794-8751)
THOUSANDS OF ADDITIONAL ITEMS AVAILABLE NOT NORMALLY ADVERTISED
ANOR SUPPLIES

172 WEST END LANE, LONDON, N.W.6.
NEAR: W. Hampstead Tuba Stn. {Bakerioo & Jubiles)
W. Hempatead British Rail Stos. {Richmend, Broad $1) (St Pancras, Bedford) Bus Restes 20, 159

Mail Order: 84 GOLDERS MANOR DRIVE, LONDON N.W.11.
ALL PRICES INCLUDE VAT AT 15%
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[ QUARTZ LCD (QUARTZ LCD (QUARTZ LCD [ QUARTZ LCD
5 Function 7 Function 11 Function sum curono ALARM 6 Function

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 Bmm
thick.

Stainless steel bracelet’
and back.

Adjustable bracelet.

Hours, mins., secs.,
month, date, auto
calendar, back-light,
quality metal
bracelet.

£6.65

Guaranteed same
day despatch.

Hours, mins., secs.,
month, date, auto
calendar, back-
light, seconds
STOP WATCH.

£9.65

Guaranteed same
day despatch.

Hours, mins., secs.,
month, date, back-
light, 24 hour
ALARM.
Adjustable stainiess
steel bracelet.

Only 9mm thick.

£12.65

8 Metac Pri
ey Sl"‘n' onty et el Gty o Guaranteed same
Bkt 6mm thick. £1 2_65 Thousands sold! day despatch.
g L L Guaranteed same day despatch. M3 L

(QUARTZ LCD (QUARTZ LCD Alarm  |[ SOLAR QUARTZ LcD )[QUARTZ LCD )
ALARM 7 Function Chronograph with Dual || Chronograph with Alarm|| Alarm Chrono

Time Zone Facility Time Zone Facility

Constant LCD display of Constant LCD dispiay of
haurs and minutes, plus hours and minutes, ptus 5
optionat secortds or optional seconds or
date dispiay, pius day date display, pius day
of the week and am/pm of the week and am/pm
indication sndicatron

Perpetual calendar, day, Perpetuat calendar, day

Hours, mins., secs.,
day, date, alpha day,
back-light, auto
calendar.

Adjustable stainless
steel bracelet.

22 function, 6 digit.
Hours, mins., secs.,
date, day of week,
stopwatch, split time
alarm, second watch
{dual time}, back-  §

R date. month and year. date, month and year light.
Only 9mm thick. 24 hour alarm with on/ 24 hour alacm with an/ FgRONT BUTTON
off indicatian, oft indhcation
£1 5 95 1730 second chrono 1710 second chrono OPERATION.
.

graph measuring net,

graph measuring net,
lap and first and second

tap and first and second

£22.65

place times. place times
Guaranteed same day Duai nime zone facihity Dual time zone facility Guaranteed same
mght light, right fight

despatch. Onty 9mm thick. day despatch.

L ms| | £22.65

Onty 9mm thick

M6 || £25.65 | meTac W erice e

r \ ™ ﬁ ™
SOLAR QUARTZ LCD |{ SEIKO Alarm Chrono ][ SEIKO Chronograph [ SOLAR QUARTZ LCD
Chronograph LCD, hours, mins., ) LCD, hours, mins., 5 Function

secs., day of week, secs., day of week, .

month, day and date, month, day, date, Genuine Solar
24 hour Alarm, 12 12 hour chrono-
hour chronograph, graph, 1/10th secs.

6 digit, 11 function.
Hours, mins., secs.

Solar panel with
1/100, 1/10 secs.,

battery back-up.

mins. 1/10th secs., and and lap-time. Back light and auto
Split and lap lap time. Back light, & Back light, stainless calendar.

modules. stainless steel, i steel water resistant, Hours, mins., secs.,
Auto calendar and HARDLEX glass. HARDLEX glass. day, date.

back light. List Price £130.00 Quality metal
Powered from solar ) List Price £85.00 bracelet.

panel with battery
back-up.

£13.95

METAC PRICE
METAC PRICE £8.95

£105.00 £68.00 Guaranteed same
Mg L M 10 . M1 1 day despatch.

\.

4 N A~ N7 _
HANIMEX QUARTZ LCD QUARTZ LCD DIGITAL
Electronic Ladies Slim Bracelet Ladies 5 Function LED CLOCK
LED Alarm Clock 5 function. Only 25 x 20mm and

. 6mm thick.
Hours, mins., secs.,

5 function. Hours,
Qay, date and back mins., secs., day, date
light and auto

calendar. and back light and

Elegant metal auto calendar.

b let in sil Elegant metal
CEXEEEE [0 BT € bracelet in silver or
gold.

gold.
State preference. State preference.

£15.95 £9.95

Guaranteed same day

e despatch. . Guaranteed same day Automatic brightness control. Weekend
Features and Specification: P despatch alarm cancel
Hour/minute display. Large LED display with \ M 1 4 \ . : M 1 5 :
p.m. and alarm on indicatos. 24 Hours alarm with Features and Specification:
on/otf control. Display flashing for power loss 2 . '
indication. Repeatable 9-minute snooze. Display Hour/minute display. Large LED display with
bright/dim modes controf. Size: 5.15" x 3.93" x HOW TO ORDER p.m. and alarm on mdlc'am;‘. 24 Hours alarlm with
236" (131mm x 11mm x 60mm). Payment can be made by sending cheque, postal order, Barclay. Access or American Express card ﬁ‘nd?:;((;?ngzl' E":SII:VQ_”:?“;TE :s;;’;wiu:’:
Weight: 1 43 Ibs {0.85 ka). AC power 220V. numbers. Write your name, address and the order details clearly, enclose 30p for post and packing oEdR briéhtn‘e’is control. Weekend alarm cancel.
or the amount stated. We do not wait to clear your cheque before sending the goods so this will
£9 _65 Thousands sold! not delay delivery. All products carry 1 year guaranteee and full money back 10 day reassurance,
Battery fitting service is available at our shops. All prices include VAT. £10.95
Trade enquiries: Send for a complete list of trade prices — minimum order value £100.
Guaranteed same Telephone Orders: Credit card customers can telephone orders direct to Daventry or Edgware Rd.,

Guaranteed same day
day despatch. despatch.

CALLERS WELCOME
L M13 L U= Shops open 9.30 - 6.OO.J M16

24 hour phone service at both shops: 01-723 4753 03272-76545.

[ =\
North & Midlands South of England’
67 High Street, DAVENTRY 327 Edgware Road
ELECTRONICS Northamptonshire LONDON W.2
Telephone: 03272 76545 Telephone: {01) 723 47583
L & TIME CENTRES )
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-increasing the value of C54 in the 2V TS5 transistor can from

47pF to 82pF, and increasing the value of C61 in the 2VT6
transistor can from 33pF to 47pF. In the 405-line position
the if. panel switching now corresponds to the French
system, while the 625-line position remains as required for
UK reception. '

Alignment

When it comes to alignment, no alteration to the UK side
of things is required of course. Switch the if. strip to the
French position, and tune in a French transmission. Sound
of sorts should be heard immediately, probably accom-
panied by buzzing.

Starting with the sound take-off coil L11, adjust for
maximum sound and least buzz. Then adjust the first and
second sound i.f. coils 126 and L30 for the same results. Go
back to L11, and repeat the procedure once or twice. This
should produce buzz-free sound. Note that the contrast
control (405/French) should not be over advanced, or

sound-on-vision and vision-on-sound may result (the old-

405-line system complaint!). When satisfied with the sound
alignment, tweak L10 (2VT2 can) in the vision channel on
test card (yes, the French radiate the PM5544 pattern all
afternoon on the third channel!) for optimum frequency
response. You should now have a highly sensitive
French/UK TV receiver.

Single-standard Sets

Single-standard sets can also be modified, but require a
great deal more work — not so much in providing for
demodulation of the positive vision signal, but in arranging
for the a.m. sound. An approach I’ve used is to employ the
ubiquitous surplus Philips G8 gain and vision selectivity
modules (see Fig. 2).

Three modules are required, two selectivity ones and a
gain module. Insert one selectivity module immediately after
the tuner, diplexing the output from this to the main i.f. strip
and to the second selectivity module. The output from the
latter goes to the gain module, whose video output pin
provides the audio signal. By suitably aligning all the Philips
cores, good sound can be obtained.

The correct vision signal sense can be obtained by using
a phase-splitter stage in the main if. strip, following the
vision detector diode. A suitable transistor is often present
anyway as an emitter-follower, the simple course then being
to take the signal from its collector. Beware of any d.c.
coupling. If this is present, a.c. coupling will have to be
introduced. You might think that simply reversing the
detector diode would do the trick, but this will totally upset
the a.g.c. circuit and any d.c. coupling present. No
.interaction occurs incidentally between the Philips units and
the existing i.f. strip.

As it stands of course this results in a single-standard
(French) TV receiver. By adding switching (a relay is best)
however the sound and vision can be switched back to the
UK standard: use the existing 6MHz feed for the sound,
and tap the emitter of the phase-splitier transistor for the
vision — also cut the supply voltage to the a.m. sound if.
system.

Colour

The more adventurous reader may ask what scope there
is for modifying a UK colour set for SECAM reception.
Modifying an existing PAL only board would be a
formidable task unfortunately. SECAM is a completely
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P Phase - To video amp. etc.
IEF"‘S;("':g L—  splitter LW B AR

transistor

Selectivity
Tuner panel Diplexer (3 x 22 s star splitter)
G8 )

Selectivity Gain
[O) panel ~ = panel —AF-
68 G8 'Video o/p pin'

3
Align all cores for maximum sound —minimum buzz in order marked

O o 0 0o (OO O oo o0

1 4 8 4
XX > 0 ©
‘Video out’
. p |¢|2V . ————
IFn «35vl'ace IF out Input +12v  [RF AGC (not used)
Selectivity panel Gain panel

Fig. 2: Block diagram of a single-standard receiver converted
for reception of French TV.

Pins viewed from underneath

different system up to the matrixing of the luminance and
colour-difference signals. One or two UK setmakers have
produced export versions of their chassis, often with a
PAL/SECAM decoder. The latter is a clever one with
electronic switching between the two systems. I’ve seen such
a board for the Thorn 3000 chassis. The situation with this
is somewhat complicated by the fact that the board was
made in Belgium and not by Thorn themselves, who cannot
supply it.

Results

Providing there’s a clear take-off in the French direction,
and interfering signals are at a low level, signals of sorts
should be seen at up to 150 miles from a IMW French u.hf,
transmitter. Needless to say, high-gain aerials mounted as
high as is practical should be used, particularly the farther
inland one is. As mentioned earlier, the main problem will
come from UK transmitters on the same or adjacent
channels. If several French transmitters seem likely to be
received, a wideband aerial on a rotator could be employed.
During enhanced tropospheric conditions the signals
become very strong indeed — often with stations from the
south of France causing co-channel interference.

If you obtain a SECAM colour receiver, you’ll obviously
need a higher signal level than for monochrome reception.
Below a certain signal level, colour noise increases rapidly
with the SECAM system, due to the f.m. threshold effect.
This happens only at quite low signal levels however, and in
practice SECAM can provide a better signal-to-noise ratio
than PAL under mediocre signal conditions. Noise tends to
appear as long streaks with SECAM and can be irritating.

It would be possible to build a monochrome French to
UK system converter. The French signal would have to be
demodulated and then remodulated to the UK standard on
a spare UK u.h.f. channel. I can somehow envisage a few

" G8 modules in the French i.f. strip!

One inconvenient point is that you can never be too sure
what programmes are being shown on French TV until the
day of the transmission. The French TV guide is published
well in advance: it can be ordered through large newsagents.

It should be possible to obtain a teletext decoder or
modify a UK one to receive the French Antiope system
(different again, needless to say!) and have pages of French
information in good signal areas.

Finally, my thanks to many friends in the south of the
country who have helped with advice on suitable

. transmitters for different areas. And my apologies to

anyone who is well and truly out of range of French
TV...H
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The V2000
VCR System

THE new V2000 VCR system which has been jointly
developed by Philips and Grundig represents a major ad-
vance in VCR technology. The compact cassette, roughly 7
x 1 x 44in., is capable of providing up to eight hours’ play-
ing time. It achieves this by using a quarter-inch video
recording system, i.e. there are two sets of video tracks (see
Fig. 1) one above the other on the 4in. tape. The arrange-
ment is the same as that used with audio cassettes: when
one track length has been used, the cassette is withdrawn,
turned over, and the second section of track is used. With
each track section providing up to four hours’ playing time,
the total playing time is a maximum of eight hours.

The greatly extended playing time — and thus tape
economy — has been achieved by cramming yet more infor-
mation on to the tape. The speeds used are much the same
as with other current machines, but the track width is the
narrowest yet. As a comparison:

System Tape Speed Read/write  Track Width
speed*

N1700 6-56cm/sec  8-1m/sec ~ 84um

SVR (Grundig) 3-95cm/sec  8-2m/sec 51um

VHS 2-339cm/sec 4-83m/sec  49um

Betamax 1-873cm/sec 6-6m/sec 30um

V2000 2.44cm/sec  5-08m/sec  22-6um

*Taking head and tape movement into account.

So the increased information packing density has been
attained by using quarter-inch recording and very narrow
tracks, laid down side by side. This implies the need for
great accuracy in the head/track alignment, and for this
purpose a new technique has been adopted — dynamic track
following (DTF).

The video heads (see Fig. 3) are mounted on small plates
of piezoelectric ceramic material which are in turn attached
to the upper section of the head drum. Since piezoelectric
material bends when a voltage is applied to it, this enables
the heads to be moved vertically. The control voltage is ob-
tained from the head as it follows the track, so that the
alignment of the head with the track can be continuously
maintained. The use of this technique has other advantages:
interchangeability of cassettes between machines is
guaranteed, while slow-motion, fast-motion and still-frames
can be obtained with good picture quality and without
interference.

The self-correcting video head system (dynamic track
following) operates during both record and playback. The
usual control track is dispensed with. As shown in Fig. 1
there are audio tracks at each side of the tape, both capable
of stereophonic recording/reproduction, and cue tracks in
the centre. These latter are not used in the initial production
VCRs, but will be employed in later development of the
system. For control purposes, DTF signals are laid down on
the track during recording at frequencies below the 625kHz
chrominance subcarrier (see Fig. 4). These vary between
adjacent tracks, following the sequence (Fig. 5) 102kHz
(f1), 117kHz (f2), 164kHz (f4), 149kHz (f3). Frequencies f1
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and f4 are recorded by one head (K1), frequencies f2 and {3
by the other (K2).

Dynamic Track Following

During playback, the relevant video head scans the
recorded tracks. In addition to the video signal and the
track’s DTF signal there will also be, due to crosstalk,
difference frequencies is compared, to find out in which
signal frequencies on adjacent tracks. Say head K1 is scan-
ning a track with a 102kHz DTF signal (f1). Adjacent
tracks will carry 117kHz (f2) and 149kHz (f3) signals. The
two difference-frequency signals produced will thus be
15kHz and 47 kHz (117 — 102kHz = 15kHz, 149kHz —
102kHz = 47kHz). The relative amplitude of these two
difference-frequencies is compared, to find out in which
direction the head is tending to move away from the correct
track, and as a result a correction signal is obtained for
application to the piezoelectric plate. This then pulls the
head back into alignment with the track. The difference

W Second audio track —mono or stereo
_T - (2 x 250pm)
Secong \ Second video track

de
si §f

—_—

STSEEECEEITTTITCINNURRNS:
— P - >>Cue tracks

First \Head First video track

‘side’

M=

- Tape

W First audio track—mono or stereo

Fig. 1: Arrangement of the tracks on the tape.

CASSErTE

Fig. 2: The M-wrap tape path in the recorder.

Tape
Upper drum unit

Video head N
I - ] J\
Head/plate movement\; c:;S/ Piezoelectric plate
1 Lower drum unit

Fig. 3: The heads are mounted on servo-controlled piezo-
electric elements to provide dynamic track following.
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Fig. 4: The signal positions within the bandwidth.

frequencies are 15kHz and 47kHz whatever the track, as
some addition and subtraction exercises will show.

During the period when a video head is not in contact
with the tape, i.e. between fields, its piezoelectric carrying
plate is restored to the position it had at the commencement
of the previous track. When the head returns to contact with
the tape therefore it’s in the correct starting position.

The head drum is specially heated in order to reduce to a
minimum the effect of any mechanical changes during the
scanning of the tape. By keeping the drum at a constant
temperature, its diameter hardly alters. Wear on the head
and frictional losses due to the tape sticking to the drum are
thus reduced to a minimum.

If the two heads show an equal deviation in the same
direction during playback, the effect is remedied by moving
the tape. For this action, the control voltage from the DTF
discriminator is fed to the tape servo. The result is that the
tape is moved relatively to the heads, restoring the correct
alignment. This is termed automatic tracking (see later).

During recording, the heads must be lined up in exactly
the correct position with respect to each other, since the
video tracks are laid down side by side with no guard band.
Due to tolerances however, for example the hysteresis
characteristics of the piezoelectric head carrying plates,
there is no permanent static condition. This means that
dynamic control is necessary during recording as well as
during playback.

This is done by placing one head in the nominal position
and including the other in a control loop. An additional
reference signal, at 223kHz, is recorded on the track for a
one and a half line period during the field flyback. During
the following one and a half lines, no signal is recorded on
the track (see Fig. 6). This enables the signal on the adjacent
track to be read in order to provide the required control
voltage.

Servo Systems

The tape runs through the recorder at a constant speed of
2.44cm/sec. For this purpose the capstan is directly con-
nected to the capstan motor spindle, on which a 216-pole
tachogenerator is mounted. The motor speed is 1164 r.p.m.
Speed control during recording is achieved by comparing
the phase of the signal from the tachogenerator with that of
a fixed 419-376Hz signal produced by a crystal oscillator.
During playback, the previously mentioned automatic
tracking system is used to move the tape into the required
position instead of using phase comparison.

The head drum is also directly driven, with the motor
connected to a 125-pole tachogenerator. The speed of the
head drum is 1,500 r.p.m. For phase comparison purposes a
phototransistor, coupled to the head drum, produces one
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Fig. 5: The sequence of the dynamic track following signals.
Read from the right, this is f1, 2, 4, 3.

Head K2 K1 K2 Ki K2 Kl
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Fig. 6: For dynamic head position correction during recording,
a signal is laid down during a 96usec period while the field
flyback is occurring. Recording ceases during the following
96usec period, the head then reading the crosstalk signal
from the previous track. The resultant signal initiates the servo
control action.

pulse per revolution (25 pulses per second). These are com-
pared to a 25Hz reference frequency. During recording the
reference frequency is produced by division from the field
frequency; during playback it’s produced by a crystal os-
cillator.

The scanning unit, which consists of the microchassis
and the integrated head drum motor/video head drum
assembly, has been designed so that it can be automatically
preadjusted in the factory. The scanning unit can be ex-
changed without difficulty in either the factory or the service
department. The same interchangeability applies to the
following parts of the scanning unit: the head drum motor
(with or without head drum), the head drum, the audio
head, and the erase head.

Signal Handling

As with the N1700 system, the slant-azimuth technique
(the two heads are angled at +15° and —15° with respect to
each other) is used to avoid luminance crosstalk between
adjacent tracks. To avoid crosstalk between the lower fre-
quency chrominance signals, a comb filter consisting of a
128usec delay line and an adder circuit is used. This of
course is a similar idea to the basic PAL arrangement.
These techniques are said to ensure good picture quality
during playback, while good sound quality is achieved by a
new system developed by Philips — “dynamic noise sup-
pression”.

Operation

The VCR has been designed for simple, foolproof oper-
ation. Search tuning is employed, as in the Grundig SVR
system (see Television, July). Once the search button has
been pressed, the recorder automatically scans all the TV
bands. Accurate, automatic tuning occurs immediately a
station is found. The tuned-in frequency can then be stored
in the memory, by operating the “store” command fol-
lowed by a channel number chosen by the user. A maxi-
mum of 26 channels can be stored in the memory.
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"IThe Philips VR2020 VCR has five memory blocks for
storing recording instructions. Each block stores the re-
quired starting time, stopping time, day of recording and the
relevant channel number. Programming can be done up to
16 days in advance. Once the recorder has been program-
med in this way, anyone using the recorder in between is
warned by the indication ‘“attention timer”. The cassette lift
opens if there is no cassette or a protected cassette in the
machine, drawing the user’s attention to the fact that he
cannot record under these circumstances.

There’s a separate switch, which can be set in either of
two positions, for each side. In one position recording is
possible: in the other, marked by a red indicator, recording
and erasure are not possible. This provides protection
against unintentional erasure.

If the auto-rewind button is pressed at the end of the pre-
programmed recordings, the recorder automatically winds
back to the beginning of the tape.

The VR2020 is equipped with a four-digit electronic tape
counter. To go back to a certain tape position quickly, the
go-to button is pressed and the required counter number is
keyed in on the keyboard. The recorder then winds forward
or backwards to the position requested. The counter is

automatically set to zero at the beginning of the tape. It can
also be set to zero manually if required.

An infra-red remote control system provides remote
channel selection and control of all the tape drive functions.

The use of an advanced microprocessor makes operation
very simple. If any key is pressed at random, a check is first
of all made by the microprocessor’s programme to see
whether the requested operation is permissible — for exam-
ple in the case of recording with a protected cassette in the
machine. The recorder is completely safeguarded against in-
correct operation therefore.

As a result of using microprocessor control, it’s possible
to switch over directly from wind to play or from off to
record for example: all the necessary intermediate steps are
automatically carried out by the recorder.

If the electricity supply is interrupted, the channels stored
in the memory are retained for about three months. Also,
once the supply has been restored any interrupted operation
continues. ’

The recorder contains a wideband aerial amplifier which
passes the off-air or VCR signal to the TV set without loss.
It’s not necessary therefore to switch the recorder over
between off-air and playback when the VCR and the TV set
are used alongside.l

No Clock Display

Steve Beeching, T.Eng. (C.E.l.)

THE problem with a Sony Betamax SL8000 VCR we had in
recently was that on switching on the clock didn’t show any
digits. The first thing I did of course was to check that the
supplies were reaching the timer board — these are 10V,
—20V and 2-5V a.c. They all seemed to be o.k., making the
checks with my oscilloscope since any further testing would
probably require its use to check on the presence or absence
of pulse waveforms. So on we went to check the waveforms
around the timer i.c. IC3101. There seemed to be a general
absence of pulses, except for pins 1 and 42 which had
400kHz pulses and pin 36 which had a 50Hz squarewave —
at the correct levels.

There are five enable lines to the display board (four
figures plus colon), on pins G1 to GS5. Enable is 10V,
otherwise the lines are biased to —20V via 100k resistors.
Each figure consists of a seven-segment arrangement, a to g,
and each part of the colon has its own input. Without any
input pulses there’s no illumination — the digits are
multiplexed, G1 to G5 being strobed in turn and each set of
segments altered digit by digit at a fast rate to produce a
constant display.

It seemed at the time a good idea to change the timer i.c.,
no mean feat since it has 42 soldered pins and is a cMos

—0 -20V
I —O 10V
10k -01
I3 % 'r
100k — Pin 7, 1C3101
03001 ov
7-5V
0:72V, Q300!
3
(0568 ——O0v

Fig. 1: Timer i.c. reset circuit.
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type at that. So the new one went in with me chained to
earth. Switch on and . . . oh dear, no lights! Still no. pulses
anywhere either. My workshop has dents in the wall that
match my forehead after previous VCR nasties, so I added
a few more.

A closer look was needed since something had obviously
been missed. Check i.c. pin voltages carefully. All correct
except for pin 7, the reset pin, which is connected to the
collector of Q3001 (see Fig. 1). This transistor should have
been turned hard on, with its collector at OV. Instead, it was
at 7-5V. Drastic measures were called for, so I earthed the
collector — and got lots of pretty green lights from the
display. I then discovered that the 10V line was in fact also
7-5V.

Now Q3001 resets all the timer i.c. functions when the
VCR is switched on, or in the event of a mains interruption,
thus eliminating any false timer action. At switch on, Q3001
is biased off by the —20V rail. The 10V rail rises slowly, due
to the large values of the decouplers - and the action of
C8104 (see Fig. 2) in the 10V regulator circuit. As the 10V
rail rises, the voltage at the collector of Q3001 increases
and, at a point just over 8V, the timer i.c. is powered but
held reset. At about 8-2V, zener diode D3001 switches on,
applying a positive voltage to the base of Q3001 which also
switches on. Its collector voltage falls to OV, thus removing
the reset.

So if the 10V rail is lower than 8V, the i.c. is held reset
and nothing happens. The fault was clearly in the power
supply, and swapping the timer or display boards would
have had no effect on the fault. The trouble was in fact due
to an open-circuit joint on the 10V supply reservoir
capacitor C8106. The effect of the rest of the circuit was to
produce a well-smoothed 7-5V supply.

Q8102
0 25C106+

18V AC 10V stabilised

€8106

ZZOOT 1000T

Fig. 2: 10V supply circuit:
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All Slog and No Grog. ..

THERE’S absolutely no rest for us busy boys lately. Even
when we finish you can bet your life some joker will spoil
your pint with “I don’t want to bother you, but ...”. You
escape from that and settle down at home with a bite to eat
-and a quick glimse of the telly before bedtime and the thing
changes channels all on its own. So you give up and go to
bed and dream about sets that won’t go right or women that
won’t go wrong or something. Look at yesterday for
instance. It started with colourless sets.

First an 8500 (Ferguson) with the complaint that the
colour had been intermittent but had now gone beyond
recall.

Dealing with Lack of Colour

I suppose we all have our own pet ways of making a start
when tackling faults that can have various possible causes. I
always like to start on this one by proving the presence of
timing pulses from the line output stage. These are applied
to connection 3/2 on the decoder panel on the 8000 series
chassis, and can be measured at TP9 in the burst gate
circuit. Finding little activity here we nipped smartly over to
the timebase panel and had a look at TP28, which again
was lifeless. It was a short step from here to R404 (33k)
which was found to be open-circuit.

Nice going we thought. Keep it up and we might regain

- some of our lost confidence which has taken a bashing
lately due to persistent wrong diagnoses, er diagnostics, er,
jumping to the wrong conclusions, with the consequent
hours lost plodding toward the right conclusions.

And the Next Gent Please

Of course the next case just had to be loss of colour
. again. Apparently Mr. Earlybirth had had a spot of trouble
with his Philips G8 of late, and was dissatisfied with the
service he had received from the original suppliers of the set.
He produced massive repair bills to prove it. Horrific would
perhaps be a better word. Since the last one was very recent
and was incurred in the quest for lost colour, I suggested
that he returned the set to the repairers for their approbation.
“Pm too scared” he said. “It’ll probably be a hundred quid
this time.” I couldn’t quite see how this could happen, but as
he was clearly adamant about not going back with it I didn’t
press the point further.

“0.K. Mr. Earlybirth, leave your phone number and
we’ll ring you when it’s sorted out.”

Clearly this was one to approach with caution. It was one
of the separate panel type, and it was obvious that some
work had been done on both the signal and the decoder
panels.

So we decided to cut across the usual routine and fit a
known good decoder panel which we just happened to have
lying around. With this in there was still no colour, so we
did something daft. We refitted the original panel and then
checked for the positive and negative pulses at pins 8 and 1
respectively at the rear edge connector. The negative pulses
were there but there was no joy at pin 8 (TP39). So over we
went to the timebase (line scan) unit and checked at pin 1 of
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plug U. Nothing here so follow the track along to R576
(4-72, or 4R 7 if you like that better). It didn’t look well, and
indeed proved to be open-circuit. A replacement of the same
small wattage did not overheat, and the positive pulses were
now present on my little diode probe.

Sadly however there was still no colour (and I hadn’t left
the colour control turned down like I did on that one some
time ago, chasing all over the place before I realized it).

So out came the decoder panel again and in went the test
one. Full colour. Suspecting hanky-panky, we looked with
care at the removed panel. The core of the reference
oscillator coil looked decidedly out of place, whilst all the
other cores were still sealed. So back went the panel and
careful adjustment to the suspect core restored almost
normal results except that the grey scale was out and the
picture was too bright with the brightness right down.

Resetting the blue d.c. level control R297 restored
normal brightness, and a touch up on the green and red
level controls restored the grey scale to very nearly perfect.
All that remained was to converge the set. This was easier
said than done, since R1933 on the convergence panel had
seen better days. A new 109 potentiometer put this right,
and we were quite pleased with the result.

“Mr. Earlybirth. Your set’s ready. Bring a couple of
hundred quid with you, ha, ha.”

It was a bit premature really because I suddenly became
aware that there was no sound when I turned it up to hear
what the tennis scores were (I can’t read).

The rear cover had to come off again, and the sound
returned on its own. This proved to be nothing more than a
poor contact on the audio plug, so we wern’t all that upset.

Put the back on again, having wangled the control
knobs through, and that was that. We didn’t really sting
him. He got change from three fivers, and was happy.

Only No Sound

“Not a lot wrong” he said. “Not a lot. Just no sound.” As
this was an ITT CVCS5, it came as no surprise and of course
we made straight for the PCL86. Giving it a quick clout
with a screwdriver handle restored the sound with a sharp
crack. In went a new valve and we waited for the sound to
burst forth. It didn’t. Applying the voltmeter, we found
rather more h.t. than we expected. Not too much voltage
you understand, but what there was was in too many
places.

As usual, my mind went completely blank. I knew I
should have h.t. on pin 6, the output pentode anode, but I
couldn’t remember what pin the screen grid voltage should
be on. So we had 200V on pins 6, 8 and 3, and 100V on pin
9. Looking it up, we should have had 200V on pins 6 and 3,
but pin 8 was the control grid. Not to be bothered with
niceties, the valve was whipped out and the voltage on pin 8
vanished. Another duff new valve, but what had happened
to the cathode bias resistor? Nothing apparently. It still
read 12092 and the 50uF decoupler was also in one piece.
Another new valve restored the sound.

“While you’re at it” said Mr. Ratchet (christian name I
presumed was Paul, as it said P on the job sheet), “you
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Line drive

Flyback pulses

Fig. 1: The width control circuit used in the ITT CVC5 and
subsequent hybrid colour chassis. The design is conventional,
but care has been taken over its implementation. Pairs of
resistors are used to reduce the voltage stress across the in-
dividual resistors, and the 0-0022uF decoupling capacitors
are included to protect the factory and dealer preset width
controls against high pulse voltages.

might have a quick look at the picture as there’s a line down

the left side.” There was indeed. It looked like brushing of

some sort, and the width only just made it. Just to put us on

~ the wrong track (tracking?) there was a sharp crack of
discharge from inside the line output section.

OfF came the screening and we peered suspiciously at the
tripler and focus assembly. Nothing seemed out of place,
and the discharge did not recur. Bearing in mind Eugene’s
good advice from earlier in the year, we looked hard at the
line output transformer subpanel for signs of dry-joints etc.
" Everything seemed in order.

Looking again at the picture, the line scan did not seem
all that even. We concluded however that once the left side
dribble was cured everything else would fall into line as it
were. For want of something better to do, we changed the
PL509. This made matters a damn sight worse, so we
changed the PY500 as well. This didn’t alter things at all.

Since the width was only just making it, we reset the
“dealer width” control R408 (see Fig. 1) which didn’t do
anything. Neither did the “factory width” control R412,
which seemed most peculiar. A meter applied to the
PL509’s control grid showed that there was adequate drive,
and incidentally shot out the width. “Ah ha” we said (not
being able to think of anything better).

So off went the supply and we got down to checking the
resistors in the width circuit. All seemed in order until we
came to the series resistors R418 and R419. They should
have been something like 150kS2 each. R419 read o.k., but
R418 didn’t read at all. A new resistor in this position
enabled us to set up the width correctly, with a nice even
line scan and no dribble.

“Took a long time to find that, didn’t it?” commented
Mr. Ratchet. “My name’s not Trundle” I protested (sorry
Eugene). “My name is the one over the door and I am a well
known ditherer. Always have been and it’s a bit late to
change now. If I was any good at this job I wouldn’t be
doing it.” Now there’s a profound thought. I must think
about that.

So the Day Wore On

Just for a change we thought we’d have a go at a
Ferguson audio effort. “Won’t play the records it won’t.”
This was a relief, as we’d had a bit of trouble of late with the
cassette side of one of one of these and didn’t relish another
bout for a time. BSR deck, funny noise, and dead slow on
45r.p.m.

Take off the turntable and clean up the centre post and
bush. Rough up the idler wheel, and a drop of oil into the
top motor bearing. Reassemble and check. Nice, quiet and
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only slightly fast on the strobe (as usual). Switch to 33.
Turntable stops. Do it again. O.K. on 45, stops on 33.

Take off turntable and check on idler wheel. Clunks
nicely on to the drive spindle on 45, doesn’t want to be
pulled across fully on 33. Conclude that there’s friction on
swing spindle in the 33 position. Oil and try again. No
better. Take out unit and check on nylon assembly and:
notice that swing arm has to come down a shade out of its
true position which would make the idler contact the motor
spindle. Why? Don’t know.

Note that there’s movement to spare on the assembly
when in the 45 position, but none in the 33 position
(determined by a nylon ratchet rotating the cog teeth of the
nylon speed selector drum). Think. “If the ratchet is pushing
the cog drum too far round, why not move it back one
tooth?” Ease out the ratchet and allow the drum to advance
one tooth. Instant success. Now plays 33 as well as 45.

Question: how did the ratchet and cog get out of sync in
the first place? Never mind, plod on.

Think about calling it a day and cashing up. Not difficult
as there is no cash in till other than that wrested from Mr.
Earlybirth and Mr. Pawl, sorry Mr. Ratchet. Will have to
reduce fluid intake until our monetary affairs improve.

Later

We had only a couple of halves, and that was spoilt by
someone wanting to know something I didn’t know
anything about. And so to bed.

Funny it keeps changing channels like that. I'll have to
see if it’s the i.c. Never mind. Think about it tomorrow.
Wonder what I can chat about in the next article? Twenty
five years with the September issue, seems only yesterday.

Thirty years ago: wrestling with old prewar Cossor 1210
with the funny sync separator. Two top caps at 90 degrees,
one for line, the other for frame (not field then). Bloody
great 15in. tube.

Thirty five years, thirty six or so ...
boys singing Lily Marlene.

I can still hear the

“There’s a desert squadron
Somewhere in the blue,
No one there that matters
To tell ’em what to do.

About nine miles this side of Alexandria, well past the
stinking tannery, is a small village called Fayid.

We had an airfield there, right on the Med, only the coast
road between. Our main war effort was making sailing
dinghies to play with out in the bay on our make and mends
(afternoons off). Fleet requirement unit they called us, 775
squadron.

And so to Sleep

There was a panic on. The skipper was going barmy. He
called Sub-Lt. Thompson in at the double.

“Listen Thompson. Something’s up. Jerries are flying
Ju 52s across to Benghazi carrying secret loads of I don’t
know what, but the army’s going mad and the Admiral has
been on the blower. He wants ’em shot down. Trouble is
they’re not ordinary Ju 52s, they’re Ju 52Ms. The M is for
metal. Bloody great lengths of corrugated iron right the way
along ’em.

Machine guns are no good, 20mm. cannon shells are
deflected back and shoot down or own Seafires — deflected
back by the grooves of the corrugated iron. Only one thing
to do. We've had a 70mm. gun mounted on a Hurricane
and that’ll knock a hole in anything. The recoil when the
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thing goes off will knock you back a hundred knots, so you
must go in at two hundred to avoid stalling.

We know your reputation for missing the target every
time Thompson, but this time you mustn’t miss. All the
other pilots have shot themselves down.”

Sub-Lt. Thompson,

Second in command,

Couldn’t find the target,

Too much bloody sand.

He dropped all his bombs out in the blue,
Too bloody true, and so would you.

If you had seen Benghazi,

If you had seen B.G.

So off went our hero, out into the blue, flying the
Hurricane burdened with the enormous gun.

Approaching Benghazi, he could see the distant speck of
the three-engined Ju 52 out over the Med. He could see
other flying things as well. Large birds called Shite Hawks,
wheeling about the sky, hungry for prey. Peculiar birds. The
only ones that fly in herds. Lots of cows and only one big
bull. He was so wrapped up in what was before him that he
didn’t see what was behind. An Italian Macchi 42 was
slowly coming up astern,

The Ju 52 came lumbering in over the coast line as our
Subby closed in to attack. He could plainly see the
corrugated side of the big jerry transport looming large.

Before he could get into the firing position, he saw the
transport dropping its secret cargo. Hundreds of cones
falling, each with their little parachute. Cornets from the
toe of Italy. So that was it. Cornettoes. What a devilish

' / scheme, seeing that allied troops held Benghazi at the

’

moment.

They bomb Benghazi every night,
And when they’re not,
They’re getting tight.

He fired his mighty gun. Crash it went. Bash came the
recoil, and the Hurricane practically stood still.
Unfortunately, the Macchi had closed up for the kill and
couldn’t avoid hitting the Hurricane. Bang, they went.
~ The impact shot Subby Thompson clean out of his
cockpit, and he’d forgotten his parachute. Whizz he went,
through the crisp North African air. The big Shite Hawk
saw his chance and moved in, grasping Subby firmly in his
enormous talons. The 70mm. shell tore into the Ju 52 and
down it went. Boom. The tangled mass of the Hurricane
and the Macchi spiralled into the sea off the coast. Leaving
our hero suspended as usual by Bull Shite.

~ Footnote to a Previous Epic

Footnote to the saga of Lt-Commander Pragham-Wright
who attacked the whole Italian 7th fleet in the Straits of
Messina (see July issue).

Nineteen ships were sunk that day by one torpedo. The
twentieth ship was rammed by the lone Swordfish, whose
pilot was heard to shout just before impact “one more for
the pot.”

We’ve had several enquiries, you see.

NEW TELEPART CATALOGUE

The new 152-page Telepart trade catalogue, listing over
5,000 items, is now available from Willow Vale Electronics
Ltd., Old Hall Works, Arborfield Road, Shinfield, Reading,
Berks. (Telephone: Reading (0734) 884444.)
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©® COLOUR RECEIVER OPTIONS

Most constructors who embarked on the colour receiver
project we started a year ago should by now either be
receiving pictures on their set or be very close to
finishing construction of the basic receiver.

Next month we start on the various options men-
tioned earlier in the series, starting with the addition of
teletext reception facilities. For this purpose the Texas
Instruments XM 11 teletext decoder module is used,
together with a very simple interface board and an inex-
pensive cable linked keypad. This approach provides the
simplest possible solution to the provision of teletext,
and the whole thing can be built and working within a
matter of hours. )

In subsequent issues we will describe how to add
remote control to the basic receiver: this will be followed
by the ultimate option, the addition of teletext and
remote control — the remote control system operating

both the receiver controls and the teletext functions. This

last option will enable constructors to build a receiver
which compares favourably with up-market commercial
sets.

® SECAM COLOUR

Following our feature on receiving French TV this month,
we thought it would be a good idea to take a look at the
way in which the French colour system (SECAM) works.
Keith Cummins describes the system, its pros and cons,
and reports on his observations of the results off-screen.

@® TACKLING MAINS/BATTERY
PORTABLES .

With their need to be able to operate from a 12V supply
as well as the mains, portables present their own
problems. A dead set can be a very dead one indeed — no
signs of life at all. John Law describes how to tackle this
sort of problem, with particular reference to the Thorn
1690/1591 chassis.

PLUS ALL THE REGULAR
FEATURES

ORDER YOUR COPY ON THE FORM BELOW:

(Name of Newsagent)
Please reserve/deliver the OCTOBER issue of

TELEVISION (55p). on sale September 17th, and
continue every month until further notice.
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Restricted Brightness Range

B}

RESTRICTED brightness range, i.e. inability to black out the
raster fully or, at the other extreme, to obtain peak white, is
a common fault in sets of all types, though it’s nowadays
most often encountered in hybrid colour sets.

The brightness control arrangements used in
monochrome sets are straightforward indeed, as the two
examples shown in Fig. 1 bring out. Where d.c. coupling is
used between the video output stage and the c.r.t. cathode
however, as in Fig. 1(a), value change in quite a number of
components can be responsible for the fault. The brightness
control circuits used in colour sets vary so widely that again
the causes of the trouble can be many and various.
Assuming however that the c.r.t. first anode voltages are
correct — a common cause of the fault on colour sets — the
basic cause of the trouble is always the same, restricted or
incorrect voltages between the cathode(s) and control
grid(s) of the c.r.t. The c.r.t. gun has to be negatively biased
of course, ie. the grid made negative with respect to the
cathode, though both electrodes may be at considerable
positive voltages with respect to chassis.

As a typical example of d.c. coupling between the anode
of the video output pentode and the c.r.t. cathode, Fig. 1(a)
shows the circuit used in the Philips 300 chassis — the basic
circuit is common to many earlier chassis from this
setmaker. The d.c. voltage at the anode of the video output
pentode is 142V, while the brightness control enables: the
c.r.t.’s control grid to be swung between 40-112V. The
effective working c.r.t. bias can thus be varied between
—30V, when the screen is at peak brightness, and —102V,
which is more than ample to black out the raster.

" Since a greater number of components affect the c.r.t.’s
cathode voltage than its grid voltage in the circuit shown,
there are more opportunities for brightness troubles to have
their origin here rather than in the grid circuit. The
possnbnlmes are: a low-emission output valve; value change
in the output pentode’s cathode bias resistor, its screen grid
feed resistor (if present) or, again if present, its bias stabilis-
ing resistor (between the h.t. line or the screen grid and
cathode); leakage in the cathode decoupling capacitor; or
value change in the anode load resistor.

If a component value change over biases the video
output pentode, thus increasing its anode voltage and
therefore the tube’s cathode voltage (still assuming d.c.
coupling), other faults will arise. The sync pulses and the
darker picture tones will be amplified on the more curved
portion of the valve’s characteristic, i.e. towards valve cut-
off. As a result, sync pulse amplification will be markedly
reduced, often showing up as impaired field sync, while it
will be almost impossible to separate the darkest two or
three squares of the test card grey scale.

When a transistor is used to provide the video output,
similar effects can occur due to an increased value emitter
resistor or inadequate base bias. If the latter is provided by
a d.c.-coupled emitter-follower driver stage, it may be
necessary to check back to the conditions in that stage.

Where a.c. coupling is used between the video output
stage and the c.r.t. cathode, as in most mains/battery
portables, the d.c. working conditions of the video output
stage are divorced (or should be, unless the coupling
capagcitor is leaky) from the tube’s cathode. The most likely
cause of the trouble in this case is a fault in the brightness
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George Wilding

control circuit. The control is usually connected across the
h.t. supply, generally with series resistors between the
control and h.t. and the control and chassis to set the range
of operation. If a resistor on the h.t. side of the control
increases in value, the brightness range will be restricted,

HT(200V)
RIS46
k <€
SexS Flyback
bilanking
Field Line
b 22k
100KS 500k :B"g"'"'“L.}v‘
> 40-12v
142V
1
7 LrFL200 i
Video -
input
—— R1506 -
0% "D’J o
€2048¢ SR2132
soT 150
'J" {a)
270k S
Video Y 2
& i—
470k S
Flyback
blanking
B5s8) tb)

Fig. 1: Contrasting monochrome receiver c.r.t. biasing
arrangements. (a) D.C. coupling between the anode of the
video output pentode and the c.r.t. cathode, with the
brightness control setting the tube’s grid voltage. This par-
ticular circuit is based on that used in many Phllips
monochrome receivers. With d.c. coupling, changes in the d.c.
conditions in the video output stage will directly affect the
tube biasing. Thus changes in the value of quite a number of
components, or a low-emission output pentode, will affect the
brightness. The VDR R1506 is included to provide switch-off
spot protection. When the voltage across a VDR falls, its
resistance increases. The effect here is to hold the grid
positive with respect to the cathode on switching the set off,
thus rapidly discharging the e.h.t. and preventing the
appearance of a switch-off spot. (b) A.C. coupling between the
output valve/transistor and the cathode of the c.r.t, with the
brightness control setting the d.c. voitage at the c.r.t. cathode
and the grid returned to chassis. Component values as used in
the Thorn 1500 chassis. Provided the coupling capacitor is
not leaky, there's little to cause brightness troubles in this
type of circuit. The usual cause of such trouble here is change
of value of a resistor in series with the brightness control. This
type of circuit is very common in transistor portables. Where
the resistor between the h.t. rail and the brightness control in-
creases in value, the brightness will increase — because the
c.r.t’'s cathode voltage will be reduced. On some mono-
chrome sets with a.c. coupling the brightness control is in-
cluded in the c.r.t.’s grid circuit, a fixed potential divider being
used to set the c.r.t.’s cathode voltage. Obviously a changed
value resistor in the potential divider network will alter the
brightness level.
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while if a resistor on the chassis side increases in value it
may become impossible to black out the screen — assuming
that the brightness control is in the c.r.t.’s grid circuit.

Fig. 1(b) shows the brightness control arrangement used,
with a.c. video coupling, in the Thorn 1500 chassis. In this
example the control grid is taken to chassis and is thus at
0V d.c., serving simply as a suitable point at which to apply
the negative-going flyback blanking pulses. The brightness
control sets the positive d.c. voltage at the cathode — range
from O to about 90V. This is equivalent to varying the
control grid between 0 and —90V of course.

If in doubt as to whether advancing the setting of the
brightness control reduces the tube bias sufficiently, a
simple test is to momentarily short the grid and cathode
together. This should not significantly increase the
brightness of the raster with the brightness control well
advanced. If it does, either the c.r.t.’s cathode voltage is too
high or its grid voltage too low.

On occasion, you might find that as the brightness
control is advanced to increase the c.r.t. grid voltage, so the
cathode voltage tends to follow suit. This is a sure indication
of grid-cathode leakage in the tube. It can sometimes be
cured by flashing techniques, but usually means that a
replacement tube will be needed.

Hybrid Colour Sets

When we come to hybrid colour sets using colour-
difference drive, we find a very similar situation to
monochrome receivers using d.c. coupling. The luminance
output pentode is d.c. coupled to the three c.r.t. cathodes,
and all the considerations of changed value screen grid and
cathode resistors etc. still apply. In addition however it will
be found that brightness control is effected by varying the
output pentode’s negative control grid bias, while this bias
may also be affected by the action of the beam limiter
circuit. When operating correctly, excessive e.h.t. current
will result in the beam limiter increasing the bias on the
luminance output pentode. A fault in the beam limiter
circuit may change the bias in either direction however. In
total therefore many components could be responsible if
you find that the luminance output pentode’s anode voltage
cannot be swung between the normal limits.

An interesting example of such a fault came our way
recently, the set being an Ekco one fitted with the Pye
hybrid chassis. Although the tube was undoubtedly of low
emission, appraisal of the test card showed that all three
darkest sections of the grey scale were at about the same
darkness level, and couldn’t be separated by juggling with
the contrast and brightness controls. Probably the most
common cause of excessive luminance output pentode
anode voltage (lack of brightness) and thus high tube
cathode voltage is a low-emission PL802 luminance output
valve. A replacement brought no improvement this time
however. The beam limiter threshold control RV16 was
found to have no effect, while the tube’s first anode preset
controls were as near maximum as possible consistent with
obtaining a relatively untinted raster.

The brightness control circuit used in this chassis is
shown in Fig. 2. It acts in conjunction with the d.c. restorer
diode D39 which conducts on the tips of the negative-going
sync pulse tips. When this happens, C39 is charged to the
voltage at the slider of the brightness control, which is
connected between 20V and —20V rails via R213, R212
and R202. The brightness control thus sets the d.c. level at
the control grid of the PL802 luminance output valve,
providing a smooth transition from minimum to maximum
brightness. It also provides a means for the beam limiter to
act — when the beam limiter transistor VT35 conducts, at
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Fig. 2: Brightness control circuit used in Pye hybrid colour
receivers. The d.c. restorer diode D39 conducts on the tips of
the negative-going sync pulses, returning the coupling
capacitor C39 to the d.c. voltage set by the brightness control.
The beam limiter also acts on this circuit. With excessive
beam current, the line output valve’s cathode voltage in-
creases and the beam limiter transistor VT35 switches on. Its
collector current, flowing through R213, alters the voltages
along the resistive chain R213/R212/RV14/R202. The
voltage at the slider of the brightness control is thus pulled
back, and the beam current reduced to a safe level.

maximum beam current, the voltage at the junction of
R212/R213 is reduced.

Withdrawing the small white plug from socket 15 on the
colour-difference amplifier panel removes both the
luminance signal feed and the control bias from the control
grid of the PL802. When this was done, with the bright-
ness control at maximum, there was an immediate and
most pronounced increase in brightness level. Clearly

‘then the brightness control was failing to reduce the bias on

the PL802 sufficiently, and on making voltage checks
alaong the resistor network R213, R212 etc. R212 was
found to be open-circuit. Replacing R212 also restored
normal beam limiter action.

Restricted brightness control range on hybrid colour sets
using colour-difference tube drive can also of course be
caused by incorrect tube control grid voltages. The colour-
difference signals are a.c. coupled to the grids, with clamps
to establish the correct d.c. conditions. These are usually
driven by line-frequency pulses, so absence of the pulses will
remove the clamp action. This is quite rare however: more
common is drift or variation in the d.c. level from one gun to
another due to a component value change. With the Pye
hybrid chassis however the tube will be completely or
almost completely biased off should either R389 or R393
on the CDA panel go open-circuit. The effect of this is to
remove the clamp voltage, so that the voltages at the anodes
of the clamp triodes fall to a very low figure instead of the
correct 100V or so.

The diversity of brightness control arrangements used in
receivers using RGB drive is such that we can’t go into
them here. Fortunately they don’t in practice give much
trouble.

Preset Controls

Often the trouble is simply an incorrectly adjusted preset
control. Preset brightness controls are to be found in sets of
all types, and operate in a variety of ways. In the GEC
hybrid chassis there’s a background control which sets the
colour-difference signal clamping level. In addition you’ll
often find in a colour set a beam limiter threshold control.
It’s vital that all controls that affect the brightness level of
the picture are correctly set up. This is especially so when
the tube is ageing, since wrongly adjusted presets
accentuate the effects of low tube emission.ll
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New Teletext

Signal Pan

SOMETIME ago I built up the original version of the
Television teletext decoder. I found however that under cer-
tain signal conditions an unusually high number of errors
was present on the display. These could usually be
eliminated by adjusting the slice level, the tuning and the
clock frequency slightly, but the main difficulty seemed to
lie in the critical nature of the data recovery section used in
the original design. To overcome this problem, a new signal
panel was designed. This uses the original if. strip along
with a new adaptive data recovery section which is able to
cope with quite large variations in signal strength and noise
levels. Improvements were also made to the if. strip
earthing arrangements, to overcome certain problems with
the original.

el

Alan Kitching

The circuit of the new section of the board is shown in
Fig. 1. The video input is taken from the positive-going
video output of the TDA440 i.c. (pin 12). The new section
also includes a 6MHz sound preamplifier as some problems
were experienced in the original design at low sound
modulation levels.

Buffer Stage

The positive-going video output from pin 12 (which was
left disconnected in the original design) of the TDA440, at
about 3V peak-to-peak, is a.c. coupled to the base of the
emitter-follower Trl. This provides a low-impedance source
to drive the sync and data separator circuits. A parallel tuned
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Fig. 1: Circuit diagram of the revised data recovery section. The i.f. section remains unchanged. R12 shown twice in error.
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circuit (L.3/CL1) removes the 6MHz intercarrier sound
signal, which would otherwise upset the operation of the
data clock — this is very close to 6MHz.

Trl has a split emitter-load resistor (R4/R5), so that a
high-amplitude video signal is available to drive the sync
and data separators and a low-amplitude video output is
available to drive the modulator and the sound if.
preamplifier TrS. This split emitter load also provides isola-
tion between the external circuit connected to the video out-
put edge connector pin 9 and the internal data separation
circuitry, thus reducing the number of errors caused by
locally generated interference.

Sync Separator

We will deal first with the sync separator section of the
circuit. The composite video at the emitter of Trl is a.c.
coupled via C2, with D1 providing d.c. restoration, clamp-
iing the sync pulses at about —0-6V. R7 and C3 form an
h.f. filter, removing the chroma information and the remain-
ing video signal from the feed to the positive input (pin 12)
of the comparator IC 1a. The negative input (pin 11) of the
comparator is connected to a voltage between —5V and OV:
this sets the level at which the composite video is sliced. The
level is set to approximately half-way through the sync
pulse portion of the waveform. TTL mixed sync appears at
the output pin 9.

The negative-going leading edges of the sync pulses
trigger the monostable IC2a, which switches state for
18usec. The Q output then returns to logic 1. This rising
edge clocks the D-type flip-flop IC3, the Q output of which
takes up the state of the D input which, during the field sync
period, is at logic 0. We thus have negative-going field sync
pulses at the Q output of IC3. These are taken out to edge
connector pin 5, while the line sync pulses are brought out
to pin 1, maintaining compatibility with the original board.

Adaptive Data Slicer ' 4 "

Turning now to the data separation section of the circuit,
the positive-going trailing edges of the sync pulses trigger
monostable IC2b. This produces a short, positive-going
pulse of about 2usec duration during the back porch period.
The pulse switches Tr2 on, clamping the black level of the
video signal, which is a.c. coupled via C12/C13, at
approximately OV regardless of the average level of the signal.
The slice level is set by using a peak detector to detect the
data amplitude. The resultant information is used to set the
slice level midway between the positive data peaks and
black level. Let’s see how this operates.

Tr3 and C14 form the positive data peak-detection cir-
cuit, with R15 providing the time-constant to set the decay
time. The time-constant is fairly long compared to the data
bytes, to prevent too much decay during the worst-case
condition of fourteen consecutive zeros. Tr4 offsets the
base-emitter voltage drop of Tr3, while the shorter time-
constant of C15, R16 increases the rise time of the peak-
detector circuit to reduce the effect of large noise spikes.

The slice level can be adjusted by means of VR2 over the
range from OV to the positive data-peak level. The voltage
from the slider of VR2 is applied to the negative input (pin
2) of the second comparator IC1b, the video signal being
fed directly to its positive input (pin 1). The output, at pin 4,
is a TTL signal representing the sliced serial data. This is
buffered by half the 7400 i.c. ICS5.

Data Clock

The serial data from pin 4 of the data slicer i.c. is also fed
to the clock generator section. The differentiating network
C16, R17 produces a positive-going output to turn on gate
IC4a, forcing its output to the low state coincident with the
positive-going edge of the data bits. IC4d inverts the serial

Tuner

Fig. 2: Component location diagram of the new signal board. The component location diagrarn for the i.f. section is given in the
October 1977 issue.
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Fig. 3: Copper pattern of the new signal board. The board is available from our Readers PCB Services, reference 11331. Note
that the actual size of the board is 386mm x 205mm.

* components list
(new data recovery section only) Pin 'S <—1{
i : g " Fig. 4: Constructional

}};"S‘S‘“S‘ s gfpac‘tors'l OuF 25V details of coil L4. cB
R2 10092 C2 100n Pin 6
R3 22k C3 47p
R4 5609 C4 22n
gg ?(6)81? gg %%g dat_a and _drives another differenti_ating network C17, R19.
R7 a7 C7 270 This, with IC4c, operates in the same way as
RS 1k c8 10uF 10V IC4a/.C 16/R.17, producing a short negative-going pulse
R9 4K7 Cc9 22n coincident with the negative-going edge of the data bits. The
R10 4k7 C10 M2 | outputs from IC4a and IC4c are connected in the wired-or
R11 10k Cl1 2n2 mode, with R20 forming a common load resistor. Conse-
R12 4k7 Cl12 10uF 10V quently a series of ghort, negative-going pulses coincident
R13 3k9 C13 22n with the positive- and negative-going data transitions is fed-
R14 1k Cl4 680p into one input of the data clock oscillator formed by IC4b
RIS 220k Cl15 4n7 with L4 and the associated tuning capacitors. The pulses
215 e Cl6 47p serve to lock the oscillator in the correct phase and frequen-
gig 2.2/83 8; ;;g cy as the .incoming data. Tl}e free-running frequency of the
R19 6809 C19 29n oscillator is set by the core in L4 to the data clock frequen-
R20 4709 C20 10uF 10V cy (6-9MHz). . .
R21 4709 C21 220 The data clock output is buffered by half the 7400 i.c.
R22 8k2 Cc22 22n ICS and is then brought out to edge connector pin 19.
R23 5609 C23 10uF 10V
R24 39Q CL1 150p polystyrene
R25 4709 CL2 220p polystyrene Construction
All 4W 5% carbon film CL3 560p polystyrene . . .
VR1 1k All electrolytics tantalum bead. If the new signals board is to be constructed using com-
VR2 1k All capacitors not otherwise ponents from the original board, these can be transferred on
2in. cermet multiturn specified ceramic plate. a one-to-one basis — the component layout is identical. If the
Semiconductors: circuit is to be built from scratch however the constructional
IC1 75107 Tr3 BC182L details given in the October 1977 issue should be followed
IC2 74221 Tr4 BC212L and alignment carried out as described in the November
IC3 7474 TrS BC182L 1977 issue.
IC4 7403 Coils etc: Construction of the new section of the board is straight-
IC5 7400 L3 25 turns forward, following the component layout shown in Fig. 2.
Dl IN4148 L4 30 turns The only component requiring any special consideration is
E; ggig%i ?v?:}}: 3;5:5’%“?‘8"‘:?;::‘"‘ formersi  the clock coil L4, which differs slightly from the original. It

CF1 SFE6-OMB Murata can be wound on the same former however after removing

the old winding (see details in components list). Take care to
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Fig. 5: Underside copper pattern for the teletext options card (see last month), ref. DO64.
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Fig. 6: Topside copper track of the options card DO64. Note that the actual board size is 438mm x 205mm.

connect the decoupling electrolytics on the negative supply
rail the correct way round, i.e. positive to chassis.

Alignment

Assuming that the alignment and the 6MHz sound trap
have been set up in accordance with the instructions given
in the November 1977 issue, and that a good picture which
includes a teletext transmission is being received, the new
data recovery section should be set up as follows. Switch to
the text mode and connect a scope to pin 9 of IC1a. Adjust
VR1 to produce TTL composite sync at this point. Check
that TTL field sync pulses are present at pin 5 of IC3: if not,
check the timing components and connections around IC2a
and IC3.

Select the page roll mode and whilst watching the screen
adjust VR2 for the most rapidly changing display of
characters. When this point has been reached, adjust L2

TELEVISION SEPTEMBER 1979

slowly until the text is as free of errors as possible and com-
plete pages are seen to roll through. Repeat these last two
steps if necessary.

Finally switch off page roll and select the clock-cracker
page. Adjust L4 a quarter of a turn at a time until complete
pages of error-free text are produced. Check on all the other
channels.l

MONOCHROME MONITOR CONVERSION

One of the fundamental requirements for a monitor is that it
is isolated from the mains. We neglected to mention this
point in our article last month, and it’s important that con-
structors incorporate a mains isolating transformer ade-
quately rated for the set being converted. A suitable
transformer is the RS Components type 207-469 which is
rated at SO0VA. Where the power consumption does not
exceed about 150W, the 200V A type 207-021 can be used.
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Fig. 7. Component location diagram for the options board.
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Servicing Pye Solid-State Colour

Receivers

The 713,715, 717, 725, 731, 735, 737 and 741 Chassis

Part 1

THIS series of articles will cover all the Pye solid-state
colour chassis produced up to, but excluding, those sets
using the G11 chassis. First we shall deal with the large-
screen models. The 18 and 20in. sets used a chassis with
certain similarities but a completely different layout: these
(the 713, 715 and 717) will be discussed later.

Chassis Numbering

Now to sort out the confusing mixture of chassis numbers.
The original was the 731 chassis, using a 26in. tube and an
SN 76544 combined line and field oscillator i.c. To make the
sets VCR compatible, the i.c. was altered to a TBA920 with
the field oscillator redesigned using discrete components:
the chassis number became 737. Putting the tuning controls
in a drawer separate from the push-buttons changed the
number to 735! Later models using an A66-410X quick-
heat tube had their chassis designated 741; and a “pruned”
version fitted with a 20 or 22in. 90° tube was numbered
725.

Despite this complicated system of numbering, most of
the panels are interchangeable; the exceptions of course are
the line timebase and convergence panels, which differ for
90° and 110° models; the field timebase panel (which can
be changed if three components are altered); the c.r.t. base
panel; and finally power supplies -coded 4A4 cannot be
changed for different types.

Accessibility and Layout

Accessibility is quite good, most of the panels being held
in three vertical plastic frames which slide on runners, two
on the left of the c.r.t. looking from the back and one on the
right. The latter holds the convergence, power supply and
field timebase panels; for access, lift the plastic latch at the
bottom rear corner, draw the panel to the rear until it clicks,
then swing it out and lock it in position with the plastic peg
at the top. In this position, the convergence controls are
accessible from the front of the set. For greater access push
the panel, while it’s still at an angle, back into the cabinet to
free it from the runners. The top runner can be freed from
its guide with a strong pull, allowing the panel to be laid on
its back.

The extreme left-hand frame carries the chroma panel
(top) and a bottom panel containing the tuner, i.f. module,
vision detector and sound stages. This frame can be pulled
along its runners after the top and bottom latches have been
released. When in the nearmost position, the panels swing
out to the left. The frame on the left nearest the c.r.t.
contains one large board with the line timebase and raster
correction circuitry on it, and is attached to the cabinet in
the same way as the right hand frame — it’s necessary to
swing out the chroma/i.f. panel however before removing or
turning the line timebase. The plastic moulding on the large
if. can is to prevent shorts to the line timebase print when
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both panels are out, but beware of the if. panel shorting
against a metal aerial plug (I found this out the hard way!).

Power Supply Circuit

Starting with the power supply, a blown mains fuse will
in most cases mean either that the mains rectifier thyristor
D888 is short-circuit or that the mains filter capacitor C915
(0-22uF) is short-circuit. If C915 has shorted it will usually
have blown one of its ends off. It should be replaced by a
component rated at 1kV working. Early power supplies
used a 16472 thyristor, later ones a 2N4444 or BT106.
Beware of devices coded TV106 — an OT112 seems to be
about the most reliable replacement.

The thyristor can suffer from leakage as an alternative to
going completely short-circuit: this causes the h.t. flutter
familiar to most of us (though this symptom can have other
causes as well). First try setting up the h.t. Adjust RV916
(h.t. fine) to mid-position, and RV917 (h.t. coarse) fully anti-
clockwise. With the meter on the dropper tag marked
“185V”, adjust RV917 for 195V, then adjust RV879
(overvolts) until the picture just starts to pulsate. Finally
adjust RV917 for 185V.

Another cause of h.t. flutter is a faulty diac, particularly
if of the black plastic D3202Y type. A BR100 is a suitable
replacement, but in an emergency reversing the diac
sometimes works. Often this device will go open-circuit,
sometimes intermittently, but an intermittent diac can
usually be persuaded to give up the ghost altogether when
sprayed with freezer.

Early panels had a diac/thyristor arrangement for
overvoltage protection: this was later altered to a more
conventional circuit using a transistor — similar to that in
the Philips G8 chassis. As mentioned before, the earlier
and later panels are interchangeable — unless the board is a
very early one coded 4A4.

A fairly common'fault on this set, as in the G8 chassis, is
a dry-joint on the mains filter choke L909. Those of us used
to the G8 may think that a quick clean-up and re-solder will
get the set going again within minutes. But no — the beast
will usually be found to be very dead on switching on again.
The reason is that the tag on the choke burns quite a hole in
the print before the receiver packs up altogether, and the
heat produced destroys D884 (7-5V zener) in the
overvoltage circuit.

Measuring the voltages on the diac can be revealing in
cases where a.c. is reaching the thyristor but nothing is
coming out. First however make sure nothing is on the
cathode: a very low a.c. reading means that the power

" supply is working but R978 (3-3Q) is open-circuit.

Confusing, but quite logical — if the thyristor’s cathode is
not connected to the rest of the set, it will follow the gate via
R885, and the gating pulse must be between gate and
cathode.

Back to the diac: there should be 11-5V positive on one
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Fig. 1: The timebase, c.r.t. and power supply circuitry used in the 737 chassis. In earlier versions a gating pulse at pin 3 of SK501 is obtai
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Fig. 2: The over-voltage protection circuit used in early
models. On very early versions, PL919 is taken to the cathode
of the mains rectifier thyristor: this gives a crowbar action,
blowing the mains fuse in the event of excessive h.t. voitage.

side and 8V negative on the other — no positive voltage
means either a fault in the overvoltage protection circuit or
D901 (BA222) short-circuit; a very low voltage means
VT896 (BC147), VT902 (BC147) or D904 (7-5V zener)
short-circuit, or possibly C905 defective (can result in a
very low h.t. rail if leaky). VT881 and VT896 can be
temporarily removed just to check, but remove the h.t. fuse
first (situated bottom centre). Lack of negative voltage
normally means a defective diac.

Up to now the dropper has behaved itself, apart from the
aforementioned R978, which may either be part of the
dropper or a separate resistor mounted above. If of the
latter type, the correct replacement must be used otherwise
mysterious hum bars may be produced. Dry-joints on C880
and C877 (h.t. reservoir/smoothing) can also be the cause of
hum bars. As yet we haven’t had to replace either of these
capacitors, but sooner or later they will begin drying up to
cause low h.t.

R911 can change value to cause low h.t. As with other
solid-state chassis, it’s advisable to check that the h.t. is
correctly adjusted whenever one of these sets is serviced.

The Line Timebase

The line timebase is fairly conventional, using a BU108
output transistor. A feature to note is the method of deriving
the boost voltage for the tube first anodes. The e.h.t. tripler
contains the now usual clipper diode to remove the rings on
the input pulse and improve the e.h.t. regulation. If the
overwinding is not connected to anything else d.c.-wise, it
assumes a potential of about 1kV above chassis. The
“bottom” end is decoupled by C563 (0 1uF), and supplies
the first anodes. C563 in fact is the béte noire of this chassis.
When it goes short-circuit it gives the symptoms of a faulty
tripler — disconnect the tripler, and the line timebase starts
up. Later sets use an 0-22uF, 1-25kV working capacitor. If
the set is left on in this condition, the demise of the tripler,
sometimes followed by the BUI0O8 and the line output
transformer, can result before the h.t. fuse blows. Where the
h.t. fuse F971 has blown, C563 should be the first check
therefore. C563 should also be checked whenever the tripler
fails.

The 90° and 110° transformers are not interchangeable,
the 90° one having more tags. Also, later replacement
transformers from the manufacturer have the shift winding
incorporated in the primary bobbin instead of being wound
externally on to the core: a slight modification is needed on
fitting, but full details are supplied with each transformer — a
2-7Q resistor is required in series with the cathode of D580.

The next most common fault must be failure of C514, the
line oscillator timing capacitor (with the TBA920 i.c.). The

590

result is a dead set, which often springs to life if any voltage
measurements are taken round the line driver stage, leaving
doubt as to the cause of the fault. If the set manages to stay
off, it will be found that the collector of the driver transistor
VT541 is at h.t., with no negative voltage at its base.
Another prod with the AVO shows that the voltage at pin 2
of the TBA920 is approximately correct — so we jump to
the wrong conclusion and replace the BF355. After this
disturbance the set may work, but sooner or later will fail
again when C514 goes open-circuit and the line oscillator
tries to run at about 3MHz. Replace with a polyester — not
ceramic — type. Twice we have replaced C514 and the fault
recurred a few weeks later due to the driver transistor
developing an open-circuit base-emitter junction. The policy
therefore is to replace both components at the same time.

C586 in the EW modulator circuit can be responsible for
lack of width. Again a polyester type must be used. The
focus unit can go up in smoke, but that’s an obvious one.

The c.r.t. first anode preset controls used in these sets are
prone to alteration in value, giving changes in grey scale.
The series resistors R565, R567 and R569 (470k<?) are also
suspect for this. What seems to happen is that the presets
fall in value while the series resistors go high, until a
situation is reached where it is impossible to turn the
presets down sufficiently. Sometimes it’s necessary to
replace R642 (270kQ2) and R643 (390kQ) which feed the
first anode potentiometers from the boost rail. They tend to
go high resistance, causing a dark picture, though they can
also fall in value, giving excessive brightness. The grey-scale
setting up procedure will be given later, as it’s necessary to
adjust the d.c. levels on the decoder first.

The rest of the line timebase has proved quite reliable.
One fault we’ve encountered once or twice on the 110°
chassis has been intermittent droop at the top of the raster,
caused by a bad spot on the track of RV624 (NS
amplitude). The early 110° panel with the SN76544 has the
latter and its associated components mounted on a small
subpanel.

The Field Timebase

The field timebase uses a single-ended class A output
stage with choke loading, similar to the Thorn 3500 chassis.
The field oscillator, except on the early 731 chassis which
uses part of the SN76544 for the purpose, employs a
complementary pair of transistors on the line timebase
panel. These are connected as a silicon controlled switch
which gives an output consisting of negative-going pulses
that forward bias D650 to produce the flyback. This
discharges the field charging capacitor C652, which during
the forward scan charges from the unstabilised 28V rail via
R653, R655 and R656. VT660 amplifies the waveform
produced by C652, its gain being variable for control of
height by varying the emitter resistor’s value. VT660’s
collector waveform is integrated by C663 and R665, R664,
R666 and the linearity control RV659. The remainder of
the timebase consists of three d.c.-coupled transistors,
VT678, VT684 and VT688, the latter being mounted on a
large heatsink. The choke load T687 is actually a
transformer, but the secondary supplies a convergence
waveform only.

This panel seems to be reasonably reliable, most cases of
intermittent field collapse being due to faulty plugs and
sockets — either SK704 near the output choke, or one of the
plugs at the top of the line timebase. Attention should be
directed to these when the field timebase has been proved
working — either by a measurable a.c. voltage on the output
transistor’s collector or an audible buzz from T687.

TELEVISION SEPTEMBER 1979




185V 12v R525
33k Line output transformer tag 4
’________;5'2_0 _______ T T T T T T T T s - T --T----T-=-== 1
1 05239 Rs59 RV530 |
| 8k2 BATS.em 0 22k |
1 c512
! Tl Lo Fi i
cs2) 2
: 15k -0018 !
! Rsosg { |
| M5 5.2V 0-06V 3-2v 47V |
| 13 8 6 . S |
Video i R504 CS?S |
input 2 y 02v |9 Sync Pulse Line 114y 7
—b-—o——‘V\N—'V——-'} sep shaper osc
! I Rrsi8
| | 1k5 R517
| i A 8k2
| | Vo9 tine
I | 4% hotd
! |
|
1
| T Phase outout 2] Rs26 ‘35775| R542/V145)
: comparator [T h i °I -
| |
| csazes - C507 |
| GBTr - 390p 1 D650
1
: Field | Field 15 10-5v 6l WS -
’ 16 integration osc Qutput |
| h ' njﬂ
| ) 10 12 7 '
| 3-85V 2.8V |
| b .
| | R514 < l | .
i €508 330 c524 |
| 0"T cs16 T'OZZ I
1
| , °T |
L_ _SL _______________________ e ___ J
R509
Ve 330k
RY210ZField
otd

Fig. 3: The 731 chassis uses an SN76544N07 i.c. as the sync separator and line and field oscillator. It’'s mounted, along with
certain associated components, on a subpanel, as shown above. R526 and C527 values as in Fig. 1.

A 3in. high scan with no video has nothing to do with the
timebases but is caused by R555 (25V supply filter resistor)
springing open. Why did it spring open? H.T. too high,
probably because the thyristor in the power supply was
leaky.

Both VT678 and VT684 (BC158 and BC338
respectively) can be responsible for field collapse, sometimes
intermittent. The output transistor VT688 can be replaced
by a 2N3055. It doesn’t fail often, but can go leaky causing
a progressive reduction in height as it warms up. Always
check the setting of RV675 (bias) after any replacements in
the field timebase. Start with the control fully clockwise, and
turn anticlockwise until the slight compression about a third
of the way down the raster disappears and VT688’s emitter
voltage is no more than 0-5V.

The various electrolytics in the field timebase cause
different fault symptoms. Up to now most failures have
been due to leakage, but no doubt as these sets age more of
the electrolytics will have to be replaced because they’ve
dried up. By far the most common electrolytic to give
trouble is C672, in which slight leakage gives reduction of
height, but still with a linear scan. C668 gives lack of height,
with a band of compression at the centre of scan. We have
had to replace a dried up C693 (1,000uF) once or twice, as
it was giving severe lack of height with cramping at centre
and bottom of the scan. Leakage in C941 causes weak field
sync, which can also be caused by C194 (tuner a.g.c.
smoothing) on the signals panel.

The 90° and 110° panels are interchangeable, provided
three components are changed in value as follows: R661 is
1kQ for 90°, 4702 for 110°; R703 is 1-5kQ for 90°, 10kQ
for 110°; C663 is 0-68uF for 90°, 0-47uF for 110°.
Failure to carry out these changes will result in excessive
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height if a panel from a 110° set is fitted to a 90° chassis.
The converse applies if the field timebase from a 725 chassis
is fitted to a 110° set.

Convergence Circuitry

The convergence circuitry in both the 90° and 110°
chassis has been quite free of trouble. This is in no small
measure due to the good design, avoiding controls with low
values and high dissipation (which inevitably become noisy
and intermittent). The field convergence circuit is driven
from the aforementioned secondary winding on the output
transformer T687, and is of the active variety, using four
transistors in a waveform amplifying and shaping circuit.
These occasionally go faulty, usually with open-circuit
emitter-base junctions — maybe intermittently. The result
depends on which transistor is faulty, but you’ll usually find
gross convergence errors, the static convergence being so
far out that purity is also affected. As a quick check, pull
the plugs off the convergence yoke and switch on: though
there will obviously be no dynamic convergence, the static
convergence should be reasonable.

Other convergence faults have been few and far between,
and mostly of the type that respond to tapping — for
example an intermittent contact on one of the plugs, or a
coil leadout wire dry-jointed.

When adjusting the convergence on the 110° sets, don’t
forget that there are two three-position switches which can
be adjusted in conjunction with the R/G tilt and blue tilt
controls. The centre positions give nil correction. As well as
this, the blue lateral coil has four tappings on to which the
flying lead can be plugged.

CONTINUED NEXT MONTH
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Long-distance
Television

THE Sporadic E season continued into June, with signals at
fair levels, and many enthusiasts have remarked on the quite
dramatic signals received from Scandinavia — Norway
(NRK) in particular. Since NRK includes the transmitter
identification on the PM5544 test pattern, establishing the
exact transmitter received when the signal is clear enough is
relatively easy. With conditions as they have been however,
at least two NRK patterns may be received simultaneously
on each channel, making identification difficult. Iceland has
also been received at good strength on chs. E3 and E4:
following recent advice, one DXer tried RUV reception
very late — and succeeded in noting system M signals from
the NW. These must obviously have originated from
somewhere in the Americas!

My own log for the month has been pretty full, though
there was no really dramatic reception. The following
loggings were all via SpE.

2/6/79 TSS (USSR)chs. R1, 2; NRK E2, 3 and 4 (two on
each channel); SR (Sweden) E2, 4. This developed
into an all-day opening that jammed Band I.

3/6/79 NRK E3, 4; SR E3; DR (Denmark) E3, 4; also
unidentified signals.

4/6/79 RAI (laly) IA (twice), IB; TVP (Poland) R1; CST
(Czechoslovakia) R1; MTV (Hungary) R1; TSS
R1,2.

5/6/79 DFF (East Germany) E4.

6/6/79 SR E2, 3; RAI IA; plus many unidentified R1, 2
signals.

8/6/79 TSSRI, 2

10/6/79 TSSR1.

16/6/79 NRK E2, 3; unidentified R1, 2 signals.

17/6/79 TSS R1 twice; RAIIA.

19/6/79 TSS R1, 2; RAIIA.

21/6/79 RAIIA; TSS R1, 2; unidentified R1, 2, 3 signals;
plus a mystery signal at 0800 consisting of a pulse
and bar pattern followed by a non-identified
FUBK test card, weak from the SE, between the
E2, R1 carriers.

22/6/79 SR E2, 3, 4; CST R1, 2; TSS R2; unidentified
signals.

25/6/79 TVP R1, 2; unidentified R1, 2 signals.

26/6/79 RAI IB; RTP (Portugal) E2.

One point is clear: signals from RTVE (Spain) have been
lacking this season. There was an improvement in
tropospheric reception during the 18-20th — even W.
Germany at u.h.f. was noted!

Hugh Cocks (E. Sussex) reports reception of “JTV
AMMAN?” (identification on PMS5544 test pattern) on
Sunday the 10th at 1620. There have been several reports
that the RAI PM5544 pattern has been seen with the
identification “RAY 1” instead of the usual “RAI 1”°. Mike
Allmark (Leeds) received the Tele Oristano (Sardinia) ch.
IB electronic test pattern on the 1st — it resembles the W.
German circular type pattern of the late 1960s, with the
identification ‘“Teleor Can B UHF”. Kevin Jackson (Leeds)
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and Hugh Cocks report reception of another ch. E3 Italian
“free” station early in.the period, with the “NCT?”’ caption.
Gwelo, Rhodesia ch. E2 was received at good strength on
May 29th. Geoff Perrin (Dubai) also reports good SpE
conditions — he received Pakistan ch. E4 using the PM5544
pattern with the identification “Pakistan” at the top and
“Television” at the bottom.

During the early hours of June 12th, Cyril Willis
(Cambridge) attempted to receive RUV (Iceland). Starting
at 0115, he received for twenty minutes rolling pictures that
were out of both field and line sync. This suggests a system
M signal. Cyril reports that the signals were “in the middle
of the tuner, at around ch. E3”’, i.e. ch. A2. No sound was
present unfortunately, so the origin of the signals will never
be known. I feel that they are most likely to have come from
the eastern seaboard, since they were picked up from a
westerly direction.

A correction to the July column incidentally. On page
475 the Lopik channel should have been given as E4, not
E3.

News Items

Luxembourg: CLT is using a 1,000kW transmitter at
Dudelange to facilitate reception in Belgium and W.
Germany. It’s the first time that the same programmes have
been transmitted on different standards from co-sited
transmitters.

Albania: A new transmitter in Tirana is operating on ch.
E10, providing a superior signal to the ch. C outlet.

Eire: New EBU listings: Cork ch. IG 100/50kW vertical;
Sligo ch. IG 100/10kW horizontal; Gort ch. IH 100/50kW
vertical; Kilkenny ch. IJ 100/50kW vertical — all RTE-2.
Three Rocks RTE-1 ch. 29, 25kW horizontal. The Dublin
ch. B3 and B7 and Sligo ch. B1i transmitters have now
closed down.

The 30-50MHz Band

With the exception of ch. Bl and TV from ch. E2
upwards, the band 30-50MHz is empty in the UK — apart
from i.f. radiation of course. In other parts this spectrum is
used for medium-haul ground-wave communications, and
of course for forward-scatter communications in Eastern
Europe. When F2 propagation is increasing, this band can
be used to advantage to see how high the maximum usable
frequency has reached. Signals you may receive can come
from Indian-or African mobile radio transmitters, Russian
communications, or US Highway Patrol and paging

P i ¢
The NOS (Holland) PM5544 test pattern, received by Gareth
Price (Lowestoft) on ch. 27.
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stations. Short-wave radio harmonics abound of course.

Covering this spectrum is a problem unfortunately, since
apart from specialised communications receivers (the
Eddystone 770R etc.) there’s little equipment available. I've
approached the problem in various ways over the years, and
do at present have a means of covering this spectrum
accurately.

During the last sunspot cycle I modified the coils of a
government surplus RF26 unit, feeding its i.f, output into a
short-wave receiver. The next approach was to use a home-
built tunable converter, covering 25-55MHz, using
EF80/ECF80/EF80 valves and Denco coils. The Denco
range of v.hf. coils, reaching to about 80MHz, is still
available and could probably be used with f.e.t. circuitry.
Subsequently I obtained through Practical Wireless's VHF
Bands columnist Ron Ham an historical (circa 1939)
Hallicrafters S21 receiver covering 25-66MHz. Later types,
including the S36, cover 26-150MHz and are available at
low cost. Unfortunately, impressive though these receivers
look they use elderly valves which by today’s standards
have low gain and poor noise performance. For the wealthy
in our midst, Eddystone manufacture both v.h.f. and u.h.f.
radio units (990 series).

Perhaps the easiest and cheapest way of covering the
spectrum, assuming that you have a short-wave receiver
covering 10-7MHz, is to use the tuner head available from
Ambit International (Brentwood, Essex). Their 5402
varicap tuned head unit is available covering 30-50MHz
and features a BF256 f.e.t. input amplifier driving a
TFK1062 v.hf. ic. with an output at 10.7MHz. There’s a pin
diode a.g.c. system, but the only voltage requirements are a
12V supply and the tuning voltage. The cost (early June) is
£14.75 plus VAT, and delivery approximately four weeks.

Coverage of 30-50MHz can also be obtained by using
imported transistor radio receivers intended for the
American market and for police monitoring. They are
imported by Allan Electronics, 21 Ocean View, Whitley
Bay, Tyne and Wear, NE26 1AL, and several models are
available. I invested in the cheapest one, which is a
Radioshak model with the Realistic emblem, made in
Taiwan for export to Tandy in Canada. The “Patrolman
50” I'm using covers 30-50MHz, 108-174MHz and 450-
512MHz with f.m. demodulation and squelch provision,
and the broadcast bands 88-108MHz and MW. The
electronics, including the miniature u.h.f. tuner, are
mounted on a single board. Switching from band to band

connects the aerial to the appropriate tuner, separate tuners .

being provided for each band with a common ganged tuning
capacitor. The gain is good and the overall quality better
than expected. Being intended for the American market, the
mains transformer is for 120V a.c. input, though the
importers say that 240V adaptors are available.

The set I ordered came via a Canadian air cargo flight
and was held for a considerable time by the customs at
Heathrow. Apparently there are now ample stocks
however. Unfortunately, recent price and VAT increases
have made this a less attractive proposition than last winter,
but it does provide the quickest way of monitoring the
required band with minimum effort. In its original form
(120V a.c. and 6V battery operation) the Patrolman 50
costs £80-44, or £85 with 240V in-line adaptor, inclusive of
postage and VAT. -

Any other ideas from readers on covering the 30-50MHz
band would be welcome.

F2 Propagation
Ian Roberts (South Africa) reports that an s.s.b, two-way
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CONTINENTAL AERIAL SPECIALISTS, RETAIL AND TRADE.
GOLDEN ANODISED, WEATHER PROTECTED, SUPERB ARRAYS.
GUARANTEED BY US FOR FIVE YEARS.

GOLDEN QUALITY IN A PLASTIC AQE.

ALL PARTS (EXCEPT COAX) EXCHANGEABLE FOR 7 DAYS.

10% DISCOUNT OFF MOST AERIALS
SPECIAL PROMOTION OFFER
15% + DISCOUNT ON PLEMI RANGE

AGENTS FOR
FUBA & PLEM!

For new glossy, highly graphic
lists & brochures send 40p &
stamp only. 40p credit on 1st
"order,

The fabulous golden

i f the finest aerials
Stockists of tha finest aeri e FURACT

available in Britain:

STOLLE FM aerials (W.Ger.)
FUBA TV & FM aeriais {W.Ger.)
PLEMI TV aeriais (Hot.)

We specialise in
Rotator & DX work.
UKW FM aerials (E.Ger.)

Band Il stocked.
ANTIFERENCE TV & FM aerials (U.K.) L

ASTRA (GOLDEN D.l.Y.) AERIALS

A friendly family firm. Our 25th. Jubilee Year.
D.I.Y. AERIAL SPECIALISTS FOR ALL DOMESTIC TV & FM RECEPTION

Waeather exposed part of U.K.? Scotland, Wales, West Country etc. Gales, salt air
corrosion problems ? Want to install your aerial and forget it?
The continental aerial range from Germany and Holland having proved so fantas-
tically successful, we are in future recommending continental aerials (especially
Fuba) as our first choice for customers. In short we offer quality in a plastic age.
Anodised against corrosion, guaranteed for five years, robust, high gain, easy to
assemble, eye-catching superb aerials, what else, in truth could we recommend?
Over 3,000 aerials stocks: All Bands: Masts: Lashings: Wall Brackets:
Rotators: Televertas: Diplexers and Triplexers: You can now mix Band 4
and Band 5, or lower Band 5 with higher Band 5, or mix FM with either,
1-5db loss approx.; Padded outlets: Directional splitters: Coax, white or
brown: 300 ohm cable.

Many of our customers come from recommendation.

53 WHITEHORSE ROAD, CROYDON, SURREY.

Nr. Gloster Pub & Garage Tel: 01-684 4300
Open 9.00-5.30 MON-SAT. 01-684 5262
Closed 12.30-1.30 But Open ALL day Sat. 24 hr. answering service

FM & TV AERIALS AND ROTATORS ON DISPLAY

LOOK! rusivron
OPPORTUNITIES

TRADE SALES

ALL SETS GUARANTEED
COMPLETE

HUNDREDS OF SETS
IN STOCK EACH WEEK
Pye 20T, Philips G8;

Ferguson 3-3k5, etc. -
All from
£35.00 £50.00
Square Screen, Mono’s from
£5.00
Sets for spares from
£2.00
Allinclude VAT

OPPERTUNITIES

9A, Chapel Street, Luton, Beds.
LUTON 38716

9.30-6.00 p.m. Weekdays, 10.30-1.00 p.m. Sundays.
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The Russian electronic test pattern received on ch. R2 via SpE
by Gareth Price.

contact has taken place at 144MHz between Italy and
Luderitz (S.W. Africa), setting a new world record. Texas
TV DXer Pat Dyers received ch. A2 (at up to 58MHz)
from Venezuela on April 17th, the first time in this cycle.
Jerry Pulice (Staten Island, USA) reports that during good
F2 conditions in February the UK ch. B2 could be received
at high levels, though with no sign of ch. Bl at 4SMHz. On
other days during February ch. Bl was generally very, very
strong!

From our Correspondents . . .

The many letters I've received this month indicate that
SpE reception has been experienced throughout the
country. Mike Gaskin (Croydon) has been using a JVC
3050 portable TV set with excellent results, despite being
only two miles from Crystal Palace. His loggings include
Denmark chs. E3 and E4 via a very short skip path, and a
200W 88MHz RUYV (Iceland) f.m. station.

Frank Jimenez (Clapham) has logged SR, NRK and
RUYV with only a small aerial sticking out of the window.
He too has received short-skip signals from Denmark. John
Lees (Cheltenham) has noted the RAI test card with “RAY
1” identification, and two West German transmitters at
Ochsenkopf and Kreuzberg, using an indoor aerial. Gareth
Price (Lowestoft) has sent us an excellent photograph of the
Russian electronic test pattern, received on ch. R2.

Long-distance TV for the Beginner

The Long-distance Television column and its predecessor
DX-TV have been running monthly in this magazine since
the early 1960s. There have been many changes over the
years: colour is now often a feature of long-distance (DX)
reception; there has been a vast increase in the number of
transmitters (all seemingly using that plague — for
identification purposes — the PM5544 test pattern); but
perhaps the change that has become the greatest problem is
the increase in the number of programme hours, with the
corresponding reduction in test card transmission time,
making station identification increasingly difficult. The
technology has also changed: u.hf. DX-TV reception is
now firmly established, while some enthusiasts have already
sampled the delights of satellite TV. And with advances in
tuner and aerial technology, it’s possible to achieve
reception at very low signal levels. To cater for newcomers,
it’s necessary from time to time to go over the basic
techniques of DX-TV reception, so here we go again. My
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An example of reception during a period of enhanced
tropospheric propagation — photo by Gareth Price.

apologies to those who already know it all: I’'m sure they
will understand.

Perhaps most viewer’s first introduction to DX-TV
reception comes when they find on their screen a signal that
hasn’t come from one of the local transmitters. This may
happen while tuning between the usual stations, and may
lead to an exploration over the whole wh.f. TV band. This
will probably reveal further unexpected signals.

The quality of distant TV signals varies from day to day,
and the signals may last for a few hours or less. Warm,
settled weather is best. There may in some locations be
distant signals of sorts present every day, stronger on some
days than on others. UH.F. signals are particularly
dependent on weather conditions. Remember the “old 405-
line days” however, when the BBC signal would sometimes
be upset during the summer months by weird patterning
and Spanish voices, leading to the familiar “foreign
interference” announcements. That’s another form of DX-
TV reception, but at distances of 500 miles or more, actual
signal strength being very strong and receivable even on an
indoor aerial.

The potential DX-TV enthusiast will obviously wish to
minimise his initial expenditure until he can assess the
possibilities that expensive aerials and ancilliary equipment
might bring at his location. Fortunately it’s possible to use a
standard u.h.f. TV receiver (preferrably one with full dial
tuning rather than push-buttons for channel selection) for
both v.h.f. and u.h.f. DX reception — more on that next
month.

Considering first long-distance u.h.f. reception, we've
already pointed out that the number of transmitters that can
be received and the quality of the signals is related to the
weather. This is determined by the conditions in the
troposphere — the region from the Earth’s surface upwards
to some 25,000ft. (8,000m.). For obvious reasons, this type
of reception is called tropospheric reception. Pointers to the
likelihood of such reception are the slow-moving high-
pressure systems that give us our sunny, cloudless summer
days, with a rapid fall in temperature at night due to the
clear skies. This results in the signals improving during the
evening, falling off next morning as the Sun heats the
Earth’s atmosphere again. Fog is another effect that’s often
present during such conditions, and during the autumn
you’ll often find that remarkable tropospheric reception is

"possible during foggy conditions. Sometimes, when a

moving weather system produces abrupt pressure.changes
along the isobars, a form of signal ducting occurs — along
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the line of the isobar. So it pays to keep an eye on the
weather maps.

You don’t need a vast or complicated installation to start
experimenting with DX u.h.f. reception. Obviously an aerial
is required, and a basic rule of aerials is the larger the
system the higher the gain, i.e. a big aerial captures more
signal. Fortunately however the advent of low-noise aerial
preamplifiers has made it possible to achieve reasonable DX
reception using a compact array.

The bandwidth of u.h.f. aerials (and preamplifiers) varies.
. Most aerials sold for normal domestic reception of local
transmissions are grouped, i.e. designed to receive particular
groups of channels — group A, channels 21-34; group B
channels 39-53; group C/D channels 48-68. There are also
wideband u.h.f. aerials — for channels 39-68 (group E);
channels 21-48 (usually suffixed K); and the /W type which
covers the entire u.h.f. bandwidth (channels 21-68). To
minimise outlay, a single /W aerial is a sensible purchase.
Since gain falls with increase in bandwidth however,
improved results will be obtained by employing a group A
and group E aerial or by employing three aerials (group A, B
and C/D) to cover the bandwidth. For a given type of
aerial, the greater the number of elements the higher the
gain and the more directional the response (assuming that
the system is correctly designed of course).

Gain is specified in decibels (st), the basic half-wave
dipole being assumed to have zero gain. Add a reflector rod
and perhaps a couple of director rods and the aerial gain is
increased, at the same time making the system more
directional, i.e. restricting the forward pickup angle (helpful
in reducing interference from unwanted signals). An aerial
with a 3dB gain has twice the signal output of a single half-
wave dipole, i.e. there’s a power gain. A four times increase
is 6dB, an eight times increase 9dB, a sixteen times increase
12dB - in fact a 3dB power gain every time the output
doubles. If you want to go into aerial theory in greater
depth, it would be worth consulting Gordon J. King’s
“Practical Aerial Manual”, 2nd edition, published by
Newnes-Butterworths. If I may include a commercial break
at this point, you’ll also find much information on aerials in
my own book “Long-Distance Television (DX-TV) for the
Enthusiast™, published by Babani Publishing at £1-45.
There’s far more information there than I can include here.

So you buy your aerial, and we’ll assume you don’t live
within five miles or so of a high-power transmitter (if you
do, you’ve got problems!). The next thing is where to point
it, since there are signals in all directions. It’s obviously best
to be able to rotate the aerial. Aerial rotators are available,
but again this involves expense. If you have access to a wall
and ground however you can erect the aerial on a scaffold
pole mounted on a large ball bearing. Support the pole with
wall brackets and thrust/ballrace/bearings — so long as the
friction is low and the aerial clears the roof, it can be turned
by hand (for further details see the article by Keith Hamer
and Gary Smith in the March 1978 issue of Television).

An aerial preamplifier is helpful — essential in some
. locations, but occasionally a problem (less than five miles
from a local transmitter). It can be used indoors where the
feeder run is very short (say less than 30ft.) and very low-
loss, high-quality coaxial cable is used. If a long length of
cable is necessary however the preamplifier must be
mounted at the aerial end. Select a medium- to high-gain
preamplifier, with low noise and good cross-modulation
performance, i.e. it can withstand a high-level local signal
without overloading (producing interference on other
channels). Wideband preamplifiers can be obtained with
noise figures of less than 3dB and gains of 22dB minimum
(voltage gain, not power gain) over the entire bandwidth.
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It’s worth taking a look at the Labgear and Wolsey ranges.

Turning to aerials again, if minimum outlay is essential
I’d suggest giving thought to a stacked bowtie system, such
as the Wolsey Colour King and other variants, or a multiple
Yagi aerial such as the /W versions in the Antiference XG
range. Fuba also have a range of wideband aerials with a
high reputation. :

If interference from a local channel is a problem, a simple
filter can be made to attenuate such channel(s). If
preamplifier overloading is taking place however the
filtering will have to be done prior to the preamplifier. Hugh
Cocks covered the whole subject of filtering in the
November 1977 issue of Television.

Tropospheric signal propagation can result in u.h.f.
reception over many hundreds of miles, at high signal levels.
In the eastern coastal areas of the UK, signals have been
received from as far away as Poland, the USSR, Sweden,
Czechoslovakia, Austria and Switzerland. On a more local
note, in most areas a good aerial installation should provide
at least one additional IBA channel.

Tuners for DX-TV

Hugh Cocks

For some time the ELC2000 tuner has been much sought
after by DXers. This tuner covers the v.h.f. and u.h.f. bands,
with the advantage of an extended low-band coverage
(Bands I and II) up to approximately 90MHz, enabling the
OIRT and Italian/Albanian Band II channels to be
received. The disadvantage of the tuner is its price, also its
availability, though the latter has improved recently.

I recently came across a cheaper solution which also has
a marginally improved frequency coverage — the ELC2060
tuner. This is physically identical to the ELC2000, the
difference in coverage being that the low band extends to
over 100MHz, enabling channel R5 to be received (not
possible with the ELC2000). The ELC2060 is intended for
use in sets destined for the Australian market, which
accounts for the extended frequency range.

A minor advantage of this tuner is that on Band III it’s
aligned down to 138MHz, the Australian channel 5A.
Coverage in practice extends well below this, down to about
110MHz, making possible reception of a multitude of non-
TV signals. The ELC2000 also has this band coverage, but
the tuned circuits are aligned only as far as the bottom of
the European Band III (approximately 175MHz).

The ELC2060’s u.h.f. coverage is good — from below
channel 21 to well above channel 68.

The tuner is available from Sendz Components, 2
Woodrange Close, Thorpe Bay, Essex. The price at the time
of writing is £4-50, including VAT and postage.

/Earlh pin

4

VHF 2v / 12v Tesl point UH UHF
AGC Band I/ VHF {alignment \ test AGC
(+ve) switching osc short) point - 4-7-5V)

diode
0-3-28vV
tuning supply 12V VHF
‘diode 12V VHF VHF  test 12V UHF 12V UHF
supply RF amp mixer point outpul osc/mixer RF amp

Fig. 1: ELC2000/ELC2060 u.h.f/v.h.f. varicap tuner pin con-
nections. The output from the u.h.f. section of the tuner is
coupled to the v.h.f. mixer.
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TV Troubles

Robin D. Smith

Rank A823 Chassis

A six year old set fitted with the Rank A823 chassis was in
need of a general overhaul. It came in initially because the
customer complained of a ‘““ticking” noise which we never
heard. We decided to fit a new tube and while the chassis
was out had a good look around. The h.t. reser-
voir/smoothing capacitors 8C9/10 had leaked badly over
the chassis, so had to be replaced, but we doubted whether
this could have had anything to do with the “ticking”. Close
inspection in the e.h.t. compartment then revealed that the
focus stick 6VDR1 had crumbled badly, so we assumed
that this was the cause of the complaint.

With the new tube fitted and the e.h.t. set up correctly
there was a reasonable picture but not one of the quality
that should have been present with a new tube in the set.
Attention was turned to the two-chip decoder therefore, and
the U reference signal at 3TP7 adjusted for 600mV by
means of the preset colour control 2RV6 (see my notes in
the July 1978 issue, page 465). The general colour still
appeared to be desaturated however. A new decoder panel
produced the results we were after, so we realigned the
original following the instructions in the manual. We found
that by setting up the matrix amplitude control 3RV3, the V
reference phase coil 3LS5, the U reference phase coil 3L10
and the matrix phase coil 3L7 our troubles were completely
cured.

We've since had several of these decoders in with similar
alignment errors.

The customer himself had had a go on one of the later
A823B versions of this chassis. Finding the L.t. voltages to
the decoder and if. unit low, he’d decided to check the
smoothing electrolytics 8C3/4 in the power supply. He came
to the conclusion that they were both leaky, but as he
didn’t have a replacement he decided to refit the panel while
obtaining a new can. He forgot to refit the screws securing
the panel to the chassis however, and on switching the set
on there was a loud bang. When he’d sorted that out, he dis-
covered he’d got no picture. This is where we came on the
scene.

The Lt. was low but e.h.t. was present. We then advanced
the cr.t’s first anode controls to maximum, obtaining a
negative picture. It’s my experience that this is generally due
to the SL901B i.c. on the decoder panel, so I came to the
conclusion that he’d destroyed it when the power supply
earthing had been incorrect. I decided to leave this however
until the Lt. supply was correct. It was about 3V down, with
hum at minimum volume and a hum bar. 8C3/4 were
checked but seemed to-be all right, so the other two elec-
trolytics 8C1/2 came under suspicion. Muck had started to
leak out, but a replacement block still didn’t cure any of the
faults.

So if the power supply panel and 8C 1/2 weren’t the cause
of the trouble, what was? I remembered a similar fault that
took me an age to find many years ago. There’s a tagstrip
near 8C1/2/9/10, secured to chassis by two screws which
provide the necessary earth connections for the components

596

mounted on the strip. On examination, one of these screws
was found to be very loose. It was tightened, with a little
difficuity, the chassis assembled and the set switched on.
L.T. now correct, no zero volume hum, no hum bar.
Replace the SL901B, reset the chroma reference signal
level, generally converge and the results were excellent.

Intermittent Signals

The trouble on an ITT colour set fitted with the CVC9
chassis was intermittent loss of sound and picture — the
sound and vision would cut out, leaving just a snowy raster.
This suggested a fault in the if. strip, not uncommon on
these sets. We noticed however that the picture geometry
was not quite correct when the fault appeared, and felt that
maybe the fault was in the line output stage. Now the small
panel on the line output transformer is prone to dry-joints,
so instinct told us to look there first. Luckily we found the
fault quickly — at the pulse winding earth pin 3 — and
resoldering cleared the trouble. Why did this remove the
signals? Well the 75V pulse from pin 4 of this winding is
used to gate the a.g.c. circuit. With no puise present, there’s
no a.g.c. action and the first two if. transistors are driven
into saturation, removing the signals.

Signal Cramping
A customer brought in a Bush monochrome set (TV161
series) with the fault weak field lock. He’d been having a go
himself, having fitted a regunned c.r.t. and checked the field
timebase thoroughly. On switching on I noticed that the
picture was not as good as it should have been with a
replacement tube, indicating a fault in the video circuitry.
The voltages around the PFL200 video output/sync valve
were all correct, so I moved back to the video phase-splitter
transistor 2VT4. The collector was at the Lt. rail voltage,
while both the base and emitter read 0.-7V. Clearly the
transistor was short-circuit base-to-emitter, and a
replacement gave a sharp picture with good field lock. From
experience, I've found that tube flashover is usually the
cause of the failure of this transistor — remember that a new
tube had been fitted.

2VT4 acts as an emitter-follower on 625-lines
incidentally, with no gain but a high input and low output
impedance. The short-circuit would load the detector circuit
therefore, clipping the sync and video information.

Terrible Striations

The same customer, a bit of a TV cowboy, subsequently
brought in a Philips dual-standard monochrome set (210
chassis) with the worst vertical striations I'd ever seen ~
alternate black and white bars, about 2in. wide, right across
the screen. This time he’d fitted a new line output
transformer — and after some time spent checking the
connections, we found he’d got them wrong. The moral here
is always to make a drawing before removing any part
which has multiple connections, in particular noting the
destinations of any wires with the same colour coding.

Line Drive Trouble

Back in February I described an awkward fault on a Decca
Bradford chassis — the picture getting darker after the set
had been on for a while. The trouble then was due to the
feedback capacitor (C427) in the line oscillator stage being
of the wrong value, as a result of which the line drive
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waveform was incorrect. The set was back with us recently
with similar trouble — low amplitude line drive, as a result of
which the line output valve was overheating, eventually
blowing the 500mA h.t. fuse. Checking the voltages in the
line oscillator circuit didn’t reveal any major errors, but
then meters aren’t always that accurate when it comes to
oscillator stages. This time the fault was traced to the
pentode’s anode load resistor R444, which had changed
value from 33kQ to something more like 3-3kQ.

Yet More Cowboys

The ’phone rang one morning recently. “Have you a 13A
to 15A fuse for a colour TV set?” “There’s no such thing”
we replied. “Well the one fitted was 13A, and a 13A mains
fuse blows.” So we had the set in and duly noted a 13A fuse
in the mains fuse holder. It turned out to be a Bush set, fitted
with the A823A chassis. Checks revealed that the thyristor
rectifier was short-circuit, the series thermistor shattered,
and the associated print blown apart. After making the
necessary repairs, fitting the correct fuses (none of them
correct) and setting up we awaited the return of this other
cowboy. When he came in we asked him what made him
think the fuse was rated at 13A? “Well the old one was
marked T3-15A” he said, “and I took this to mean 13-
15A.”

Another A823A chassis had received the attentions of
the son of the house. He’d started a job in electronics and,
after four months, thought he could repair colour television
sets. He’d apparently found the lt. fuse blown, due he
discovered to a short-circuit 1.t. rectifier, but on replacing
these still had no picture. We first checked the h.t., which
was found to be high at 240V. This indicated the reason for
the absence of e.h.t. — the over-voltage protection circuit
had tripped, stopping the line oscillator. So we turned the set
e.h.t./h.t. control 8RV1 to minimum, then advanced it to
read 200V at the h.t. fuse 8F3. Still no picture, because the
tube heaters were not alight, but a healthy oscillation could
be heard and the hairs on the back of a hand placed close to
the tube face confirmed the presence of e.h.t. The absence of
the heater supply was simply a plug-and-socket fault, soon
put right.

It’s very easy to move 8RV1 accidentally when working
on the power supply panel, which was presumably why the
h.t. was high and the over-voltage trip had operated. We
always turn it to minimum before switching on after
carrying out any repairs in this area.

Anyway, we now had a picture — but it was negative,
with flyback lines. From experience we concluded that the
SL901B demodulator/matrixing i.c. on the decoder panel
was faulty, and a replacement produced a normal picture.

We gave the budding apprentice a short talk, and I

~ expect he got a thick ear when his father received our bill for .

£17. Shame!

A Pye Hybrid Colour Set

We were caught again the other day by a stock fault on the
Pye hybrid colour chassis — lines across the top of the
picture due to a defective pincushion correction
potentiometer, RV41 — though the fault had taken eight
years to put in an appearance. The cause of the trouble was
a dead spot on the wirewound track — the fault disappeared
when the preset was moved. Cleaning and refitting the
control cleared the problem. Another fault on the set was
that the green first anode control couldn’t be adjusted, due.
to its series 1-SMQ resistor R465 being open-circuit.

While setting the receiver up, R389 (3-3kQ) on the CDA
panel started to glow like a bulb. This resistor supplies the
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screen grids of the PCL84 colour-difference output valves,
also the tuning voltage for the varicap tuner. It’s decoupled
by a 4uF electrolytic, which was our first suspect, but the
trouble turned out to be due to a screen grid-cathode short
in one of the PCL84 valves.

On making some further adjustments we had the set
working very well for its age.

20AX Tube Fault

The complaint on a set fitted with the ITT CVC32 chassis
was lack of brightness. The set was only four weeks old, so
we thought that adjusting a preset was probably all that
would be required. On inspecting the test card however we
found that the focus and convergence were very poor at the
edges — in fact the picture was poor generally. It turned out
to be a faulty tube — our first defective 20AX type. Very
easy to change and set up on this chassis.

All Part of the Service . . .

The customer complained that the sound on his GEC
C2110 series receiver cut out after a couple of hours.
Fitting a replacement sound panel cured the problem —
these panels are not worth repairing by us — but a week or
so later the customer phoned to say that the trouble had
returned, along with varying brightness. On examination,
we found the set to be thoroughly wet, with the e.h.t.
sparking away. We brought it into the workshop to dry it
out, after which it performed correctly. All this had to be
done free of charge, since the set was under guarantee. All
we could do was to give some advice on heating and hope
for the best.
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TV Servicing: ‘
Beginners Start Here . ..

Part 24

L AST month we tiptoed into the shallow end of colour
receiver servicing, and found that the power supply and line
timebase sections of a hybrid colour set present little in the
way of problems that we’ve not already met in dealing with
monochrome receivers. We must now wade into slightly
deeper water.

The next part of the set — sticking with Pye hybrid
chassis — we’re going to look at is the CDA panel — CDA
standing for colour-difference amplifier. Why colour-
difference? Well, remember first that there are three beams
in a colour tube, to activate the red, green and blue
phosphors, and that the luminance signal will drive the
colour tube to produce a monochrome display just as with a
monochrome set — in fact the luminance signal in a colour
set is exactly the same as the video signal that drives the
c.r.t. in a monochrome set. Clearly then to get colour on our
colour tube we require something in addition to the

-luminance signal. That something consists of three colour-
difference signals, one each for the three primary colours,
red, green and blue. They may be positive- or negative-
going, so as to add to or subtract from the luminance signal
applied to each gun. Say we want to turn our display from
monochrome to red. Obviously we have to turn up the red
beam, but at the same time we have to turn down the blue
and green beams, in order to preserve the correct brightness
level. This is what the colour-difference signals do.

Colour Mixing

This is obviously a mixing process. We mix the
luminance signal (Y) with the colour-difference signals (B —
Y,R — Y and G - Y) in order to get the correct colour in
the display. Now this mixing can be done in several ways. It
can be done by a simple resistor network before application
of the signals to the c.r.t., or as in most recent chassis in an

‘i.c., or alternatively, as in many hybrid chassis including the
Pye ones, by feeding the Y signals to the c.r.t. cathodes and
the colour-difference signals to the tube’s control grids (see
Fig. 1). This latter technique is for obvious reasons called
colour-difference tube drive; the alternative arrangement, in
which the tube is driven (almost always at its cathodes) by
RGB signals, is for equally obvious reasons called RGB
tube drive. Note that for a monochrome display the colour-
difference signals simply disappear, the tube being driven by
the luminance signal only.

Grey Scale

As you’d expect, there are some complications. Since the
human eye has an uneven colour response, the signal levels
have to be adjusted to take this into account. The correction
required is done at the transmitter. To take into account
receiver circuit tolerances, and differences between the
characteristics of different tubes, highlight presets are
incorporated in the tube drive circuits while the tube’s first
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anodes are provided with low-light presets that set the cut-
off levels of the three guns (since the PIL type of tube has a
common first anode structure, the low-light presets with this
type of cr.t. must act on the tube’s biasing). When
everything is set up correctly, we should have a tint-free
grey scale from bright white through to dark grey.

This is all very nice, but alas tubes age and the emission
of the three guns tends to vary over a period of time, with
the result that the displayed picture may show decided
colour tints at different brightness levels. Assuming that the
tube’s emission is good however, the grey scale should not
be too difficult to set up, if indeed this is necessary at all.
The point to bear in mind is that if a good black-and-white
picture cannot be resolved with the colour off, it will be
impossible to obtain correct colours when colour is restored
to the display. You have the first basic rule of colour
receiver servicing therefore: first get it right in black and
white.

CDA Circuitry

RGB drive to the tube’s cathodes is the more efficient
system, since the cathodes are being swung with respect to
steady voltages on the first anodes and control grids, i.e. if
the cathode is driven negatively, this is the same as both the
control grid and the first anode being driven positively,
whereas when a colour-difference signal is applied to the
grid the voltage difference between the cathode and the first

IF

t
i ]
signal | vigion Luminance Y 1
i
detector amplifier ; CRT
:
Filter
8
Decoder R
G
(a)
ihy
signal Vision Luminance Y
detector amplifier
Fiiter Matrix
Lol
R-Y
Decoder |
G-Y
)
0570 (a) Bias voltage

Fig. 1: Methods of driving a colour tube. (a) Colour-difference
drive, with the luminance signal (Y) applied to the three
cathodes and the three colour-difference signals applied to
the grids. The tube then carries out the RGB matrixing, the
phosphor screen being activated by the three primary-colour
signals. (b) RGB drive. In this case matrixing is carried out
prior to the tube, the RGB signals being applied (almost
always) to the three cathodes.
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anode remains the same, so that a larger signal swing
is required. This large signal swing requirement persuaded
most designers of early sets to opt for valve colour-
difference amplifiers. If the signal voltage swing required to
drive a beam from full on to full off is 150V, this must be
developed across a resistor of some 10kQ from a supply line
of over 200V. A valve with a fairly good mutual
conductance figure (change of anode current with change of
grid voltage) is required to provide the current necessary to
produce this swing across the 10k load resistor. So it’s
quite common to find three colour-difference amplifier
valves of the PCL84 type driving the three tube control
grids, while a PL802 luminance output pentode drives the
three tube cathodes. This valve line-up is not universal
however: in the Philips G6 chassis for example you’ll find a
PFL200 used as the luminance output valve and three
PCF200 valves as the colour-difference amplifiers.

The PCL84 and PCF200 valves are triode-pentodes, the
pentode sections being the high-gain amplifiers which drive
the c.r.t. grids, while the triodes are used as clamps to keep
the d.c. conditions at the tube grids correct (because the
pentodes are a.c. coupled to the grids). The basic idea is
shown in Fig. 2. The drive signal developed across R1 is
coupled via C1 to the c.r.t. grid. The triode clamp is driven
hard on at the end of each line by a pulse derived from the
line output stage. As a result, the junction of C1 and R2 is
restored once each line to the voltage set by the potential
divider R3/R4, thus stabilising the d.c. conditions.

The clamp triode’s anode resistor is of a high value,
typically 10MQ, and it’s not uncommon to find one of these
(remember that three such circuits are required, one for
each c.r.t. control grid) open-circuit or very high in value,
thus allowing the relevant tube grid to drift, rendering the
grey scale quite wrong. Note that as a result of the a.c.
coupling a faulty pentode anode load resistor (R1) will not
affect the grey scale (there’s no colour signal swing) but will
really upset the colour rendering.

Poor Grey Scale

Inability to obtain a good grey-scale with a tube that’s
known to be good must direct attention to the tube base
voltages, checking that the first anode voltages are roughly
equal (say 450V at each first anode pin), that the cathodes
are at whatever is stated in the service data for the set (say
220V) while the grids are at around 80-100V (assuming
colour-difference tube drive). If the application of the
voltmeter to one cathode drastically changes the colour,
check the preset drive control associated with that cathode
(see Fig. 3). If the grid voltages are not roughly the same,
check the clamp triode and its associated components,
particularly the high-value anode resistor. Also remember
this: the grids of the three clamp triodes are connected
together, so that a fault in one triode will affect the others.
PCL284 valves are particularly prone to developing faults in
their triode sections, and one faulty one will affect the other
two.

The Pye hybrid sets are also particularly prone to
developing troubles on the CDA panel itself, due mainly to
decomposition of the plastic panel material (the heat from
the four valves being conducted down on to it by the base
contacts). Thus incorrect colours nmray well be due to cracks
in the panel, leakage through the panel material, and poor
earthing to the rear clips. The earthing is made by spring
wires which pass through loops of metal, and it’s the loops
that are soldered to the panel earth. Poor contact between
the wire and the loop therefore will result in a poor earth
connection to the main frame. This is one cause of colour
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Fig. 2: A typical colour-difference output stage, with triode
clamp. C1 couples the signal to the c.r.t.’s grid, with the triode
setting the d.c. conditions at the grid. The black level is set by
the potential divider R3/R4.

shading from the left to the right of the screen (say green to
the right and blue to the left). The remedy is to solder the
wires to the loops, or connect a flying lead from the panel
earth to a screwed earth on the main frame. Speaking
generally, many strange effects can be displayed on almost
any make of colour set as a result of poor earthing, and the
connection of a lead from the main frame to the various
panel earths can be a rewarding exercise.

Signals in a Colour Set

Now let’s just briefly consider the various signals.we’re
concerned with in a colour set. There are three colour-
difference signals plus the luminance signal, and when these
are mixed, either before the c.r.t. or by application to the
c.r.t. electrodes, we get R, G and B primary-colour signals
to activate the colour phosphors on the screen. The
luminance signal is the same as the video signal in a
monochrome set, and has the full video bandwidth, i.e. the
picture detail is contributed by the luminance (Y) signal,
exactly as in a monochrome receiver. In addition, two
colour-difference signals are transmitted. Only two, you
may ask? Yes, because if you look at the mathematical
relationships between the two transmitted colour-difference
signals (R — Y and B — Y) and the luminance signal (Y), i.e.
their relative amplitudes, you’ll find that the third colour-
difference signal (G — Y) can be obtained quite simply in
the receiver by adding together certain preset proportions of
B — Y and R — Y. This is done in the G — Y matrix, which
may consist of a couple of resistors or be something that in
more recent sets goes on within an i.c. The two transmitted
colour-difference signals have a:much narrower bandwidth
than the luminance signal, since the human eye is not
sensitive to colour detail, and are carried on a common
subcarrier which fits within the channel bandwidth. The
-yarious signals are separated out in the receiver by filters,
and sent to the appropriate parts of the set.

The chrominance signal, as the transmitted colour-
difference signals when modulated on to their subcarrier is
called, passes from the video detector (or a separate
detector) to the colour decoder, whose function is to process
and demodulate the chrominance signal and present to the
video output circuits either RGB signals or the luminance
and three colour-difference signals depending on receiver
design. The colour-difference signals are adjusted in
amplitude at the studio to correspond with the sensitivity of
the human eye, and are further weighted to avoid
overloading the transmitter. The latter is corrected in the
receiver simply by presetting the relative gains of the R — Y
and B — Y amplifiers. The PAL system introduces some
clever twists to overcome the effects of signal distortion in
the transmission process — but we’ll have to leave a look at
that side of things until we come to the decoder. Our main
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Fig. 3: A typical pentode luminance output stage. In some
receivers there are preset controls in all three c.r.t. cathode
circuits, The luminance signal is a.c. coupled to the PL802’s
control grid, and the brightness control acts here via a d.c.
restorer. Beam limiting is also generally carried out at this
point in hybrid colour receivers.

concern at this stage is to get clear the idea of three tube
beams being separately driven and that errors in the drives,
due to incorrectly adjusted preset controls or component
faults, will result in incorrect colours in the display.

Luminance Output Stage

One of the main trouble spots in a hybrid set with colour-
difference drive is the luminance output stage. This usually
features a PL802 valve, though as we’ve already pointed
out the Philips G6 uses a PFL200 for the purpose. Since
we’re taking the Pye hybrid chassis as our example
however, we’ll stick with the PL802. Fig. 3 shows a
simplified circuit of the PL802 luminance output stage used
in the Pye chassis. Its anode is directly coupled to the c.r.t.’s
red cathode, while preset controls are incorporated in the
drives to the green and blue c.r.t. cathodes. These presets
enable the circuit to be set up for correct (untinted) white.
Since d.c. coupling is used between the PL802 and the c.r.t.
cathodes, it’s obvious that the voltage at the cathodes
depends upon the current passed by the valve. As the
valve’s emission falls, its anode voltage and the voltages at
the tube cathodes rise and the picture gets darker and
darker. This fault does not have to be due to the valve losing
emission however. The same effect will be produced if its
control grid becomes too negative with respect to its
cathode, or its cathode becomes too positive with respect to
its control grid, which is the same thing though the causes
are different.

Quite apart from the signal swinging the PL802’s control
grid voltage up and down, the beam limiter and the
brightness control also operate on the control grid. So we
need to know how the beam limiter functions. It’s quite
simple, really. If the e.h.t. current demand is excessive,
which doesn’t do the tube, the tripler or the line output
transformer much good, the PL509 line output valve will be
asked to pass excessive current. If we connect a resistor in
its cathode lead, the voltage developed across this will be
proportional to its cathode current and we can thus monitor
the conditions in the line output stage. This voltage is
applied to a sensing circuit which consists of a transistor
and a few resistors, including a present control (RV16).
When the voltage across the PL509’s cathode resistor
exceeds a certain level, the transistor conducts and reduces
the voltage applied to the brightness control. In
consequence the PL802 passes less current, and the c.r.t.
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current (i.e. the e.h.t. current) is reduced to a safe level.
RV16 in the transistor’s emitter circuit sets the operating
level of the beam limiter circuit. Thus the setting of the
beam limiter, on the power unit, is closely related to the
brightness control on the front panel. (See Fig. 2, page 58 1).

Dark Picture

In practice the beam limiter circuit is relatively trouble
free. Complaints of a dark picture, with the brightness
control up full, are nearly always due to failing emission in
the PL802 valve, which can nowadays be replaced by a
solid-state equivalent which is marketed under the same
type number except that it carries a suffix such as T to
indicate that it’s different.

Flyback Blanking

Another operation that’s carried out in the luminance
output stage is flyback blanking — cutting the tube off when
the spot is returning from the right-hand side of the screen
to the left-hand side or from the bottom to the top. Blanking
can be effected by raising the cr.t’s cathode voltages
with respect to its grid voltages, or by dropping the grid
voltages with respect to the cathodes. On most sets
employing colour-difference drive the former is the chosen
method, the luminance output valve being cut off during the
flyback times. This raises the anode voltage and thus the
c.r.t. cathode voltage to the full h.t. voltage.

In our specimen chassis the cathode of the PL802 is
returned to chassis via a small resistor (R359) in series with
a transistor (VT28). When the transistor is fully conductive,
the resistor provides the only bias and the PL802 works
away normally. During the flyback periods however the
transistor is turned off by the blanking pulses, and the valve
is thus also turned off. Its anode voltage rises, cutting off the
crt. In the absence of flyback blanking pulses, the
transistor is held conductive by R361 (150kS). While the
blanking circuit is normally reliable, the valve is sometimes
blamed when in fact R361 has gone high in value, the
transistor has gone open-circuit, or the associated base
protection diode D53 has gone short-circuit.

One also has to take into consideration the possibility
that the blanking circuit is in order but the beam limiter is
faulty, biasing back the valve’s control grid. “Oh dear” you
may say, “what do we do?” Well, eliminating the blanking
circuit from the list of possibilities is quite simple. You
simply short out the blanking circuit by taking the bias
resistor R359 direct to chassis, noting the effect. If the
brightness returns to normal, the blanking circuit is proved
faulty and one checks the transistor, resistor and diode.
These items need not be wholly short- or open-circuit:
degrees of defectiveness can result in poor picture definition
plus distinct striations (vertical rulings) down the left half of
the screen, though we hasten to add that the most common
cause of the latter fault is that the resistor which damps the
line linearity coil has gone high in value. This resistor
(R228) should be 1-5kR, but as it’s a carbon one it tends to
cook up. The result is that it goes high in value and fails to
damp linearity coil which rings, causing the striations.

Other CDA Faults

There are lots of other items that can play tricks on the
CDA panel, such as open-circuit electrolytic decoupling
capacitors which can mess things up colour wise, open-
circuit resistors, and missing supply lines. The latter
problem is not necessarily due to an open-circuit resistor
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since, as we’ve already mentioned, deterioration of the panel
occurs: as a result, the fact that the h.t. is present at the
panel input point does not mean that it gets to where it’s
supposed to be. Cracks in the tracks you see, something to
bear in mind.

Later versions (693, 697) of the Pye hybrid chassis
employ a varicap tuner which requires a stabilised 30V
tuning line. This is obtained from the h.t. line through a
resistor or resistors on the tuner panel. The h.t. is not taken
direct from the power supply however, but is derived from a
point on the CDA panel. Deterioration of the panel can thus
result in the absence of the tuning voltage, with the result
that the tuner cannot select any signals and simply produces
noise. The tuning voltage also disappears when R389 goes
open-circuit, but as this also removes the supply to the

c.r.t.’s control grid clamp circuits the result is no or very
little screen illumination and no sound signals of course.
The trick is to know what voltage to expect and where to
expect it. Almost back where we started, aren’t we?

Summarising

In conclusion this time we’d mention that whilst the
colour decoder, which we’ve yet to consider, is far more
complex than the colour tube’s drive circuitry (the
luminance and colour-difference amplifiers), the fact is that
the vast majority of colour faults are due to something
amiss in the c.r.t. drive/biasing arrangements. There are
also convergence and purity to consider, though the results
of faults here are mainly self-evident.

Letters

EW TINTING

I’'ve read with interest the comments in Television on EW
tinting with the Pye hybrid colour chassis. The fault has
come my way only once, and what I can’t understand is
how switching the c.r.t. first anodes on and off could have
cured it, even temporarily.

I arrived at the cause of the trouble after giving it some
thought. What was obviously happening was that one of the
guns was being turned on progressively harder as its beam
scanned across the screen. This was verified by using the
scope to monitor the c.r.t. cathode waveforms and also by
observing the three rasters separately. This threw suspicion
on the colour-difference output/clamp circuits, and the
12kQ pentode anode load resistor was found to be open-
circuit (R391 in the G — Y channel in this case). I've since
been told that the fault is quite common on these chassis.
The sure-fire way of checking this is to disconnect the lead
supplying the 47V pulses to the clamps: this stops the clamp
action, and if the tint disappears the pentode anode load
resistor is the cause of the trouble.

I’d also like to take this opportunity to agree with your
contributors who have commented on the low standards of
performance most people are prepared to accept from their
TV sets, even when new.

Gerald Messent, North Cornelly, Bridgend, Glamorgan.
Editorial comment: Since the pentode anode load resistors
sometimes go open-circuit intermittently, it would seem that
the first anode switching business is coincidental.

BIONIC PYES

We read with interest the article entitled Bionic Pyes in your
June issue, covering certain of our products specifically
designed as replacement units for use in Pye hybrid colour
receivers. We appreciate the fair presentation and
recommendations, but would like to add a few comments.
First the CDA panel on which your tests were made was
an early production one. Although many thousands of
these are now in use, the only modification we have found
to be desirable is to change the colour-difference output
transistors from type BF259 to type BF459 so that we can
use a different type of heatsink. There is nothing wrong with
the BF259 as such, but the tall heatsink we used with it
makes it top heavy and vulnerable to damage, especially
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when sent through the post. Rough handling could result in
the transistor leads being pulled out of the board, and this
could have been the cause of the dry-joint trouble referred
to in your article. There have been very few cases of this
reported to us, but we decided to prevent it by changing to
the BF459 with its lighter heatsink — this was some eight
months ago.

The audio module, like the CDA panel, has also been
very successful and well received by users. We have found
however that the supply of the SN76013ND ic. in
production quantities is too erratic, though it is readily
available for replacement purposes. Being unable to find a
suitable alternative i.c., we decided to redesign the module
using discrete components which we can get in sufficient
quantities to maintain production. The new module is still a
direct replacement for the LP1162, and of course we’ve
used silicon transistors which make it more reliable than the
original Mullard LP1162 unit.

Your readers may be interested in our new 915 module,
which has been designed as a direct replacement for the i.f.
selectivity/gain unit used in the Pye 713, 725, 731, 735, 737
and 741 chassis and the Philips 570 chassis. The original
units have proved troublesome due mainly to the use of a
number of through board connections and double-sided
print. Our replacement unit uses a SAWF to provide the
bandpass response and an i.c. to provide the gain, and as a
result we’ve managed to achieve a single-sided print layout.
W. Kennedy, LEDCo, Thornton Heath, Surrey.

LEDCo CDA PANEL

Having been plagued for some time by drifting grey-scale
and other problems in an ageing Pye hybrid colour set (697
chassis), I decided some while ago to fit the LEDCo CDA
panel reviewed in your June issue. For nine months or so
the board has performed admirably in eliminating these
defects, and looks like adding several years to the life of the
set. I was surprised however that you omitted to mention a
rather obvious shortcoming in the design of the solid-state
circuit. This is that the components which bias the base of
the luminance input transistor (VT701) upset the action of
the d.c. restorer D39, causing the black level to float up and
down with the picture content as if the luminance was a.c.
coupled. I must say however that this is far less annoying
than the effects of tired valves.

Alan Pemberton, Sheffield.

P.S. Poor field lock on this set turned out to be the field sync
pulse integrating capacitor C41 (0-0047uF) open-circuit,
replacement curing the trouble. I've not seen this one
mentioned in your columns before. It’s mounted on the i.f.
panel, along with the sync separator.
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Your

PROBLEMS

solved

Requests for advice in dealing with servicing problems must
be accompanied by a 50p postal order (made out to IPC
Magazines Ltd.), the query coupon from page 603 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.

TELEFUNKEN 709 CHASSIS

The set will work perfectly all evening provided the channel
is not changed. If another channel is selected after the set
has been on for some time, it’s impossible to obtain a pic-
ture. The situation is the same on all channels. The set
works normally when first switched on from cold.

The tuning voltage stabiliser diode GR971 (ZTK 33) has
a tendency to cause slight tuning drift when warm, since it
then stabilises at a slightly different voltage. This effect is
often sufficient to throw the set off tune when a different
channel is selected. Another area that gives trouble on this
chassis is the gated a.g.c. circuit. This is on the main signal
board, alongside the if. unit. Operation of the circuit can
become very critical when, as the set warms up, either of the
transistors T171 (BC237A) or T172 (also BC237A) starts
to break down, reducing the voltage at pin 3 of the if. strip
so that overloading occurs. Under these conditions it’s ex-
tremely difficult to tune the receiver to any station at all.

GEC C2002H

There’s a dynamic convergence problem with this set. The
colours are correct at the centre of the screen. The top lefi-
hand side is all green however and the bottom red, the right-
hand side being the same but with the colours reversed. The
colouring tends to vary with the brightness.

The most likely cause of this would seem to be a defect
associated with the horizontal R/G symmetry coil L905 on
the convergence panel. There must be d.c. continuity, since
the line scan current flows through this coil. Try setting it
up, and if this fails fit a replacement.

THORN 3500 CHASSIS

The set will work perfectly for perhaps a few hours, then the
cutout will operate. If this is reset, the set will again work
satisfactory for a while but will eventually trip. This can
happen several times in the course of a evening. A possible
clue is that R609, which is in series with the chopper tran-
sistor, tends to burn out. The tripping continues after replac-
ing this resistor. The cutout itself has been replaced, and
everything else appears to be in order.

The cutout operates when the crowbar thyristor W621
fires, shorting R609 to chassis in the process. It seems
therefore that there is repeated crowbar action. Suspects in
this area are the crowbar thyristor W62 1, the sensing zener
diode W617, and C618 (100uF) which is present in this cir-
cuit to suppress transients. Alternatively, the h.t. supply
could be rising so that the trip operates. Disconnect the
feedback amplifier by removing R621: this should give a
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small picture, with the h.t. supply falling to about 30V. If
the trip still operates, the chopper transistor is probably
faulty. If the h.t. is rising due to the monostable being held
on too long, check W615. Make sure the print around
W621 is clean — the electrolytics tend to leak.

DECCA 30 SERIES
This Decca 30 series chassis is actually in a Telefunken
model. The picture is very good once the set settles down
after the first few minutes, but some odd things occur initially.
After switching on, one usually gets to start with a very
dark, diffused picture, mainly in blues and greens. Then the
screen becomes almost entirely white, with very pale
colours here and there. Eventually a vague picture is seen,
then a hissing noise occurs accompanied by dark lines
across the screen. Then the picture comes up much clearer.
It seems to us that the most likely cause of these symp-
toms is simply that either the PL509 or PY500 line output
stage valve is lazy. Alternatively, it could be that the c.r.t. is
loading the e.h.t. generator due to its being driven hard as a
result of a fault on the decoder panel. This would show up
as an abnormally low voltage on all three cathodes, and
could be due to a faulty MC1327P demodulator/matrixing
ic. or a fault in the luminance emitter-follower (TR204)
circuit.

CHECKING CAPACITORS

Reference is often made in your magazine to leaky
capacitors. Can you advise on the equipment and method
of checking this? What I do is to use a scope to trace the
signal, then use a multimeter to check for open- and short-
circuit capacitors when the scope indicates that a fault is
present. Some capacitors check out o.k. however, though
replacement produces an improvement. Other capacitors
look as if they’re defective but perform satisfactorily.

We cannot suggest any improvement upon your method
of checking suspect capacitors. The only additional factor
we tend to rely on is that some types of capacitor are more
prone to failure than others. Other than this if in doubt,
chuck it out.

ITT CVYC8 CHASSIS

The trouble with this set is loss of colour. I managed to
restore the colour by replacing the delay line driver tran-
sistor T29, using a BC107, but the colour went again after
a couple of days. Using the correct BC171B transistor
produced no results. The voltages seem to be correct, except
for those at the output pins 1, 2 and 4 of the MC1327 i.c.
These are 7.5-8V instead of 6V. I’'ve changed the varicap
diodes in the saturation control circuit, also C161 which
couples the signal to the base of T29.

First check that the bistable transistors are working — the
collector voltages of the two transistors (T36/37) should be
9-10V with a colour signal. Then check C165 which
decouples the emitter of T29 and C162 which smooths its
base bias. These are both 4.7uE tantalum electrolytics.
There are three other capacitors of this type in the chroma -
amplifier circuit, C155, C153 and C151, All may need to be
checked — observe correct polarity if any need to be re-
placed. The chroma amplifier transistors T27 and T28 are also
suspect. Loss of colour is commonly due to faults in the
burst/reference oscillator section, such as oscillator drift,
but this would be betrayed by a rainbow pattern as the fault
comes and goes. If necessary, check that the output from
the ident stage is adequate — there should be 11V across
C218 with a colour signal.
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THORN 1500 CHASSIS

The problem with this set is wavy verticals, from the bottom
to the top of the screen, slightly more noticeable on the
right-hand side. There is no buzz on sound however.

In spite of the absence of hum, the main electrolytic
block C88/91/101 could be faulty. Check its connections to
the printed board before condemning it. A more likely
suspect however is C102 which smooths the h.t. rail used by
the line generator and sync circuits. Other suspects are C98
which decouples the line output valve’s screen grid, C32
which smooths the video driver transistor’s base bias, C56
and C58 which smooth the L.t. supplies, or possibly heater-
cathode leakage in the PY801 boost diode.

TELEFUNKEN 634E

Recently, after the set has been switched on the picture
appears first as a slot across the centre of the screen. The
picture then “flicks”, and during the next couple of minutes
expands vertically. It never quite reaches the top and bot-
tom of the screen however.

This set is in fact fitted with the Decca hybrid colour
chassis, and consequently the same fault-finding approach
is required. The most common culprit causing sluggish
opening out of the field scan is simply the PL508 field out-
put valve, which may be taking rather a long time to reach
full emission. When this valve starts to fail, its cathode bias
resistor R413 (5609) and screen grid feed resistor R415
(3-9kQ) tend to cook, so these should also be checked. The
PCF80 (triode section) which forms part of the field
oscillator is usually reliable, though it’s emission has been
known to fall, giving similar results. Lack of height is com-
monly due to the resistors in the height control circuit
changing value. Check R402 (820k<2) and R405 (270k<).

PYE 691 CHASSIS

A band, approximately 14in. wide, passes through the pic-
ture. It varies in speed and direction, sometimes going from
the top of the screen to the bottom, then changing direction.
At other times it’s almost stationary. The main smoothing
block C306/315 has been changed and other capacitors in
the smoothing section checked by substitution. Voltage
checks show a slight variation in the voltage at the collector
of the field output transistor VT27, in sympathy with the
band. The verticals in the band bend to the left, but there’s
no change of colour. Both the line and field locking are
good.

It could be tricky trying to find the source of this hum
problem. As a start we suggest you double check the
smoothing electrolytics, especially the 1,250uF ones
(C307/313/308/309). If these are satisfactory, the inter-
connecting plugs and the chassis bonding connections will
have to be checked. Remember that the if. strip’s Lt.
smoothing capacitors are on the top of the i.f. panel itself.

THORN 1500 CHASSIS

The trouble is that the field hold cannot be held for any
length of time before it drifts away again. I’ve tried a new
PCL80S field timebase valve without success.

This sort of trouble is often due to the circuit between the
anode of the output pentode section of the valve and the
triode grid. There are two resistors (R101 and R102) that
tend to change value. Check that they are still 18kQ. If it’s
necessary to replace them, use 1W types. Then check the
associated capacitors, particularly C75, since these can
become leaky. Also check the sync separator’s screen grid
. feed resistor R44 (47kQ), again replacing if necessary with

a 1W type.
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BUSH TV300 o
When the set has not been in use for a while, gmial pic-
ture is obtained after switching on. This lasts for half an
hour to an hour, then the white parts of the picture begin to
streak to the right and eventually, even with the contrast
control at minimum, the picture goes almost totally white.
Try the set within three days and the streaking is still pretty
bad: leave it a week or so and a normal picture is obtained
again. The resistors and electrolytics in the video output and
contrast control circuits have been checked, and the video
output transistor TR10 changed, but the trouble persists.
The voltage at the collector of the video output transistor is
very low with the fault present.

The low collector voltage on TR10 is the key factor. The
supply comes from the line output stage, and is smoothed
by C519 and C520 (both 1uF). Every time we’ve come
across these symptoms, one or other of these electrolytics
has turned out to be responsible. It’s possible that the rec-
tifier concerned (D505), the filter resistor R515, or the dis-
charge resistor R234 could be at fault however.

TELETON VX1110

The raster collapses, as though the set has been switched
off, reappearing a few seconds later. This can happen two or
three times, then the set will settle down with no further
trouble. There’s also intermittent loss of field hold, and poor
field linearity (top elongated).

For the loss of e.h.t. (picture collapse), open the right side
compartment flap to expose the 3AT2 e.h.t. rectifier and
check with a neon tester — the neon should light up when
brought near (not touching) the valve. You should also be
able to see the glow of this valve’s heater. If the neon
remains alight when the picture goes off, see if the heater
fades out. If it does, make sure that the e.h.t. is discharged
and then remove the valve base to check the heater contacts
and the 2.29 series resistor. If the neon goes out, check the
line timebase valves and voltages. The line output valve is a
31JS6A and the boost diode a 17DW4A. The field trouble
should respond to a new 17JZ8 field output valve. If
necessary, check its cathode bias components and those in
the linearity network.

PHILIPS 210 SERIES
There’s an odd sound fault on this set. After switching on,
the sound comes on at full volume, with a trace of hum,
even with the volume control at minimum, After about hailf
an hour however the conditions stabilise and the volume
control operates normally.

The volume control is returned to chassis via a 2-5uF
electrolytic capacitor (C1503). Either the volume control
itself is defective, the capacitor is defective or improperly
connected, or the earthing is not being made to chassis.
Note that the positive side of C1503 goes to chassis, the
negative side to the volume control.

QUERY COUPON

Available until 17th September, 1979. One
coupon, plus a 50p (inc. VAT) postal order,
must accompany EACH PROBLEM sent in
accordance with the notice on page 602.
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TANDBERG CTV2
The original fault with this set was loss of raster, with the
power supply module going into its “purring” mode. The
cause was found to be a defective horizontal shift choke
(L752), and replacing this restored the sound and picture,
There are still a couple of faults however. First the picture is
of reduced width, the width control R860 (in the EW
modulator circuit) having no effect at all. The voltage at the
supply end reads 30V instead of 25V. Secondly, although
the 6.8V reference zener diode D975 in the switch-mode
power supply control circuit has been changed (to cure pic-
ture size variations) the h.t. supply cannot be set any higher
than 150V (should be 160V). The set h.t. control R976 can
be used to reduce the h.t. below 150V however. Whilst
checking around the circuit I noticed that the EW
modulator diodes D750 and D751 seem to have been run-
ning hot, as the board is slightly scorched in the vicinity.

All your problems are likely to be resolved by replacing

the EW modulator diodes, plus the EW modulator output
transistors Q853/852 if necessary. Also check whether the
horizontal shift control R772 is burnt.

THORN 980 CHASSIS

The trouble with this set is very critical line hold, which has
to be constantly adjusted — every three to four minutes. A
new line oscillator valve has been tried but has not improved
matters.

The fault could be in the flywheel line sync circuit, where
the discriminator diodes W3/4 are the first suspects. A very
likely possibility however is a fault in the video output stage.
You will find a bias stabilising resistor (R26, 39k, 1W)
connected between the screen grid and the cathode of V5.
This commonly falls in value, upsetting the bias conditions
in the stage and therefore severly clipping the sync pulses.
The sync separator’s screen grid and anode load resistors
would also be worth checking.

Wl\l‘:S' ‘i . ‘W
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.

An ASA Model CT6000 colour receiver had been working
satisfactory for at least four years — with good sound and
bright pictures — at a site within six miles visible range of a
low-power transmitter. Being a worker with “unsociable
hours”, the owner decided to try out a video cassette
recorder, and for the first week or so was happy with the
results. The pictures were crisp and the colours accurate,
both off-air (through the machine's “monitor” mode) and
off-tape.

As the days went by however, the early morning viewer of
the previous night's programmes became less enchanted. He
Jound the recorded pictures getting less sharp, though the
colour accuracy was unaffected. The distaff side started to
complain that it was necessary to turn down the brightness
and sometimes the contrast, and to darken the room, in
order to achieve acceptable viewing from the set. It was dis-
covered that the pictures could be improved by altering the
position of the set-top aerial so that it was broadside on to
the distant, though visible, transmitting aerial, whereas
previously the best pictures had been obtained with the
aerial pointing at the transmitter.

Since the colours remained accurate, the technician in-
vestigating the problem concluded that the e.h.t. tripler was
at fault, especially after one or two measurements revealed
that the focus potential at pin 1 of the tube was lower than
normal even with the focus preset at maximum setting.
Unfortunately, tripler replacement failed to solve the

problem. The picture was still weak and not properly in
Jocus at any point on the range of the preset focus control,
though at full brightness setting the overall screen illumina-
tion was quite reasonable. Replacing the focus preset gave
no improvement, and it was then concluded that video
crushing was responsible. Detailed tests in the colour-
difference and video amplifier stages failed to shed any light
on the problem however.

What was the most likely cause of the trouble, and why
was the fault seemingly aggravated by the use of a VCR?
See next month for the solution and for a further item in
the series.

SOLUTION TO TEST CASE 200
—page 550 last month —

It will be recalled that the Decca CTV25 mentioned in
last month’s test case was suffering from two faults, weak
field sync and slight variations in height accompanied by an
audible sizzle. The weak field sync was not a difficult
problem to solve. The field sync pulses are applied to one’
of the control grids of the ECC82 cathode-coupled field
multivibrator via an OAS81 interlace diode (D301) whose
cathode is biased by a potential divider consisting of a
3.3MQ resistor (R302) connected to the h.t. rail and a
150k resistor (R303) to chassis. With age, the higher-
value resistor in the network tends to rise considerably in
value, and the fault was completely cleared by replacing
R302.

The field amplitude jitter was located less scientifically!
Had it not been for the “reflected spark”, diagnosis would
have been more protracted. In the event, it was discovered
that the spark was concentrated around the positive tag of
the 400uF h.t. reservoir capacitor C2705 in the power
pack. The tag had developed a high-resistance contact to its
termination, and the result was a tendency to spark across
due to the heavy ripple current. C2705 was still providing
capacitance, but the ripple discharge was affecting the field
scan more dramatically than any of the other sections of the
receiver fed from the h.t. rail.
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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
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ex**comun BAR GENERATOR

4 U.H.F. AERIALINPUT PATTERN GENERATOR CPG6-RF
All Facilities of our PG6RF

PLUS COLOUR BARS.
Produces 7 invaluable patterns.

Robust, Battery Powered, Pocket Sized Unit,
Plugs Straight into Aerial Socket.

In response to demand we have produced an add-on Colour Bar
FEATURES:

unit C6 to upgrade the PG6RF to PAL COLOUR. A MUST for TV
construction or servicing| Available as 8 KIT or BUILT & TESTED.

* CROSSHATCH GRID » HORIZONTALS

* DOT MATRIX * WHITE RASTER

m-4-I<

SOorrmx
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ZmMmMmODO
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Kit includes all components and ready built modulator etc.
Full 12 month guarantee on built units.

* VERTICALS * GREYSCALE MAIL ORDER
*PLUS PAL COLOUR BARS; ONLY e
ONLY 3 SIMPLE ADJUSTMENTS. Quantity Discount WELCOME

% PG6RF OWNERS; Buy Add-On ‘C6’ Unit!

ORDER NOW!

on application

PGG6RF KIT £25.87 BUILT £33.35 —- As per TV Review, Jan. 1979
C6 KIT £18.98 BUILT £26.45 - Add-on Colour to PG6RF
CPGG6RF KIT £42.55 BUILT £63.25 — Both above combined.

These prices INCLUDE P & P and 15% VAT, Export VHF versions available.

ALSO AVAILABLE:

TECS:

TECHNALOGICS EXPANDABLE COMPUTER SYSTEM.

Full Colour Teletext; full facility Microprocessor-based, Aerial Input Decoder with extensive computing facilities. The most versatile decoder on the
market. Expandable from a simple teletext decoder to a full professional computer/information centre. Send large S.A.E. for details.
SEND ALLORDERS OR ENQUIRIES TO TECHNALOGICS LTD. (DEPT. TV)
8 EGERTON STREET, LIVERPOOL LB 7LY.

TV LINE OUTPUT
TRANSFORMERS

by FAST RETURN OF POST SERVICE

MONO LOPTS
Most makes supplied
£6.90 TRADE £7.50 RETAIL
p&p 76p
COLOUR LOPTS
Philips G8, ITT CVC5-9, Decca Bradford series 10 & 30

£8-35 TRADE £9.50 RETAIL
p&p 78p
WINDINGS
Bush colour. (Hybrid quadrupler version)
£6.26
Decca CTV19/25 (non-tripler version)
Primary £6-25 EHT £7. 20
Philips G6 (dual & single standard)
Primary £6-26
(EHT winding on exchange basis only)
EHT £7.20
Pye 691, 693 & 697 (please state which)

" Primary £4.60 EHT £3.10
EMO 90 degree Primary £6.26
PRICES INCLUDE 156% VAT S.A.E. all enquiries
All lopts and windings are new and guaranteed for 6 months.
PAPWORTH
TRANSFORMERS

80 Merton High Street

London SW19 1BE 01-540 3966
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ARE YOU

USING YOUR SPARE TIME PROFITABLY?

If not, you're losing money. Money that you could be meking by selling used
colour televisions from home in the evenings. In fact, provided you start
correctly and know exactly how to operate, you can easily eam a substantial
CASH INCOME with a starting capital of less than £20. Qur 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 imimediately.

Every aspect, from securing the first tefevision right through to rapid expansion of
sales, is covered with the detailed knowledge of experts to ensure certain

d infor ion on aimost all makes of television is presented in
clear tabuiar form, describing performance, reliabiiity, price and service. In
particular, the tips on expanding the business are very practical, and are almost
automatic when put into practice. Pages of unique advice on advertising ensure
that maximum sales are secured, and sources of supply are described in detali ~ for
both televisions and new/used spares. Monochrome sets are also covered, as are
“invisibie” cabinet repairs. Pkus FREE on-going advice and FREE regular up-
dating service.

You can start tomorrow — but you'll need our guide, The latest big illustrated
edition is out now, and costs just £4.95 — a smail price to pay for financial
independencel

SAME DAY SERVICE
CITY PUBLISHING, HAYWORTH ROAD, SANDIACRE, NOTTINGHAM NG10 5LL

To: City F Road, Sandi. N NG1o5LL.
Please send by retum pon “How to Deal Successtully in Used Colour Televisions”.
| enclose cheque/p.o. for £4.98,
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T
TV LINE OUTPUT TRANSFORMERS (Prices include VAT at 15%) Post and Packing
BUSH MURPHY DECCA PYE GEC
V123 V843 MS1700 58 64 BT454 COLOUR TRANSFORMERS
V124 all models to MS2000 59 68 BT455
x:ggmu V979 MS2001 80 75 BT45505T DECCA CS1730,1733, 1830, 1835 £9.51
MS2400 61 78 DECCA 30 Series Bradford Chassis £9.51
V153 2000DST. ..
- vi59 o on =2 7 afl models to DECCA 60, 80, 100 Series £9.61
V173 2044 .
TV138 or R V179 MS2420 81 93 GEC Dual STD Hybrid £11.59
V139 o Price £7.36 83 94 2047... GEC Single STD Hybrid £11.59
a V1913 B G | S GEC Single STD Solid State £9.51
TV148 x;g:: oS 86 97 ——— T CVC1toCVC9 £9.51
el V20150 2 o8 2108 ar /1 T CvC 20 £10.53
V166 xgg:ggs PHILIPS 181 170 Price £7.36 T CVC 30, C\/C 32 £9.51
x:;; V20168 23TG170a 186 1701 PYE/EKCO 725 Chassis ) £9.51
V178 V20178 ali models to :gg :;:/‘ PYE/EKCO 731,735,737, 741 Chassis £9.51
e v2019 23TG176a _ e PYE/EKCO 713,716 Chassis £9.51
V181 or § Ve G247230a... | Price £7.36 ST PHILIPS G8, G9 Chassis £9.51
R’/}ggé" 0 V2310 2'2'5“?:‘;‘"5 to ST290 PHILIPS 6570 Chassis £10.53
Lol SIS vaane rare i sT297 THORN 3000, 3500 EHT and SCAN £8.48
a ...
vigss " V24140 JeTG170a - 100005.... THORN 8000, 80O0A, 8500, 8800 £10.02
TVIBeS V2RSS LSTG 1798 1102 THORN 9000 £10.02
bod V24158S G197210a TELPRO All Models £9.51
QPIDS V2416D G19T211a Price £7.36
ng,s V24165 G19T212a
V1930 V2417S G19T314a KB-ITT
V193§ V2419 G19T215a By Chassis:
V2423 G20T230a Vel .
Q;g? vz b vel THORN GROUP PYE E.KCO (:391, 692, 693, 697 CHGSSIS. o
507 : vC3 Ferguson. H.M.V., Wired in version of above Price on Application
V315 ver e Printed Circuit Version of above £15.26
Price £7.36 vCs1 800, 850, 900.
Vesan 550/1.950/2,
BUSH MURPHY POALDS02)
. V€100 1400, 1500, 1500, indi i
4816 Chassis INDESIT | veioo, T 1 ao0: 1500 ElliT Wlm_lln.g PYE 691 to 697 Chass,s’ £3.07
el 20EGB V€200 1612, 1600, 1712 Primary Winding PYE 691 to 697 Chassis* £4.60
2a8G8 Ve300 OrauotemadelNo. | wplaage state Printed Circuit version or Wired versi
Price £10.30 Price £7.85 Price £8.48 Price £8.48 CISIONIORVVIIETAVSES IOl

Tidman Mail Order Ltd.,
236 Sandycombe Road,
Richmond, Surrey.
Approx. 1 mile from Kew Bridge.

Phone: 01-948 3702

Contact your nearest depot for service by-return. Callers welcome.

MON-FRI 9amto 12.30 pm.
1.30 pm t0 4.30 pm.
Closed Wednesday afternoon

Hamond Components (Midland) Ltd.,

416, Moseley Road,
Birmingham B12 9AX.

MON-FRI9amto 1 pm.
2 pm105.30pm,

Phone: 021-440 6144.

Please phone before calling.

*

* % % *

22"

1911, 20’

25”, 26"’

STANDERD
T.V. TUBE

HIGH QUALITY COLOUR AND
MONO-CHROME
TUBES AT COMPETITIVE PRICES.

REPLACEMENT

Complete New Gun fitted to
every Tube,

Two year Guarantee
Every Tube Electrically Tested.
Every Tube Picture Tested.

Supplier to Major Rental Com-
panies.

£22
£25
£28

11-29, Fashion Street,
London E1

Ring Standerd T.V. Tube Reguner
Tel. 01-247 3097

A NEW APPROACH TO
T.V. TESTING

50kV PROOF + AUTO RANGE +
MEMORY OISPLAY
Withstands EHT mistakes!

VOLTS DC

9-999 99.99 939-3V + 0-08%+ 1 digit
VOLTS AC

9.999 99.99 999-9V+ 1%+ 1 digit to 20KH:z
OHMS

9.999 9999 999-9K + 0-02% 9999K + 1%
FREQUENCY

9-999 99-99 999-9KH:

Tone indication of new reading. Sample -+ Hold facility.
High brilliance 16mm display. 220/110V 50/60Hz 10W.
Fast Reading 12/sec.

£290 + VAT + Carriage

ADRETTALTD.  1g 1052 347)
o NORTH STREET 3535

WELLINGTON, SOMERSET

MAIL ORDER
PROTECTION
SCHEME

The Publishers of Television are
members of the Periodical Publishers
Association which has given an under-
taking to the Director General of Fair
Trading to refund monies sent by
readers in response to mail order adver-
tisements, placed by mail order traders,
who fail to supply goods or refund
monies owing to liquidation or
bankruptcy. This arrangement does not
apply to any failure to supply goods
advertised in a catalogue or in a direct
mail solicitation.

In the unhappy event of the failure of a
mail order trader readers are advised to
lodge a claim with Television within
three months of the date of the
appearance of the advertisement,
providing proof of payment. Claims
lodged after this period will be con-
sidered at the Publisher's discretion.
Since all refunds are made by the
magazine voluntarily and at its own ex-
pense, this undertaking enables you to
respond to our mail order advertisers
with the fullest confidence.

For the purpose of this scheme, mail
order advertising is defined as:—
‘Direct response advertisements, dis-
play or postal bargains where cash had
to be sent in advance of goods being
delivered'. Classified and catalogue mail
order advertising are excluded.
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CAMPBELL

ELECTRONICS Limited

Unit ES, Halesfield 23
Telford, Salop
TF7 4QX

Tel: Telford (STD 0952)
585799/584373

Telegrams: CAMELEC
Telex: CHAMCOM 35191

WHOLESALE DISTRIBUTORS OF SPECIALISTS SPARES TO RADIO & TELEVISION SERVICE DEPTS; NATIONWIDE

THYRISTORS, SILICON
SWITCHES DIACS

BFT42
BFT43
BRI0O
BR10Y
BRC4443
BRY39
BT106
8T108

35
33
19*
30°
72
39
1.16
t.30

*senate sold 10 k1 01§
BT109 . 1.16
BT116 1.6
8T119 2.85
BT120 1.99
C1060 46
oT112 1.20
TICa6 38

SEND FOR OUR FULL CATALOGUE AND PRICE LIST

8C173
8C178
BC179
BC182L
BC183L
BC184L
BC186
8C187
BC212L
8C213L
BC213L
BC214L
BC237
BC238
8C239
8C307
8C327
8C337
8C338
BCI84LC
BC46)
8C462
8C463

BRIDGE RECTIFIE

B40
BY164
B8Y179
BYw21
BYw2a
BYW6E1
BYWE,
BTW64
(YT3C0

INTEGRATED CIRCUITS

BRCM200
BRCM300
BRC1330
BTTB22
BTT6018
€500
CA270AL
CA2708E
CAB05
CA758¢E
CAS20AE
ca2121
CA3089¢
CA3090Q
ETTE016
ETTH6016
LM1357
LM1370 1.78
MCI307P 169
MC1310P 1
MC13274% 2,67
MCII27P 120
MC1330P 65
MC 13498 1.9¢
MC1381P 1.20
ML1352P +.20
MC'358P 120
MC7724CP 136
MLIITB 1.97
SAAST0 188
SAAT700 391
SA560S 75
SAS570S 75
SAS580 2,45
$A8590 245
SAS66C 34
5456 KED]
5C9503P (
5Co504P
SC9506P
L437F
SL9018
sLs178
L9184
SN16848N
SN1686 1iv

3.34
3.42
.BO
5.2%
197
267
2.80
2.0
1.30
340
1.96
1.80
3.40
1.45
210
210
158

SN72723L
SN76003N
SN76013N
SN76013ND
SN76023N
SN76023ND
SN76033N
SN76110N
SN762260N
SN76227N
SN76228N
SN76530P
SNT6532N
SN76533N
SN765448
SN76546N
SN76666
TAA3S0A
TAA5504
TAA4508
TAA450C
TAART70
TAA591
TAABIIE

T nf 05
TAABEB
TAATO0
784231
TRA240A
TBA325
TBA3%5
THA 196
THAJIOC 333
TBAL4ON 333
TBA480 0
184500 165
TBASI0 165
TBASA 1.95
TBAS3O0 123
THASAC 1.40
T8A550 1.80
TBASBOC  2.00
T&AS70 1,580
T8AG:1AT2 168
T84641B11 2.7C
TBAB41BX1 2.95

1.68
1.40
1.10
1.05
1.10
1.05
1.40
1.6C
179
108
1.8
1.47
138
1.50
1.40
2.89
127
1,89
27
.27
27
180
1.98
2.48
3.40
1.8
2.0
1.28
4 60
1.57

85
1,60

145
2868
599
4.6
85
4.56

199

TBAES!
TRAG!3
TBA690
TBA700
TBA720A
184750
TBAB0O
TBAB1UAS
TBABI0S
TBAB20
TBABYO
TBA920
TBAG40
TB8A95024
TBAYT0
TBAYSO
TEA 1840,
TeAta41
TCA270
TCALT05
TCA290A
TCA4204
TCAd4D
TCA840
TCAES0
TCA730
TCAT5Q
TCABOC
TCaB20
TCAB30S
1CA%00
TCag10
TCAQ40
TCE100°
TOA40
TDAI40N
TDA1170
TDA1412
TDA2522
TDA253
TDAZ561
TDA2590
TDA2600
TDA38S(
TMS3848NC
ZTK33A

84
40
58

1.96
232
105
317
3.97

.38

213
1.48
148
1.80
3.54
3.30
3.33
281
110
2,66
2.20
215
268
274
25
2.37
72

AALT2
AATIE
AALT?
AA119
AA1a3
AAT44
AY102
AY106
BA102

KBSO1
wo?
wo4
W06
BR1
BR2
BH3
BR4

B.
B
B
B
B

BO182 20

B
B
.}

80222
BD22%
BD232
BD233
BD234
BD237
BD238
BD43%
BD437
BD509
80510

B
B

BF121

-
12¢
14°
137
.06”
10"
o7*
1.54
1.41
a3

TRANSISTORS .
<,
01508 4u BF123
0150C 84 BF154
0163 ¢ BF15%
0166 46 BF 158
0181 77 BE160
BF167
BF173
BF177
8F178
BF 179
BF 180
8F 181
8F182
BF 183
BF 184
B 185
BF 194
BF 195
BF 196
BF197
BF 198
BF 199
BF200

D183
D187
D201

78
65
BO
.48
48
45
47
.45
.50
.50
65
45
55
40
70
.29

DXx32
F11%

DIODES AND RECTIFIERS
-l ok

X
05°
1w
10
12+
1.24
87
3¢
0
26

BAX16
BY126
BY 12?2
8Y133
BY176
BY182
BY184
BY187
BY 199

BAT1S
BA145
BA155
BA156
BA202
BA219
BA316
BA7
BAX13

1F
16°
e

EHT MULTIPLIER TRAYS

TCE 1400 (5 Stick}
TCE 1500 (3 Stck)
TCE 1500 (5 Stick)
ITTCVCS 7889

ITT CVC 2030

GEC 2028 1040

GEC 2110

GEC 2100

GEC 2200

PYE 691693

PYE 731 (4 lea)

PYE 731 (5 leadt)

PYE 713 15 17
PHILIPS 520,540,550
PHILIPS 550 (tong iead)
PHILIPS GY

DECCA CS1730 1830
DECCA C52030 2230 wic
DECCA C51910 2212
DECCA 80 100 Telivo

REPLACEMENT COLOUR TUBES

3.08
247
o8
4.80
5.40
4.80
480
5.95
4.80
4.49
4.90
4.85
5.50
4.80
4.80
480

TCE3000 3500

TCE 4000

TCE 8000

TCE 8500

TCE 9000

RRY Dugl Stanaard €TV
RH1 A823

RR1 AB238

RR1Z2718

GRUNDIG 5010/6010.8&0
GRUNDIG 3000

KORTING

SIEMENS TVK31 5172
SABA/TFK S!TA/DORIC
TANBERG TV22, TVC ME
EURQTRAY
CONVERSION BRACKET A
CONVERSION BRACKET 8
TVIBEHT STICK

{Two year guarantee)

177 A84 771X QOF
18" A47 342X 300
197 A4S 11X 800
197 A48 191X 900
19 A48 200X 909
20" A51.110X BO©
AXS 14X 900
AbS 120X 80u
ag3 11x 800
" A2 120X 90°

257 A83-200% 90°
26" AGB 170X S0
267 AB6TRDX 1100
267 ABZ-V7QX 909

267 ABZ 150X 110
SPECIALS TO ORDER

3250

NEW MONOCHRQME T UBES
Fil

by

IN. oun QRINION THESE l.)-i ONE OF FUE HIGHESS OUALITY:

cwmﬁus OFFERING mcu DEFINITION, LOKEG LIFE AND

RELUABIATY

Sharncsm ot ek o
i

BF222
BF224
BF 241
BF241
BF255
BF 250
8§25/
BF 58
8F 259
BF262
BF263
BE271
BF273
BF274
BF324
BF 336
BF337
BF 338
BF355
BF 362
RF363
BF422
BF42)

TIP126
TiP127
TIP2955
TiP3055
Tis43
TiS90
T1581
T1592
2T X300
ZT X50C
40636
2NB97
IN2905
2N3053
2NJ3055
2N3703
2N3704
2N]3705
IN3T05
2N3707
2N5296
2N5298
2N5496
SC1I2Y

-n
50
8"
18"
09
09
40
25

Butity
BU126
BU204
BU205
HU206
80208
BUZ08/02
BL326S
BU407
£12722
MEBOOY
MJE 340
MJES20
MIE 2955
MUJE 3U55
0c28
0C3s
0C36
0ca4d
0ces
ocn
0cr?
ocTe

RiD3E
R1039
R2008
#2009
R2010
R2029
R2030
R226Y
R2305
R 2306
R2540
TIP29
TIP30
TIP3
TIP32
TiP33
TIP34
TIPat
T1Pa2
11P47
TIPt12
TiP11T7
TPy

BF 450
BF 458
BF453
BFR41
BFRL2
aFHG2
BFRBI
BFT42
BFW10
8F X29
BF X84
BF X85
BF X8H
BFY50
BFY51
BFYS52
BFY30
85Y79
BRAY19
ALU10501
BU105/02
BU108
BUI0

60
107
10°
10°
10°
1AM
46
.53
60
2.60

40
1.34
1.46
1.36
2.94

“dengin W v ks o 3,
o

BY20€
8Y207
BY210 4
BY 210/800
BY227
HY251
BY255
HY29%
BY299

BYX10 40
0a17 09*
onst 08"
IN40O1 .05°
IN30O? 05°
1~4003 05
INGOUA 06"
INSOUS a7
INGOO6 0

IN4OOT
INa1ad
IN4448
IN5401
IN5404
IN5408
11144

‘VARICAP TUNERS,

1172002

DELAY LINES, CRYSTALS etc,

ELC 1043 05
FLL 1043 06
)32t tPhiips G111
Delay ine DL5G
Delsy line DLEO
Luminance Deiay Line For TBAS560
Trarsductor ATA041/37
Linearity Col 4T4047/02
Lineasity Coil AT4042/04
Colour Crystal 4 433619 M H,
Focus Resistor (Thick Fiim)
1M 30M, 474
SERVICE AIDS
SERVISOL
FREEZER
AlR SPRAY CLEANER
FOAM CLEANER
SILICONE GREASE
SOtDER M0OPS

66
66
7%
% Kilo

{2 2% Kilo

60

s
7‘50
740
7.00
200
3.00
150
1.68
1.00
1.0
1.18
B0

1 pacs 1 of

SOLDER

60/40 185WG

.75

23.15

FOR RAPID S HViCE-
" TELFORD STD (052

586799 or 5843

COLOUR TEL
DECONTROLLED  {Guaranteed}

HA NK AMDIGEHIES
FANK ABJIASERIES
HANK A823AY SERIES
DECCA BEHIES 10 30
KORTING

THOHN 3000 3005 S8R

73

£5

ZENER DIODES
Townote a0 6 s ns g 8

400Mw BZYB8 TYPE
Values 24y 62V

W BZX61 TYPE
Values 3 3v - 200V

10W {STUD MUUNTING)
Vilues 4,7y 200V

TEST EQUIPMENT

POWE R SUPPLY 0 30v

0 1A PS301

POWE R SUPPLY 518V

¢ 2A PS302

POCKET SIGNAL INJECTOR
[Reauires U7 Tyse Battery)

REPLACEMENT
DROPPERS
PHILIPS GS
PHILIPS GB (47R)
PHILIPS 210
TCE 1500
GEC 2018
RR1 840
TCE BOOCA
DECCA 20
PYE T3
TCE 1300
AR1 AB23
3EC 2110(41R)
GEC 21101 12R5 + 12R5
TCE 3500

48 50
48.50

1.90

£000 10 70,06
7500 10 80,00
8400 TQ 9406
76,00 10 8300
560 1D 8300
20 X.Y0.85 00

O kv 4 aVAIIBIS, (6.2 e Ao gt R D e e

T.¥. Tialley S3eng 22

S94eun; 28" 681, Soit &l maes.

£7 B0

$ERVICE D ANO SOAK TESTE D HEFORE OUMTC% THES Rscs'«ms
Ang ?’F 7;2 H‘r,neST OUALITY AVALABLE AND ARE
MO

o CRA mml meﬁox

cathotie Fay 1yl e-,bnod uga-mgl uamu
4 e

ﬁ;)fgage of the cacerver: beore Hosp
THESE ARE REACY TOUBEINET
cw Yary seryice dornkar

Telephone-TELFORD STD (0952) 585799/584373

ORDER VALUES LESS THAN £10.00 PLEASE ADD 40P P & P.
ALL PRICES QUOTED ARE NET. EXCLUSIVE OF VAT. PLEASE ADD AT 15%
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SRR SISl MO T AL AR TS e b A s e

T.V. REPLACEMENT CAPACITORS
PLASTIC FILM CAPACITORS

250v AC Mains filter type. To meet the requirements of BS 2135 (Class X
suppression applications) Life tested at 375v AC at 85 deg. C.

0.047mfd 3%p 0.1mfd 40p

0.33mfd 88p 1.0mfd (three wire type) 60p

I‘leggOv. DC. General purpose type. Metallised polypropylene, encapsulated. Axial

s.

0.047mfd 27  0.\mfd 34p

0.22mfd 48p 0.47mfd o2p

2kV Peak Flyback capacitors. E d, with axial leads.

16500pF 40p 4700pF 40p

5200pF 40p 8200pF 80p

ELECTROLYTIC CAPACITORS
Solder Tag and P.C. Type

600mfd 260v. G8 150p
600mfd 300v. G8 182p
600mfd 300v. GEC 176p
600mfd 300v. AB23 102p
600mfd 300v. 2179 160p
600mfd 300v. G8 1680p
400mftd 350v. 8000 184p
470mfd 260v. G111 132p
800mfd 260v. Go 187p
200 + 300mfd 3650v. 891 208p
300 + 300mfd 300v. AB40 190p
400 + 400mfd 350v. Decca 260p
150 + 160 + 100mtd 300v. 1500 160p
175 + 100 + 100mfd 400/350v. 3500 204p
200 + 400 + 50mfd 325v. AB18 230p
200 + 200 + 150 + 50mfd 300v. GEC 200p
300 + 300 + 100 + 32 + 32mds 300v. 2148 243p
300 + 300 + 300 + 150 + 100 + 60mfd 325v. GEC 300p
1000mfd 83v. 3500 82p
2200mfd 83v. G8 88p
1250mfd S0v. 189 60p
4700mfd 26v. 1580 73p
1000 + 1000mtd 40v. Pye 82p
1000 + 2000mfd 35v. GEC 97p
2500 + 2500mfd 30v. {PC) AB23 107p

The above prices are for single items. Quantity discounts allowed.
CASH WITH ORDER PLEASE!

All the above prices include postage and VAT at 15%.

P.E. WHITE &-auan™™

TELEVISION ELECTRONIC

DISTRIBUTION (SPARES) LTD.

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

PANEL
REPAIR/EXCHANGE
SERVICE

TRADE ONLY

BERRYVISION 510

EMO

THORN 2000 Series, 3000/3500 Series,
8000/8500/8800/9000 Series.

GEC Solid State 2110 Series.

PHILIPS G8 G9

RBM A802/823 AV (Ultrasonic)

DECCA Solid State 80 Series/Hybrid 30 Series.

GRUNDIG 5010/6010 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.

SOUTHERN IRELAND DEALERS

We are the largest stockists in the south of Ireland
. of clean used T.V. sets.
PYE - BUSH - PHILIPS - FERGUSON -KORTING
DECCA ETC.

UHF/HF Mono from £18.00 each
Colour from £126
All Sets Tested & Cabinets Polished.
Over 2,000 sets in stock.
Visit our warehouse and see for yourself.

Delivery can be arranged.
T.V. WHOLESALE DISTRIBUTORS LTD.
E.D.l. House, Kylemore Park West Industrial Estate,

Dublin 10. Tel. 364139 or 791995.
irish stockists for the new Tyne’ colour sets.

PLEASE MENTION

TELEVISION

WHEN REPLYING
TO ADVERTISERS

EXRENTALCOLOUR TV . THEBEST DEALIN LONDON

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

Delivery arranged % Working sets available % Complet'e 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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Manufacturers Surplus
Components
FIT THE RIGHT PART

300 mixed § and § watt resistors £1.50
1560 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. £1.60
300 printed circuit Resistors
1 to 4 watt £1.00
100 High Wattage TV resistors,
Wirewound etc. £2.756
100 mixed miniature Ceramic
and Plate Caps £1.60
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 £1.560

100 Mixed Diodes, includes
zener, power, bridge, varicap,
germanium, silicon etc. All full spec. £4.95

200 Transistors as above and

including 2N3055, AC128,
8D131,BFY50, BC238,

B8C184L only £9.96

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

10 Replacement 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, self-tapping
“P" clips, cable markers,
clamps, fuse holders etc.

10Ib for £7.60

£1 per Ib.

THORN SURPLUS

8500 LOPT. windings £3 pair
3500 Series Scan Coils,

new and boxed, complete with
convergence yoke, purity
assembly, static controls,

leads and sockets

3500 Focus units with metrosil
3500 “625" line VHF Kit for
wired systems

4 Knobs black with chrome
caps to fit ITT, Thorn, GEC and
most small diam. shafts 60p per set
950 rotary transistor tuner

with leads and slow motion drive £3.00
950 bottom panel complete

£5.26
£1.50

£9.60

with i.f.'s switch etc. £3.00
980 line transformer (not
Jellypot) £2.50

Convergence Pots with
knobs. 6Q, 10Q, 20Q, 30Q.
8 of 1 type £1.00. 8 of each £3.50

NEW
4.433 C.T.V. Crystais
Long Leads £1.00 each

3 for £2.50

New Improved Transistor
Packs

100 New and Marked Transistors
including, BC148, BC154, BF274,
BC212L, BF200 and lots

of others only £4.95

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
0.K. on other sets.
£2.00 each

3 for £6.00

21" Round 8Q

21" Round 20Q
2}'' Round 8Q

6" x 4" Elliptical 8Q

MonoT.V.

LOUDSPEAKERS

5" x 3’ Elliptical 12.56Q
41" x 23'" Elliptical 8Q for R.B.M.

70p
90p
80p
£1.25
£1.00

£1.30

MISCELLANEOUS

Philips G8 Tube Base Panels
Complete, but PCB's cracked, ok for

spares. Focus, Baas’TMs etc.
Ve or £1

Bush CTV 5 Quadrupler Remo Yype
Q258. equiy. to ITT. TU25 3QK. Avith
mounting brackets. £4.2! h.
T e for £10
GEC single standard, hybria chassis.
convergence panel. Brand new,
complete with plugs and leads
Focus unit with lead,
for above chassis
ITT Featherlight Super. Side
Chassis, with controls, V. Cap
Tuning Panel, Regulator,
P/Button Switches, Bridge
Rec. etc., etc.
I.C. for above

£€2.50

£1.50

£4.95
£1.00

SPECIAL OFFER
GEC transistor rotary tuners with

slow drive, AE Skt. and leads
2010 Series £2.50
KB VC3 VHF tuner with valves  £1.50
KB VC3 transistor tuner “UHF” £1.60
ITT VC200 transistor tuner
{Philips type} £1.50
ITY CVCS power panel. New
but five resistors never fitted £1.50
Pye 697 line and power
panels, damaged or some bits
missing but invaluable for
spares £2.00

Pye monu mains droppers
with fusible link.

1470 + 2600 50p 3 for £1.00
690+161Q 50p 3 for £1.00
Decca ‘‘Bradford’’ C1.V.

triplers 25KV £3.00 each 4 for £10

Portable TV EHT Sticks

“Siemans TV 18 KV". Fit

most portables 50p each 3 for £1.00
Pye 18" CT200 V. Cap P/B

White Ceramic TV Resistors
200 16W, 1800 11W, 130 11W.
10 of any one type £1.20
10 of each type £3.00
2-2k fusible, vertical mounting
Screen Feed resistors 9 watt

8 for £1.00
0-47(2 3 watt emitter
resistors 40 for £1.00
10uF 400V modern Small
Type 8 for £1.00
4.7uF 63V 20 for £1.00
1000.F 16V 10 for £1.00
Bias Caps
330uF 25v 10 for £1.00
470uF 25V 10 for £1.00
4,500uF 35v cans 80p each

Avoid Lethal Shocks

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 EMT bases 10 for £1.00
PLS09/PYS500 ceramic

bases 10 for £1.00
C.T.V. Tube bases 5 for £1.00

20mm Antisurge Fuses. .
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 8 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 14 pin quill

1.C. Sockets (to fit most

"Q series I.C.) 12 for £1.00

Cassette Motors self regulating,
9V, make unknown type 9FM 90p

Rediffusion/Doric Mk 13 5 stick
Triplers can be modified for

Assembly with leads and other sets £1.00

plug £1.20  Portable T.V. Batt. Leads with

EMO. On/off switch £1.00  Croc Clips and flat

G.E.C. $/8 Hybrid Focus 2 pin socket £1.20

Assembly with lead £1.50  Miniature Level/Batt. Meters

2 x Coax Sockets on plates suitable as fitted to many cassette

for various Continental T.V.s 50p recorders 90p

ZENERS
400MW. 4.3V, 4.7,6.8,7.5, 30V 10 of one type 80p
1.3W. 12V, 13V, 18V, 10 of one type £1.00
ofea pe £2.

DIACS BR100 6 for £1.00

IN4000
IN4002

STABILIZER
TAAS50 wmm 4for £1.00
GEN_PURPOSE DIODES

IN4003/10D2
IN4148

30 for £1.00
25 for £1.00

20 for £1.00
20 for £1.00

ULTRASONIC TRANSDUCERS

Transmitter and receiver. 40 kHz 14 mm diam.

£4.25 pair

PROTECTYOURPROPERTY

Buya “SENTINEL"” Smoke and Gas Detector. Uses TGS 105 plugin sensor, housed in 33"/
diameterdiecast box.24V. Convertible to 12V. Will activate lamp orrelay. '

With Data and Circuit £16.95
Suitable 24V Relay £1.00

De Luxe Fibre Glass
Printed Circuit Etching kits
Includes 150 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 boardtz

150 sq. in. Double sided board
£3.00

500 Watt
Dimmer Switch

Toroidal mains suppression,
fused with satin aluminium
knob, white.

ONLY
£3.45.

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

order to:—

149a

ENTINEL SUPPLY |
DEPT.TV  _

kmill Rd., D

d. London SE8

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

Surplus stocks purchased for cash.
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TV'STV'STV'S EX-TV SPARES
THOUSANDS OF MONO TV'S IN | RANK BUSH MURPHY 184 COLOUR TUBES VEGA MONOCHROME TUBES
STO(_:I( SERIES ETC (fugy tested) (Brand new USSR Manufacture in
All makes — all sizes from £1.15. | Decoder (Single IC) or Line Board £13.80 | 25 £1840 | Maker's Box with 12 months
Square screens ffo"! £6.90. Clearance | |F. Panel or Power Panel £9.20 19 £20.70 | Guarantee)
of 25" D/STD CTV’S (Philips 500 and | Convergence Panel £6.90 22" £25.30 | 20'" Size £15.53
GEC 2028 only). Checked complete | Tuners £6.90 26" £29.90 | 24 Size £11.83
£16.10 each, add £8 p/pkg. Earlier | Complete EHT Stack £20.70 | Plus£4.00 p/pkg. Add £2.50 p/pkg.
model S/STD (Philips 511, GEC 2040, Discounts for orders over five.
Pye Hybrid etc) Singles tested tube &
checked complete £39. lg. 6
Quantitles from £27.60 each GEC HYBRID 2040/1 SERIES AND MULLARD COLOUREX/MAZDA
N EL
Slﬂl‘“}\‘gg‘;’? /“:-” = PYE HYBRID CHASSIS e R s/ NEW LIFE TUBE
RS Decoder or DCA (Inc. Valves)  £13.80 | Most types £3.45 | REBUILDS
LF. Panel or Convergence Panel £9.20 | £1p/pkg. (Callers only)
More recent S/STD CTV'S always in | Line Panel £16.10 One year guarantee.
stock (Pye Varicaps, Bush Integrated, Tuners £6.90 Any size only £30.65 plus old glass.
Thorn 3500/8000, Decca Bradford,
GEC 2100, Korting, Grundig, Luxor,
Japanese etc). Sold with tube tested
from £46, working from £64.40. :’:II;.IP? 511 e SPECIAL OFFER
Ring for quotations 'l:u;lerzne “:90 ALL PRICES ARE 20""/24"  Single/STD PYE/EKCOQ/
Lopt £9.20 INCLUSIVE OF VAT. PHILIPS TYPE 230 (Plastic back)
Any above add £1.60 postage & packing ll;;[t;l‘;mﬁ:;d l‘;lsltShR g‘:uoge czlbzme:n::u‘:
RING FOR QUOTATIONS ON OTHER guarantee).
SPARES 20" Model £32.20
24"’ Model £34.50
I RI I EL GROUP haastiopie
NORTHERN SCOTLAND LONDON LONOON WEST MIOLAND SOUTHERN
Thornbary Psacock Cross Kingsiey House 395/397 Albany Road Unit 4a 48/52 Pershore Watling Street
Roundabont Industrial Estats, Off Avonmors Rd. Off Walworth Road Bulwark Industrial Street, Hockeliffs, North
Loods Rond Burnbank Road (Opp Olympia) LONDON SES Estats, Chopstow, Birmingham 5. Dunstable (o AS)
Sradferd 3. Hamilton. Hammersmith Rd. Tel: (01) 703 4040 Nr. Bristol. Tol: (021) 622 1023 Tel:
Tel: (0274) 665870 Tel: (0698) 282141 LONDON W14, Tol: Chepstow Leighton Buzzard
Tel: (01) 602 2982 (02912) 6852 (0525) 210768
MAIL ORDER SEND CWO (CHEQUES OR UNCROSSED P0'S) TO ANY BRANCH
EX-EQUIPMENT SPARES We're giving away
NONE CHEAPER FOR EX-RENTAL COLOUR
( ) AND MONO TELEVISION

PCLB2 £0.08 PCF802 £0.10
PCL83 £0.20 PCFB806 £0.20
PCi84 £0.08 PCF806 £0.08
PCF808 £0.08

PCLB6 .08 PCF80 £0.08
PFL200 £0. PCC189 £0.08
. PCC86 £0.08

30C1 £0.08 30Ct6 £0.08
30C17 £0.08 30C18 £0.20
PL83 £0.08 PLB4 20,08
30PL13/4 £0.08 30P12 £0.08
ECCH tor—100.08 ECH8T—£0.08
PL509 £0.98 PY500 £0.98
PCH200 ~1£0.48 PCF200.2=>~ £0.48

Vaives — Colour and Mono

PLEASE NOTE - 25p Postage and Packing

PCCes £0.08 _.£Y86/7 £0.08 \
PCo7 £0.18 / EY8/7 £0.08

PCI00 . . £0.08

Eres  £0.08 West Midlands TV
e C e : Trade Sales Ltd.
sew)  £008 6302 £0.08 021-444-6464
EHSO0 ,— £0.08  30PLI- £0.28 92 HIGH STREET
gl e

CLg G Ak e BIRMINGHAM B14 72

* NOW OPEN *

SPEAKERS
£0.75 eecn

State oval or round with order.
Postage and Packing £0.25

New Warshouse at

Why not callinand seeus. ...
A relaxed friendly at-
mosphere, together with a
choice of hundreds of sets at
low, low prices. Colour from
£15. Mono from £2. Also
stands, spares, etc. Send an
S.A.E. or phone, for our
current price lists and area
map showing how to find us.
xport enquiries welcome.

37-39, Jamaica St.
Bristol.
COLOUR TUBES 0272-48266
{FULLY TESTED)
19" £17.00
19" A49/192 £18.00
20 £18.00
227 £20.00
Plus Postage/Packing
£8.00 per tube

MAIL ORDER COLOUR TELEVISIONS

N.G.T. COLOUR TUBES

First Independent Rebuilder with

OTHER MAKES AND MODELS AVAILABLE - Al prices Inclusive of V.AT.

Cash with order please to:-

Scarb gh T.V. Trading Ltd. OR N.W. Electronics (Bfd) Ltd.
Ridings House, Bolingbrooke Bulldings,
Depot Lane, Bolingbrooke Strest,
Seamer Road, Bradford 6.
Scarborough, Tel. 0274 390121.
North Yorkshire,

{GOOD WORKING ORDER) B.S.l. CE.BT|F|CAT|ON
GEC 19" £88.00 227 £60.00  Postage/Packing Per set ( c,eﬂlflcate No. 004) .
BUSH 190 £7000 22" £78.00 Irend E18.00 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
by the British Standards Institution.
N.G.T. ELECTRONICS LTD.,
120, SELHURST ROAD., LONDON S.E.2%6
Phone: 01-771 3538.

20 years experience in television tube rebuilding.
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SUPPLIERS TO
H.M. GOVT. Ete,

gV ALVE
PECIALISTS)

PHILIP H. BEARMAN

Closed 12.30-2pm. ives by Mullard, Mazda, etc, we cannot supply these makes with
warranty (See our lists for explanation). Kindly verify current prices.

“QUALITY" BRANDED VALVES ONLY CARRY THE 90 DAY GUARANTEE, SEE OUR LISTS.
IMMEDIATE POSTAL DESPATCH USTS SAE.~  QUOTED PRICES INCLUDING 8% ALLOWANCE IN LIEU OF GUARANTEE
DYS1  7sp EZAORAL68p PRICES FROM AUG. 1979 INCL. 15% VAT ON BVA VALVES
DY86/7 789 GYS0l £168 pCFgoz £105 PL36  £126 u25s  63p  30PI12 T3p Our supplicrs vary
DYS02 s4p PCE6 9%  PCFSOS £1.83 PLB4  63p U2 .63p 30PLI P.O.A f Prices, ourprices
ECC8I 78p PC88 99  pCFS08 £1.83 PLSOS £157 6F23  63p  30PL14 £1.26 ConTectat tite of g0
ECC82/3 78p PC97  84p  PCH200 £1.31 PLSO8 £1.62 6F28  £1.08 3OPLIS £L1S ing o presa ONLY.
ECLSO 73p PCC84 36p  PCLS2 £1.08 PLSO9 £3.15 20P4 13p  Amo3AT2,  MINIMUM ORDER 80p!
EFS0 69 PCC89 78p  PCL83 POA PLS02 £305 30CI 17DW4A & 40KD6 ENQUIRIES
EFI83° 84p PCCI89 T8p  PCLB4 £1.05 PYB!/S3 94p 30C17 78p 12HGT,31IS6A \ﬁc_n
EFIS  84p PCFEO %  PCLES 1,y PYSO S  3OFLI BY 100/127 ete. ELCOME
EH% 68p PCF86 99 PCL80S PYSOl 94p  30FL2 } £1.20 all 22p each ON OUR
EYSI  89%p PCF200 £1.73 PDS00 £3.88 PY500 30LIS  78p with 10W VAST
EY86/7 $2p  PCF801 9%4p PFL200 £].68 vaoo;\} £183 30L17 78 resistor. RANGE
SEND SAE FOR HUNDREDS OF OTHER TYPES AVAILABLE, VAST STOCKS. plalioly
COLOUR See separate Compomm, CRT and Transistor List. Many obsolete tvpes availabie. TELEPHONE
TRIPLER LIST (BRC)  LRC.or S.AE o | Reply Coupon with please. | INQUIRIES
ALSO LATEST Overseas Post @ c@ﬂ UK. Post 15p per vaive under £25.00(max. 80p) but WELCOMED &
COMPONENTSLIST.  — 2p extra larger valves/ ADDITIONAL VALVES 7p). ALSO CALLERS
(Near Sub Post Offics) 6 POTTERS RD., NEW BARNET ProducnonJOPlbldueonnnuod

STOP PRESS PC92/96, PCL200, Hom Tel: 01/449-1934/6 (Te!. recording service 449/1934 only) Any excess paid

-PL9S, PLS19. Also some Teleton  yore. Actual makers of NEW MICRO ALL GROUPS UHF AERIAL (625)— ill be refunded.
types & EYSO0A, ELS09, ELSIS. 105 14", amazing results. £3.70 il incl. SAE DETAILED RAFLET (n)schmporu;'Opexm)

SOUTHERN VALVE COMPANY

Second Floor, 8 Potters Road, New Barnet, Herts. oo w2 o sxsepert

Noon to 2 pm
ALL NEW & BOXED, VALVES

, MAIL ORDEAONLY
GUARANTEED 3 MONTHS. BVA ETC. ARE OFTEN Correct only MINIMUM ORDER 80p

NOTE:

AVAILABLE WITHOUT ANY GUARANTEE, %‘ Jome ncreases,  “afimeof  Some leading makes avai

{SEE OUR LISTS). QUOTES ON REQUEST. 2 Loing 1o press. VAT invoices issued on request.
DY86/7 EF86 STp  PC86 84p PCF802 86p PL36 £1.26  PYS00A W postal
DY802 57; EF89 78 pcss  84p PCFR0s £150 BPLBIA i UBFBY  S3p —”ﬁ%—
ECC8] 63p LFi83 s pC9? 78p PCFB06 78p PL82 3p  uUCcss  S8p
ECC82 66p EF184 5P pCooo 68p PCF808 £1.90 PL8} 48p uUCHSI 63p
ECC83  66p gnyo 63p pCcss 36p PCLS2 68p PLa4 53 UCLE2 T8
e e, Hf ol B omm el oy, o el

p . PLS04 89 s

ECHS4 8% pMmss 31 };ngfgg g;g PCLES 89: PLiOt! fL1 ULal 8P £6to £25— 80p (max.)
ECL80  55p EY86/7 50p 84 } pL309  £320  ULs4 9dp  (insured parcel extra £1).
ECL82  78p EYS00A £168 FCES0 24P pCL8s  89p PLEO2  £3,05 ura 63p liems m stock at ume of
ECL86  75p EZ80 45p PCE86 P pcLaoo £151  pysg 94p 63p going o press but subject
EF80 43p EZ8! 47p PCF200 usgs PDS00 £388 pysoo 73p U25/26 63p 10 possible market Auctua-
EF85 4Tp GYs01 £1.47 PCF80l P PFL200 £141 pygg, 73p Also 3AT2, 40KD6 etc. tions il unavoidable.
One valve post 15p, cach extra valve 6p. MAX 80p LISTS & ENQUIRIES. $.A.E. PLEASE! (OR INTERNATIONAL REPLY COUPON)
TLarge valves 2p extra. VAT INCLUDED NO A%ENTS NEW UHF “MICRO™ AERIAL! Only 3" x 14",

EZ40 & 41 75p eachi lNLFKlCES CALLERS _ BAND. PRICE £3.70 INCL. POST & VAT. (625 UHF).

CW ONLY NoCOD
1T CARDS
Poufreeova'tzs. ]

EMO — EUROSONIC — GRUNDIG — TELETON + ALL BRITISH MAKES
ETC. ETC. @ ALL SPARES READILY AVAILABLE @ REBUILT TUBES
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 — 1.C.’s, etc., etc.
NEW - COMBI LOPTX NOW AVAILABLE.

YOU CAN BE 95% SURE WE CAN SUPPLY ANY
TV COMPONENT BY RETURN
iF YOU NEED SPARES FAST - RING NOW!

ACCESS AND BARCLAYCARD ACCEPTED. S.A.E. FOR FREE SERVICE CATALOGUE.

THE TELECENTRE, WORCESTER ST.,
m’m (w'TON) WOLVERHAMPTON (0902) 773121

'

6 POTTERS ROAD, NEW BARNET, HERTS.

PHILIP H. BEARMAN 7701449 1954/5. (Anowering machine 1934 oniy)
NEW MONO TUBES. Usually 2 ¥§&r E(s}g%r tlie%g;l‘ﬁ% Blcr?vl;el scgtl:

BUY N/OW = mCBl:ilUS‘l‘ REASE SHORTLY.

A31/410W Mullar £18.90 MAKES INCLUDE TOSHIBA, HITACHI, VEGA,
A31/120- CME1220 } (a3 /3002 MAZDA. BRIMAR & MULLARD.

A34/100 — CME1420 £20.50* CARRIAGE £2.50 (Mainland); £3.50 colour; £1.75

for EXTRA Short Sea Journey. Eire Extra.
NEW STOCKS ARRIVING REGULARLY.
BRAND NEW! Also A59, 15W, £11.55.
MULLARD A48.26WR £17.00! MULLARD.
TUNGSRAM available SHORTLY.

A38/160 - CME1520 £20.00*
A44/120WR — CME1713 £20.50°
AS50/120WR — CME2013 £18.90*
A61/120WR — CME2413 £22.10*

Mullard 2 OT 1 GUARANTEE
son saenron o ONCIATSLEAT S SN TR
DA A47.13W £15.75
L ES., Prices on application. ngm m; 1! )

Prices correct at time of going to press but subject to aIteration without notice.
Telephone enguiries welcome. 19", 20"" £63; 22" £13 £10 allowance old CRT. ,ccopaminn

TELEVISION SEPTEMBER 1979

TELEVISION TUBE

SHOP

NEW TUBES AT CUT PRICES
EUROPEAN TYPE Nos.
Pricef VATE
124%
A28-14W.......coeuvcueeeee 18.95 2.37
A31-19W/20W .......... 19.95 2.49
A31-120W/300W...... 17.95 2.24
17.95 2.24
18.50 2.31
e 17.50 2.19
.. 18,75 2.34
e 17.95 2.24
. 18.95 2.37
... 18.95 2.37
U.S.A/JAP. TYPE Nos.
9AGP4 ................ ... 19.50 244
190AB4/C4 17.50 2.19
230ADB4 28.50 3.56
230DB4/CT468 24.00 3.00
240AB4A 17.95 2.24
2.24
344
2.88
249
2.34
2.49
.................... 2.19
2.94
294
2.44
3.15
3.06
340AHB4 3.05

& European Types

Some Rebuilt Japanese

Available at
£14.00 + VAT £1.75

COLOUR TUBES

(New & Colourex)
12VARP22... ...62.50 7.81
330AB22......... .. 65.00 8.12
470FUB22B 85.00 10.62
Ad4-271X ..ceeeeenne 65.00 8.12
Ad47-342X .......ccvevuaee 69.50 8.89
A47-343X ....... 8.89
A49-191X ....... 7.44
AS51-220X ....... 8.00
AS56-120X ....... 8.89
A63-120X ....... 8.89
A66-120X ...ceevereencenes 78. 00 9.37
A66-140X/410X ....... 70.50 8.81
AGT-120X .ueeereerreenenee 82.00 10.25
A67-140X/200X ....... 69.50 8.89
AGT-150X ....cveerevennes 75.00 9.37

ALL TUBES TESTED BEFORE
DESPATCH & GUARANTEED
FOR 12 MONTHS! 4 YEAR
GUARANTEES AVAILABLE ON

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
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SETS & COMPONENTS

SMALL ADS

5846).

The prepaid rate for classified advertisements is 21p per word
{minimum 12 words), box number 60p extra. Semi-display
setting £4.00 per single column centimetre (minimum 2.5 cms).
All cheques, postal orders etc., to be made payable to Television,
and crossed “Lloyds Bank Ltd". Treasury notes should always be
sent registered post. Advertisements, together with remittance,
should be sent to the Classified Advertismement Manager,
Television, Room 2337, IPC Magazines Limited, King's Reach
Tower, Stamford St., London, SE1 9LS. (Telephone 01-261

CONDITIONS OF ACCEPTANCE
OF CLASSIFAED ADVERTISEMENTS

1. Advertisements are accepted subject
to the conditions appearing on our current
advertisement rate card and on the express
understanding  that the  Advertiser
warrants that the advertisement does not
contravene any Act of Parliament nor is it
an infringement of the British Code of
Advertising Practice.

2. The publishers reserve the right to
refuse or withdraw any advertisement.

3. Although every care is taken, the
Publishers shall not be liable for clerical
or printers’ errors or their conseguences.

RE-BUILT COLOUR TUBES
19" £29.50 MONO 20" £30.50
22"£32.50 20"24" 25" £34.50
26" £38.50 f£16

One Year Guarantee.

MATRIX TV LTD.,
112 Essex Road, London N1. Tel:226 1111

ANOTHER FIRST

from

LEDCo

THE PANEL PEOPLE

Specialists in the design,
manufacture and servicing
of TV panels

Module 915: A state of the art replace-
ment for the IF Filter/Gain Module
used in the Philips 570 & Pye 713-725-

735 and similar chassis. £11.45 each

Solid State CDA Panel

for Pye Hybrid £21.50

Solid State PL802 £2.45

LP1162 Equivalent £6.60
As featured in June

issue of this magazine.

Prices include VAT & Carriage
Discounts for five or more.
Send for details of these and our TV
panel repair service.

LEDCo. 189a Livingstone Road,
Thornton Heath, Surrey CR4 8J2
Tel. 01-653 7575

VALVE BARGAINS

ANY 1-20p, 5-80p, 10—£1.25, 50—£5.50

ECC82, ECH84, EH90, PFL200, EF80, EF183,
EF184, PCF80, PCF802, PCL82, PCL84,
PCL85/805, PY81, PY800, PY88, PL36, PL504,
6F28, 30PL14.
COLOUR VALVES 50p EACH
PY500/A, PL508, PL509, PL519.
Postage & Packing 30p, no VAT

VELCO ELECTRONICS

9 Mandeville Terrace, Hawkshaw, Via Bury, Lancs.

Phone Southend 559895. Any time.

S/S Colour £30, Mono Push Button £3. Plus VAT.

TR500 UNIVERSAL T.V.
TUBE TESTER
TESTS:—
@ ALL COLOUR AND MDNO TUBES
@ EMISSION (Moving Coil Meter)
PLUS:—

® REACTIVATION
@ STABILIZED HEATER AND TEST VOLTAGES
[ ]

PROFESSIONAL WORKSHOP OR
FIELD INSTRUMENT

@ SUPPLIED WITH FULL INSTRUCTIONS AND
GUARANTEE

COSTS :—
ONLY £26.62 Incl. VAT
CASH WITH ORDER PLEASE TO

NEW DIMENSION TELEVISION
12 BUXTON ROAD, HEAVILEY,
STOCKPORT, CHESHIRE

Send stamped addressed envelope for details.
CALLERS WELCOME

COLOUR PANEL EXCHANGE SERVICE

BRC 3000 - 3500 8000 - 8500
Philips G8 and GEC 2110 series.

Free deliveg in London area on Exchange Panels. Large
stock of BRC 3500 series spares. New and S/H BRC
Panels for sale. Inmediate exchange on repairable panels.

Catalogue available on request.

KAY JAY TV SERVICE
34, Clauson Avenue, Northolt. Phone 864 0350.

T v SPARES, PANELS
= W« AND MANUALS

PHILIPS - GRUNDIG

TELEVIEW 01-994 5537
194, Acton Lane, London W.4. _

REBUILT COLOUR
AND MONO TUBES IN

South Wales

All tubes are guaranteed for 12
months. Colour tube guarantee
extendable to 4 years.

Colour Price examples
18, 19" £31.00
20", 22" £33.00
25" £35.00
26" £36.00

20AX and P.IL. tube prices
available on application.

Mono
20" £11.00
24" £12.00

Add VAT. @ 15% to all the
above prices.

Prices are based on a sound tube
for tube exchange.

For further details, contact:

C.R.T. Services

Telephone: Newport (0633) 412112
And Llanwern 2112

COLOURTV's
Many working for disposal, trade only.
All sizes and makes available.
Mono sets also available.
Ingertone {London)

24 Dames Road, Forest Gate,
London E7. Tel: 01-5655 5569
Ingertone (Bristol)

28 St. Thomas St., Bristol 1.

Tel: 0272211179

ELECTRONIC COMPONENTS. Send S.A.E. For
List. Special Offers monthly. Radnor Supplies, 23 Ar-
bury Road, Nuneaton, Wark’s.

TELEVISIONS

LARGE STOCK OF COLOUR & MONO TV's MOST MAKES AND SCREEN SIZES,
WORKERS & NON WORKERS, SUITABLE SALE OR RE-RENT TESTING
FACILITIES AVAILABLE, QUANTITY DISCOUNTS.

GENERAL FACTORS

Union Street
{off St. Sepulchre Gate West Doncaster)
0302 - 49583 & 68416

612
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SouthWeuAemrhcmoﬂebothm for, mdiupplyof
ranges, largely based on U. manufwmndmrcumdn;;E‘;
emnpehuveprieembuwmgonﬂle noted D.
wnhmmyymuwofopa}gu

The UHF aerial %Glp and wide

N.B. lmnll snpphel of the Vorta DX 4/4 DUPLEX wn‘k blnd

UHF aerial are available, The r: ange of supporting hardware of
bies enennve.cwom:':dmufree-

from a that
Pluumtds.A.E.forfullmhmmdmyenqum

SOUTH WEST AERIAL SYSTEME ol.
Dorset. 0747)-4370

URGENT
TRADE NOTICE

Large quantities of good quality mono and
colour TV receivers for sale, at competitive
prices.

WHY not come to us where your custom
will be welcomed and appreciated.

WE supply receivers to all parts of the UK,
and to EIRE. All export enquiries welcomed.

TV WHOLESALE SUPPLIES

35 Shipston Road, Stratford-on-Avon.
TEL: 0789 4424

DXTV EQUIPMENT supplied. Also Televisions for
French Reception. Excellent signal strength in Kent,
E. Sussex. HUGH COCKS, Bre Cottage, Staplecross,
Robertsbridge, E. Sussex. Tel. 058083-317.

VALVE LIST

ALL VALVES FULLY TESTED

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

DY86/87  1%p 8p  PCL8S/805 20p
EB91 12p PCCB4 8 PL36 20p
ECC82 10p PCC8S 20p PL304 23p
ECL80 8 PCC8 s PY32/33 I8
30 Sp  PCCI89 8  PY8I/800 1Sp
85 8 PCC80S  15p  PYSOI
EF183 109 F80 s UI9I 15p
i 10p  PCF86 1Sp  6F23 13p
EH90 13p  PCF805 up 6/30L2 15p
EY86/87  13p  PCL82 30F$ 10p
PC86 1% PCOs3 Mp 30FLI 20p
PC88 rf PCL84 15 JOPLi4 15p
AND MANY MORE AVAILABLE

S.wW. ELECTRONICS

114 Burniey Road, R dale, Lancs.

TELEVISIONS to the Trade. Large quantities of
Mono from £2.00; Square Screen from £6.00. Colour
T.V.s Working from £65. R.B.M. GEC, Pye, Thorn
etc. Phone Scarborough 0723-68087-65451. Scar-
borough T.V. Trading, Ridings House, Depot Lane,

Seamer Road, (A64) Scarborough.

QUALITY REBUILT TUBES
HIGH TEMPERATURE PUMPING
Colour (2 year guarantee) from £32
Mono (including thin necks) from £12
Send or phone for full list and terms
OPEN MONDAY-SATURDAY

WELTECH PICTURE TUBES
Harrow, Middx.

01-427 5083.

MAI!IIS DROPPERS AND CAN CONDENSEHS
ilips G

Philips GB 2 2 68&! 63p
Philips 210 §18-148-Loopt2 63p
Philips 210 30-125-2K85Q 74p
Philips GT23 6-124-84Q T4p
Thorn 3500 74p
Thorn 1500 350-20-148-1500-317¢ 90p
Thorn 1400 80p
Thorn 8000 56-1K-47-1242 90p
Pye 725 27-562 63p
R.B.M. TV161 250-14-156¢2 70p

GEC 2010 8-15-17-70-63-188¢2 90p
2010 Covers 2013 2014 2017 & Sobel] 1010 10A 13 & 1014
Bush TV165-166-171-175-176-178 70p
Murphy V1910-1913-1914-2014-2310-2311-2312 2314  70p
Bush A823 68-562 90p

P.V. TUBES

12 months guarantes

Colour twbus suppliod 90 o ‘plass lor glass’ besis
Callers ring te arrange to bring your giass iur on the spat sxchongs frem sur stacks

YW. Yorks. deliverios by
Carvlage eosts pov wbe: Portsbles £1 90 Mene £3-58; Colow £4 -88; incl. VAT
REBUILT REBUILT COLOUR
MONO 177 187 197 20 £28
A28-14W 117 (Pencill  £14 22" £30
A31-410W 127 £14 257267 £34
A31-120W 127 (Pencil) £14 26" 110° £
A31-18W 127 £14
A34-100W 14” (Pencil)  £14 NEW MONO
A38-160W 157 (Pencill  £14  A31/510 12" £17
A44-120WR 17" £14  Replaces A31/120 | Mullard
A59-23W 237 £14 A31/610 | 2yenr
AS0-120WR 20 £11 wamanty
AG1-120WR 24* €11 A34/510 14" £18.50
Glass is requirsd for portable Replaces A34/100
rebuift mono plesse. AS50/120WR 20" £12
AB1/120WR 24~ £13.50
Mnhm*ul&m
e minimum order il — You Mey order o% 7ou pleess
Cash with srides plosss — any acess refunded
Cash with srder plosss
SAE ol onguiries ploess
Many more “U™ series vaives in steck.
NEW VALVES
T Price anv-ynmndulﬂS%VAT Type  Price
Price | Type PL3B 2

PCCBS 02: PLBY 52
PCCaY 87y
pccisy 67
PCF0 83
» PCF88 87y
Eccas  74pEYBS/8T_ 52 Dreroon  £1.83
ECF80 67 mmré’ PCFS01 8N 9
ECF82  67p | E280 s1p [ PCFBO2  83p | PL802  £227
ECH81 58 | EZ81 51p | pcraos  £1.64,
ECHB4  £1.02 | 6Y501  £143 | pcraos 716 | pyas

ECLBO 82p | 6234 £1.79 | pcreo8  £1.74)
£CLB2 82y | K166 £3.58 | PCH200 £1.2

COLOUR TUBES

Rebuilt with new electron gun, to British Standard.
High temperature pumping.

Here is what you pay.
17-18-19 inch
20 inch
22 inch
1 25 inch
26 inch

£29.00
£30.00
£32.00
£34.00
£38.00

Guarantee 2 years.
Exchange basis.
Prices negotiable for contracts.
Old Colour tubes purchased.
Carriage £5-00.

TELESTAR TUBES

576¢c M vy Road, Birmingham B12 98S.
Tel: 021-440 5712.

competitive prices, normally Srom stock Repremuatln
are shown. For quomllons on :pecﬁc je ! and
lease write sendlng SA.E. with all

technical lcat

npp’ lr?u Full brice 15 on requess, 2152
JAYBEAM J X21 High (-PeonUHF Aerial £38.06

0 Sound 6 element High Gain

Auul £16.39
LABGEAR CM7025 High Gain UHF Amplifier (20dB
in Group ‘A’) £15.60
Matching Power Snpply for above unit CM6001 £11.95

All prlces nclude VAT post and pacld
:Ebmhn y to ad ed ofu*hluonsmduwauaﬂeg
verswn formance

lmphﬁer (JULY F‘ov am switching is

ticipated shortl ovn)m% annel in most areas.
Please write for dewlls (SA. W) BASC Aerlallu Anl(ferem.'e
Jaybeam, Maxview, Wolsey. Premier Industrie.

SOUTH WEST AERIAL SYSTEMS
10 Oid Boundary Road, Shaftesbury, Dorset.
Tel. (0747)-4370.

TV Condensers: — 200 + 200 + 100 mfd 300V 45peach
150-100-100-100-150M 325V £2.00 o B ’;t:i_ B
150-150--100M 300V ﬁg‘s’ EF80 4y | peo2 86y ['PCLB05/85 87g) UCLE3  £1.02
175M 400V 100-100M 350V £208 EF85 41y | PO m M uss €102
AL 2500-2500m 30V 80p  2500-2500m 63V .45 fee ez | PCI0 77y | POSOD TEAST| U264l
Can  4700m 25V 85 1500m 70V 200 EFI83 g3y | PCCB4  31p| PFL20D £128] U191 a8y
Cond 2200m 40V 65, 1000m 63V
BDX32 £195  PL80STSpecial  £rsh || |ALLVALVES ARE UNUSED-BOXED- AND GUARANTEED
ggg‘ggéﬁ‘:":'hﬁ‘e’r VAT paid. £1.70 Post & Packing charges 14p for 1 valve - 7p for each
Durh Additional valve - 2p extra for large valves - max. 80p.
N CLiLh Sllp plies Post free orders over £20 - any parcel insured extra 10p
367 Kensington Street, Bradford 8, West Yorkshire )
Tal. {0254) 36521
P. V. TUBES ryiomee ==mme
TELEVISION AERIALS 38A Water Street, Accringten, Lancashire. BBS 6PX
m&f‘ng% quality BASC ntﬂals amplﬁm la:hlnx kits, VAT. No. 291-1937-45.

TURN YOUR SURPLUS capacitors, transistors,
etc., into cash. Contact Coles-Harding & Co., 103
South Brink, Wisbech, Cambs. 0945 4188. Immedi-
ate settlement.

THORN2000 TRIPLERS
75 only £7 each inc. P. & P.
Thousands of other spares for 2000
S.A.E. FOR FREE LIST

P.H.S. 18 Digby Avenue, Mapperley,
Nottingham  Tel: 0602-606980.

SITUATIONS VACANT.

FULL QUALIFIED T.V. Engineer with Sales and
Managerial Experience returning from Overseas late
August seeks position preferably with accommodation
any Area considered. P. Dancey, ¢/o 181 Shenley
Road, Bletchley, Milton Keynes, MK3 7AW,

SERVICE SHEETS

HUGE G.T. TV/RADIO/ETC. CATALOGUE
(with £4 worth of useful vouchers)
Lists thousands of service sheets, manuals, etc. Many unobtainable elsewhere. Plus up dated Chassis Guide, newsletter, etc. Essential for every

firm/engineer — Save ££s — only £1 plus large S.A.E.

S.A.E. for details of our Giant Service Sheet Collections ~ not available elsewhere.

G.T. TECHNICAL INFORMATION SERVICES
76 Church Street, Larkhall, Lanarkshire ML9 1HE

Largest stocks of manuals, etc. anywhere. £1 + large S.A.E. brings any requested full size service sheet. Service sheets from 50p: S.A.E. for
full details of this and unique T.V. Publications. The new 1979 British Colour T.V. Repair Manual and the First Foreign Colour T.V. Repair Manual for

£4-90 each — both for £9.50.

8.A.E. brings full details of these and other unique publications.
Specialists in Colour & Mono T.V. -~ most canbe

by retum of post at highly competitive prices.
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SERVICE SHEETS. SERVICE MANUALS
PRACTICAL AND TECHNICAL BOOKS

COVERING COLOUR & MONO TELEVISIONS, RADIOS,
RECORD PLAYERS, TAPE RECORDERS, ETC.

SERVICE SHEETS £1.00 PLUS S.A.E. SERVICE MANUALS ON REQUEST.

BOOKS

PRICES INCLUDE POSTAGE U.K. ONLY
TVT 78 TRANSISTOR EQUIVALENT & DATA BOOK. (A TO Z). 272 Pages ............. £2.75
TVT 78 TRANSISTOR EQUIVALENT & DATA BOOK. (2N. 2S. ETC.). 392 Pages .....£3.80
NEWNES COLOUR TELEVISIONSERVICINGMANUALby G.J. King. Vol. 1
NEWNES COLOUR TELEVISION SERVICINGMANUAL by G.J.King.Vol.2 .
NEWNES COLOUR 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. Bunney
COLOUR TV WITH REFERENCE TOTHE PAL SYSTEM by G.N. Patchett ....... .
VIDEOTAPE RECORDING: THEORY AND PRACTICE by J. F. Robinson 2nd Edluon £7.80
TELEVISION SERVICING HANDBOOK by G. J. King. 3rd Edition
BEGINNERS’GUIDETO TELEVISION by G.J. King. 5th Edition........
BEGINNERS’ GUIDE TO COLOUR TELEVISION by G.J. King. 2nd Edition
CATHODE-RAY OSCILLOSCOPE AND ITS USES by G. N. Patchett.....
SERVICING WITH THE OSCILLOSCOPE by G.J. King. 2nd Edition .....

COLOUR TV MANUALS

COVERING FOLLOWING MAKES
PLEASE SEND S.A.E. FOR QUOTATION

ALBA, BRC, BUSH, DECCA, GEC,
DEFIANT, MARCONI, EKCO, PYE,
FERGUSON, DYNATRON,
NATIONAL, HITACHI, INVICTA,
ITT/KB, RGD, GRUNDIG, SOBELL,
STELLA, SONY, MURPHY,
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

TOWERS’ INTERNATIONAL TRANSISTOR SELECTOR. Revised Edi

(SEND LARGE $.A.E. FOR FREE BOOK LISTS) £12.50 each plus £2 post or all 3 for £37-50 post free.

WESTOCK NEW ANDSECONDHAND EDITIONS OF *RADIO AND TELEVISION SERVICING”BOOKS.
FROM 1965-66 EDITION UP TO DATE. PRICES ON REQUEST.

BACK ISSUES OF FOLLOWING MAGAZINES AVAILABLE. CURRENT PRICE PLUS 20p POSTAGE PER COPY.
P. WIRELESS, P. ELECTRONICS, E. ELECTRONICS, TELEVISION,R. CONSTRUCTOR, 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 $.A.E. WITH ENQUIRIES

SERVICE SHEETS, Radio, TV, etc., 10,000 models.
Catalogue 24p plus SAE with orders/enquiries.
TELRAY, 154 Brook Street, Preston, PR1 7HP.

I.AﬁGE SUPPLIERS OF SERVICE SHEETS AND COLOUR MANUALS

TV Mono, Radios, Tuners, Tape Recorders, Record Players, Transistors, Stereograms, all at 75p each + S.A.E.,
except Colour TV and Car Radios. MAIL ORDER

SERVICE SHEETS from 50p and S.A.E. Catalogue
25p and S.A.E. Hamilton Radio, 47 Bohemia Road,
St. Leonards, Sussex.

Stote if Circuit will do, if sheets ore not in stock. All TV Sheets ore full length 24 x 12, not in Bits & Pieces. All other Doto 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.

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS
Please insert the advertisement below in the next available issue of Television for .........ccuieieene.

insertions. | enclose Cheque/P.O.for € ....................ces
{Cheques and Postal Orders should be.crossed Lioyds Bank Ltd and made payable to Television)

Send to: Classified Advertisement Manager,

NAME . ececessssssssssssssss st sssssessssss s s Sona o Clas
G Advertisement Dcpt Rm. 2337,
ADDRESS ..o ettt e e es s e s e ﬁ'.‘.’a;n"s.ghs{;w"' Sum '?m Ao |5525)

Rate
21p per word, minimum 12 word , Box No. 80p extra.

Company registered in England. Registered No. 53626. Registered Office: King's Reach Tower, Stamford Street, London SE1 SLS.
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EDUCATIONAL

TELEVISION &
VIDEO SYSTEMS
SERVICING

15 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 & TV GAMES

Shortened courses for applicants with
suitable electronics background.

Next session starts September 17th.

{Also available 2} year course in Marine
Electronics & Radar for employment as
ships Radio Officer.)

Prospectus from:

LONDON ELECTRONICS
COLLEGE

Dept. TT9, 20 Penywern Road,
London SW5 9SU. Tel. 01-373 8721.

BETTER JOB!
BETTER PAY!

GET QUALIFIED WITH ICS IN:

COLOUR&MONO TV SERVICING
COLOUR&MONO TVENGINEERING
COLOUR&MONO TV MAINTENANCE
PLUS: Telecommunications, radio, elec-
tronics, electrical engineering, technical
communications, radioc 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!

Hl I B Tl B B .

Iﬂ Int Correspondence Schools

1284 Intertext House, Stewarts Rd.
N N B N N N |

FOR SALE

TEXAS/TIFAX XMIl Teletext Decoder Module
plus Keyboard. Perfect working order. £100.00.
Luton 598928,

NEW BACK ISSUES of “TELEVISION” available
70p each post free. Open P.O./Cheque returned if not
in stock — BELL'’S TELEVISION SERVICES, 190
Kings Road, Harrogate, N. Yorkshire. Tel: (0423)
5588S.

TELEVISION SEPTEMBER 1979

75 EX-BROADCAST 2 inch VIDEO TAPES
(Ampex Type). Mixed Memorex and EMI. Offers. All
letters answered. Box No. 149.

CCTV BARGAINS. EMI Camera Type 8. Min,
Mains/Batt. Video/RF. £140. Siemens Industrial
CCIR System £160. Vidicons £15. Plumb/Cons £25.
All articles in Good Used condition. Enquiries after 7
p.m. Tel: 01-855 8892,

SEVERAL SELECTED S/STANDARD B & White
T.V’s. Tested and serviced. For sale or rental.
Reasonable offer accepted. Tel. 0332-27460. After
6pm.

TWO MULLARD A65-11W Tubes Brand New Box-
ed, also Decca Projection Set. Offers. Telephone
Worcester 27989.

TV TUBE REBUILDING - for everything from a
complete plant to sundry materials, training, electron
guns etc. WESTERN WHYBROW ENGINEER-
ING, Penzance. (073 676) 2265. DEMONSTRA-
TION PLANT AT LONDON BRANCH.

WANTED

"NEW VALVES and CRT’s required, PCLS80S,
PL504, PL509, PYSOOA etc. Cash waiting. Bearman,
6/8 Potters Road, New Barnet, Herts. Tel:
01-449 1934/5.

LADDERS

ALUMINIUM Roof Crawlers. Sizes 12ft.-24ft. Also
aluminium ext. up to 62ift. Leafiet. Ladder Centre
(TEL2), Halesfield (1), Telford. Tel: 586644. Callers
welcome.

MISCELLANEOUS

C.T.V. Panels Ect lists S.A.E. No Callers. Sole, 37
Stanley St., Ormskirk, Lancs. L39 2DH.

RIGONDA AGENTS. For all spares and repairs.
Fast dispatch Trade Services available. 01-476 1928,
Star Radio, 272 Barking Road, London E13.

BELLS AND SIRENS
CARTERS SIREN £5.96
INDUSTRIAL SIX INCH

L £8.96
PRICES INCLUSIVE.
SEND CHEQUE. P.D. to:
x” CWAS ALARM
11 Denbrook Walk,
"8to12vD.C. Bradford BD4 ¢QS 12v D.C.

SAE for tull price list of Professional Burglar Alarm
Equipment.

N

VIDEORECORDER SERVICE and Technical
consultancy - B & B Electronics, Newark 76895. Call
Steve Beeching.

VIDEO, VCR, and STUDIO SOUND
EQUIPMENT REPAIR, conversion and installation.
The VIDEO-Workshop Thelsea, Studio 352 3800
Home 603 9649.

NOTICE TO READERS

When replying to  Classified
Advertisements please ensure:

(A) That you have clearly stated
your requirements.

(B) That you have enclosed the
right remittance.

(C) That your name and address is
written in block capitals, and

(D) That your letter is correctly ad-
dressed to the advertiser.

This will assist advertisers in
processing and’ despatching orders
with the minimum of delay.

VIEW WELL WITH
WELLVIEW TV TUBE REBUILDS

Exchange Mono

our +VAT 15% total price
CME 1601-1602 930 £1-39 1069
A44/120WR £9.30  £1-39  £10.69
AS0/120WR £9.30  £1-39  £10-69
AW59/23W £11.00  £1.65  £12.63
A61/120WR £11.00  £1.65 ~£12.6%
Exchange Colour
our price + VAT 15% totat price
A44/270X-271X u‘m)ko £4-05  £31.08
A47/342X-343X  £27.00  £4.05  £31.03
A49/120X £27-00  £4.05  £31.08
AS1/110X £27.00  £4.05  £31.05
ASS/14X £32.00 £4.80  £36.80
AS6/120X £3 £4.80  £36.80
A63/120X £36. £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
old tube with your order.
Carriage=£4-50 including VAT
ALSO YOUR VALVE SUPPLIER

NEW AND BOXED
(inclusive of VAT)

DYS02=74p  ECCB2=64p  EF183=78p
EF184=64p  PCCB9=72p  PCF802=98p
PCL82=78p  PCL84=92p  PCLBO0S=97
PEL200=£1.15 PCL86=97p  PC504=£1.18
PLS09=£2.82° PL519-£2.92 PY88=70p
PY800=70p PYS00Y=£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,
CANVEY ISLAND,

ESSEX
TELEPHONE CANVEY ISLAND 85372

COLOUR TUBES

STANDARD
TUBES

METAL BAND
TUBES

Rebuilt with new Electron
Guns to British Standard
415/1972. Clause 18.2.

SUFFOLK TUBES
LIMITED

214, PURLEY WAY
CROYDON, SURREY
01-686 7951

Britain’s Largest Independent
TV Tube Rebuilder
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ELECTRONIC

MAILORDER LTD.

VALVE BARGAINS

Any 5-80p. 10-£1.50, 50-£6.00 Your
choice from the list below.

ECC82, EF80, EF183, EF184, EHS0, PCF80,
PCF802, PCL82, PCL84, PCL85, PCL805,
FL504, PY81/800, PY88, 30PL14, 6F28,
PFL200.

Colour Valves — PL508, PL509, PL519,
PY500/A. All tested. 55p each.

Aerial Splitters: — 2 way, 75 OHMS, Inside
Type, £2.50

AERIAL BOOSTERS

Aerial boosters can produce remarkabie
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
state channel numbers.

B45 — For Mono or colour this covers the
complete UHF Television band.

All boosters are complete with battery with

Co-ax plugs & sockets. Next to the set fitting.
Price £4.70 each.

STEREO HEADPHONES
Black — Freq. 30-18000HZ.
SAVE ££'s - PRICE £3.50

ALL PRICES INCLUDE VAT P&P 30p PER ORDER. EXPORTS
WELCOME AT COST

62 BRIDGE STREET, RAMSBOTTOM,
BURY, LANCS.
TEL: RAMS (070 682} 3036.

BIRMINGHAM AND DISTRICT

DEALERS/ENGINEERS “
" HIGH VACUUM
QUALITY
REBUILTTELEVISION
PICTURETUBES
COMPETITIVE PRICES
CONTRACTTERMS
AVAILABLE
2 YEAR GUARANTEE
EG.
177187197 £29.50 + VAT £4.43
20” £32.50 + VAT £4.86
22 £34.00 + VAT £5.10
25”7 £37.00 + VAT £5.55
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
*Old Glass Purchased”

TUBESURELTD.
Unit 111, Middlemore Industrial Estate,
Middlemore Road, Smethwick,
West Midlands. Telephone: 021-558 7777.

616

CALEY
TUBES

17-35 Bangor Road,
Edinburgh EH6 5JY.
031-554 4200.

Callers Welcome.

Rebuilt T.V. tubes from Scotland’s
oldest established rebuilder, all
fitted with top quality gun mounts
and hot pumped for maximum life.

COLOUR

2 YEAR
GUARANTEE.
127 + 14" + 16" Teleton & Hitachi etc.
portable types. £29.50
18" A47 — 342x, A47 —343x,470 DUB 22,
470 DKB 22,470 EMB 22 etc. £29.60
18" Toshiba 470 ERB 22 etc. P.I.L. £37.50

19" A49 - 11x, A49 — 120x, A49 - 191x,
A49 — 192x, CTA 1950, CTA 1951,
490 AXB 22, 430 BKB 22 (A+B) 490
BTB 22 (A). 490 BUB 22, 490 CJB

22,490 CuB 22 £29.50
20" A51 - 110x, AB1 — 220x, 510 AEB

22A, 510 ARB 22, 510 AUB 22 (A},

510 BMB 22 £29.50
22" A55 — 14x £33.00
22" A56 - 120x, A56 — 140x, A56 - 410x £33.00
22" A56 - 500x etc. £41.00
25" A63 - 11x, A63 —~ 120x, A63 - 200x

etc. £37.50

26" A66 — 120x, A66 — 140x, A66 - 410x,
A67 - 120x, A67 — 150x, A67 - 200x £37.50
26" AB6 — 500x £46.50

MONO

2 YEAR
GUARANTEE.
All portable thin neck types incl. Japanese. £14.00
Up to and including 20” £10.00
23" and 24" £12.00

Ex equipment 24" A61-120W. Tested as new, guaranteed
months, £8.

Usually same day despatch or your old tube
rebuilt and despatched within 48 hours of
receipt.

Please enquire for any type not listed as we
can rebuild almost anything including V.D.U.
and industrial types.

All prices quoted assume the return of
your old envelope in rebuildable condi-
tion with your order.

Old CRT and cash or cheque with order.
Carriage + packing £2.75 inc VAT anywhere
on mainland, or advance replacement by
special arrangement.

Please add VAT at 15% to all orders.

VALVES
ALL NEW AND BOXED

10C2 80p  10F1 50p 10P14  £1.00
2001 25p  20F2 25p 20L1 26p
20P4 50p  20P5 50p 30P12 26p
30C15 s0p  30L1 25p PCCB4  2Bp
PCLB3 £1.00  PL83 25p PY33 25p
uzs 50p U191 25p U301 50p
uial 50p

V.A.T.inclusive.
P & P 15p one vaive plus 5p per valve.
Price includes 10% discount in lieu of guarantee.

All valves tested betore despatch.

DISPLAY
ELECTRONICS

COLOUR TUBES
MONOCHROME TUBES
VDU/RADAR TUBES

REBUILT IN OUR

OWN FACTORY
IN N.W.LONDON

Customers are asked to note that
as a result of the continuing high
demand for our products we
have moved to a new purpose
built factory in UXBRIDGE and
the old factory at West Drayton
is now closed.

The new address is:—

96/100 WATERLOO ROAD,
UXBRIDGE, MIDDX.
TELEPHONE:
UXBRIDGE 55800

COLOURT.V.
SPARES

Most parts of Decca’s stocked

LOPT
DECCA 10/30 £10.80
80/100 £10.20
Mono £12.00
PHILIPS G8 £12.90
T 20/25/30 £10.90
BUSH A774 £15.00
TUNER CONTROL UNITS
DECCA
4 Button £6.70
6 Button £8.90
7 Key £14.00

Send for catalogue (16p). Hundreds of correct
spares listed.

Complete 3000 Models
£79 collected.
Ex-equip panels
3000 — Power £20. LTB £20. F/S
£8.50 Converg. £8.50 IF £10.
Video £12. Chr. £12.

Bradford
10 Decoder £16. 30 Decoder £18.
Prices include 15% VAT
Package/Posting 30p per order but Transformers
and Panels 75p.
BOTTOMLEY’S TELEVISION
11 Leeds Road, Hipperholme,
HALIFAX (0422) 202979
Cailers Phone first. Exit 26 M62
Ex-equipment panels are complete and working but

are sold on condition that they may require
attention due to age.
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3 amp 14 Fuses 2p EHT Lead & Anode Cap 75p
g Star Aerial Amps
Long wires . Channel Bor C £4.00
300 Mixed Carbon Film
Resistors 2200/35 15p
1 2000-+2000/35 25p
5 of each type + Watt 2500+ 2500/63V 50p
IR to 2 Meg—<ITT  £150 e e
& Green L.E.D.s d 4700/30 35p
e and small 14 for £2.00 4700/40 50p
Convergence Panel for GEC 0 1250/50 10p
2040 11 pots 5 coils 4 ontrol Panel wnth Slider Po BH/E0 6p
2 Resisters B-T-6-New £1.50 i o
p
Ject Vari@nits) g 10/350 8
ELC1042/ELC1043 SOPSTBA 120AS P
£1.00-PTRA 120SB 30g | 47/50 5p
111(:) Wt ;‘g’ 2 “5;32 4.TNF5KV 10p | TBA 550Q £1.50 | 22/40 5p
AM/FM T/Unit 50p ?gggg%lz(ogov :g: TBA 540 £1.00 | 1500/40 10p
(Scconds) 1000PF/10KV 10p | TBA 5400 £1.00 | .005/1500V 5p
AT1025/08 Blue Lateral 1000PF/12KV 10p
ALl o | e 1o | TBA 5300 £1.00 | 47/100V 8p
270PF/8KV 10p | TBA 990 £1.00 | .05/100 3p
10 Watt Mullard Amps 160PF/8KV 10p
New £2.00 SBA 550B £1.50 | 4.7/50V 5p
BD 207 30p | TMED g%z gg SN76003 ————FT1.00 | 4/350 5p
TIP 31 20p | .IMFD 2000V 0 || AL 1000/25 10p
——— s0p | :IMFD 1250V 15p | SN 76003 —— LTS | ;500 -
OIMFD 600V sp | SN 76033 £1.50
%)Nus 5£3T2rig¥£tlo? 40P | 01mFD 1000v 8/ TRAs00 60p 2200 e
P .0047/500V 8= 3000/10 5p
BD 252 20p | 0022 1500V 8p | TBA 810S —£00 T, 550 .
47250 A/C 8p
%ﬁfgﬁ) NPN 80V/5A 15p | .47 1000V 35p | TCA 270 £L.00 | 550 5p
2047 1000V 8p | TCA 270Q £1.00 |00 s
(661 pair OW/SA  pair 28p | .22/250AC 8 | Tca 2750 100 | P
(660 90V 1500/100V 25p A 270 . ﬁ M ters
40V 2A O.P. Trans 10/500V ” A 13366/46 \/n{
B0375/6 pair 20p P | TBA 720A £1.50 | 3500705 sp
BZV 15/12R PYE sop | :47/100V 5P | TBA 510Q £1.50
330/25V 5 1500/25 I0p
BD226 25p P | SN76115N 50p
680/40V 8 L8>0 Sp
BD238 25p P | TAA 700 £2.00 | 550110 5p
MAEyo0r 25p | 22/350v 2 | TAA 570 £1.50 | 680/100 10p
XTALS T/V 4433.610KHz 330/100V 19 | Tpa 306 100 23%;6 S
P P
eTy— o 15/450V 10p | gAs 5708 £1.50 | 33/63 5p
47/450V 12p
: SN76666 £1.00 | 2.2/63 5p
e | 5 | sx 7660 stp | 22100 5
MIE 2555/15 Ay 50: 470/25V 8p | sN76227 50p | 4.7/63 5p
TIP 4142 e SI00N 10p | $N76544N 75p | 1000/40 10p
G11 Phillios Th rismr: o 470/63V 15p | TBA641BX1 £1.50 | 100/450 30p
oYE Thy:mrsy o 470/100V 15p | cA920 AW £1.00 | 22M 350V 20p
IN4444-0T112 BT116 220/25V 6p | TBA 750 £1.00 | 33.000 20p
SP8385 Thorn 25p | 220/40V 6P | TAA S50 =——"__20p | PUATSSPC £1.00
5 amp 300V Thyristors  28p | 220/63V 10p | gN76131N 50p ¥(§:Elg?gg ﬂ“’gg
160/25V 5p :
BRC 4443 65p SN76001 £1.00 | TCE120CQ £1.00
SCR 957 6sp | 230/16V 5P | TBAS60CQ £1.00 SENDZ
i \ 100/16V 5p
BDS561-2 pair 30p | 0916V 3P | sn6s30P 50p COMPONENTS
BC 365 10p | 10/40V 5p | SN76650N 50p
2 WOODGRANGE CLOSE,
BD 131 25p | TBA 920 £1.00 | TDA1170 85p | © THORPE BAY, ESSEX.
Reg. Office Only.
BD 183 50p | TBA 920Q £1.50 | BT822 £1.50 Callers by appotntment only.
AC187-8K pair 40p | TBA 480Q £1.00 | BT8224 £150 | Add postage for i overscas parcels.




P

100 mixed 20mm Fuses £2.00 | 100 Mixed Transistors 75p | UHF Varicap Units + VHF BY é)%’g lgp
| — —_— IN4 P
3500 Thorn Triplers £3.50\ 1 LBs Mixed Components NEW IN4006 5p
\ £1.50 | ELC 1043/05 £4.00 | BY210/400 5p
Triplers TS2511TDT ELC 1043/06 £4.00 | BY2 _1’ (6)/800 ;&
THORN £2.50 BY!
THORN Varicap UHF BY133 10p
Triplers TS2511TBQ PYE 3.500 BA159 10p
£1.50 New EQV ELC1043/05 BY184 25p
BY187 50p
1730 DECCA £1.00 DECCA UHF Varicap
New eqv EI1C 1043/05 £4.00 | TV 20 50p
GRUNDIG 3000/3010 ’ TV 18 S | 40p
SIEMENS TVKS52 Triplers : VHF/UHF AEG Varicap Rectifier Sticks & lead &
£3.00 EHT Rectifier 12 10p ‘ (New) .ﬁ,.t_:& Anode Cap
Triplers - DECCA  £3.00 | 3 OFF G770/HU37EHT 10p =g pyyy 1 1ps £3.50 ) BYF3214 20KV Rectifier
gg %(2)2(2) gg %%gg 12KV 2 M/A Small 20p UHF Varicap reMg% Sticks 25p each
CS 2630 CS 2631 12KV 2 M/A Large 3 -NEW VHF/UHF on panel YF3123 18KV Wire ends
Cs2632_ e ig | ELC2060 £4.50 25p
— T ERT REC USED IN - :
HORN — Needs Mod No ORN 1400.1500 Triplers {1 illips T/Units LA 6p
HF New £2.00 | BSS 68 20p
1400 . 1500 Stud 80/150) 10p BYX55/350 10p
Multipliers £1.5 AR —\ VHF/UHF AEG £2.50 | BY 206 10p
> aricap NSE Vv
Triplers — PHILLIPS THORN 3500 10p [Kemoxed from new panels BT 106 S/Type 50p
520.540.550 £3. —~om — ‘
Triplers — ITT 220M/450V THORN™ 50P | yHF Vagicap Units BT 106 95p
SVey EvEaY?0 | 100m/250v THORN 35 Pom pgromoved from, o | BT 116 95p
 P1174/33 DECCA LV £1.50 | VHF Varicap (NSF) AEG — .
2;1162;‘/42 PYE s4.00\| 400+400.350V DECCA 80p e\, 49.00 21.900MHz " 09 Op
BT 146 750V 25p
52100 GEC Tripler 470+470.250V 40P | 4 push Buttor T/Units :
Fvm2s £2.00 | 100+ 200 325V aop | UHF MULLARD £2.00 ';'Il\ll)g;sgtg‘x: 8A/800V 30p
AE Isolati
@[gﬁg gg% Focus Unit 200+200+100+32 350V 70p & Lei%atmg Sockets UHE Thyristors 8A/400V
DECCA 8500 Focu£s I(J’r(l)it 150+200+200.300v  70p | PYE & THORN 40p | 52600D 30p
Large or small 1.00 each '
n{Laree or small A DECCA 1730 Doubler £1.00 | Y827 Diodes 30p
4 Push Button Units 731 PYE 600/300V
1400-1500 THORN  £3.50 | & BUSH 75p each | 1rngistor UHF Units with Bridge Rec
AE Socket and leads
4 Push Button Unit 8500 SLUHAD S0 60p | GEC 2000 Rotary type B30C 600A6 12p
THORN £3.50 | 300+300+100/32/32  £1.00 | NEW el ey 12
300 Mixed condensers £1.50 7 button Varicap tuning heads
300 Mixed resistors £1.50 400M 400V 40p Variable Resistor with Fascia BC147C ~ IN3566
100 W/W Resistors  £1.50 | 400M 350V sop | ST AT i X BF274
40 Mixed Pots £1.50 1'PYE 6 push button-uni C195 BSY79
20 Slider Pots £1.50 | 800M 250V 30%(| Varicap Tu £250C 108 BC327 =
e L A T o S
Mixed Electrolytics 3 aricap Tuning) 20K - 158 e BF195—
0 £2.00 Flush Mounted Diplexer New, %ggg? > glC:SIéQL"“'
DP Push Button Switch ¥W\’,’t§ i{Coax Sockets 35p POECTA Bradford Tuner _\ 5N4355 BC ol
ON/OFF 10p M ___— 350 { 5 Button New £275 | T1501 BC3384 —
BF 127  BC 303 3 aF :
Mains ON/OFF Push Button ||BF 264 BRC 2108 BB 103 VH 7p each
T/V 20p [{(BF 180  BC 336 BA 182
BF 181 BF 157 Varicap diodes Sp eac > R
Mains ON/OFF Rotary T/V |[BF 182  BC 161 BTYae P Op
124p ||BC300  BC 460 SENDZ
- AC 128  BC 350 : _
Mains Dropper THORN BC 350 E1222 3 amp Diodes 300V.=== 10p
6R+IR+100R 35p /-\ BF178  BSY95A 3 amp Diodes 100V 7 COMPON ENTS
. AD 161 BF 257  BFT43
ggaénsllzioggeés AD 162 BF 137 with heat sin 1 amp Bridges 100V 20p 2 WOODGRANGE CLOSE,
- PAIR 60p [|BF 185  TIP29A THORPE BAY, ESSEX.
1474260 PYE 40p F200  TIPS2 1 amp 400V 20p Reg. Office Only.
ea ; Callers by appointment only.
(731) 3R+56R+27R 50p ( 20p cach 3 amp Bridge 25p
GEC Ml - Add postage for all overseas parcels.
100 Mixed Diodes £1.00 | I.C.O.P. £2.50 | WOO5M Bridge 15p




