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ALL COMPONENTS OFFERED SUBJECT TO
PHD COMPONENTS AVAILABILITY. WE RESERVE THE RIGHT TO

SUBSTITUTE REPLACEMENTS SHOULD THE
RADIO & TV COMPONENT DISTRIBUTORS ORIGINAL PART BE OUT OF STOCK OR

UNIT 7 CENTENARY ESTATE UNAVAILABLE!
JEFFRIES RD ENFIELD MIDDX PLEASE ADD 0.35p per parcel post
MAIL ORDER ONLY TELEX 261295 and packing.

SEMICONDUCTORS BC117 020 | BU208/02 300 | TDA2020P 500 | PHD COMPONENTS
AATI3 0.16 | BC18 020 | BU36S 15 | TD 360
AA116 016 | BC119 050 | BU4E 200 | TDA2010/BD2 450 | MULTISECTION CAPACITORS
AAT1S 918 | sCix 020 | BUKGED 250 | TDA2002v 500
b BC126 0.20 200 | TCA40E 3
0ASt 0.12 BC136 0.20 BUA4G7D 250 o O I3 ' 22
DECCA 80/100400/350 + 800/250  4.00

QA% 092 | BC137 020 | R20088 250 GEC 200-200-150-50/ 350 300
0A202 018 | BC138 040 | R20108 250 GEC 1000 2000735 110
BA100 018 | BC133 040 | R2540 3.00 GEC/Phillips G8 600/250 2.10
BA102 010 | BC140 0.40 | MEOA02 020 GEC /Phillips G8 600,300 250
BA10 0.15 | BC142 040 | MED4I2 0.20 ITT KB 200 200-75-25/350 3.00
BA154 010 | BC143 0.40 | ME4003 0.15 ITT CVC 202007400 220
BA155 020 | BC147 015 | MEBDO2 020 | VALVES — ALL VALVES Phillips G11 470,250 1.90
BA164 012 | BC148 0.10 | MEBOO 020 | . . PYE 601 ;

MAZDA' BRAND E 691 200-300/350 280
BAX13 016 | BC149 015 | MJE29% 150 PYE 1000-1000/40 0.90
BAX16 008 | BCIS3 015 | MJE300S 130 | DY’86/87 1.20 | PYE 7318007250 2.50
BAY38 016 | BCI54 015 | MP8113 100 | Dv802 120 | RRI2500 250030 1.30
8Y206 020 | BCI57 015 | MPSUO5 120 | €CC82 110 | RRI600/300 250
IN4148 004 | BCI58 0.15 | MPSUS5 120 | £cce4 1.35 | RRI300 + 300/300 250
BY126 020 | BCISY 0.15 | TIP2955 130 | ECH83 1.00 TCE 950 100 300-100- 16 1.00
BY127 015 | BC160 040 | T1P3055 1.30 | ECHBA 200 | TCE 1400 150-100-100 100 150 370
BYIR 022 | BCI6I 040 | TISIOM 060 | ECLBO 150 | TCE 1500 150 150100 2.10
BY164 050 | 8C170 0.15 | TISIIM ECLE2 130 | TCE 30003500 175400 - 100 - 100 350 2.70
SKB2/08 100 | BCI7 0.15 | 2N2904 050 | ECL8S 150 | TCE 30003500 600/ 70 100
Bv238 015 | BC172 020 | 2N2905A 050 | EF80 120 | TCE 3000/3500 220 100 070
BYX10 0.18 | BC177 020 | 2N2905 050 | EF%5 070 TCE 80008500 2500-2500 63 1.50
IN40O1 0.10 | BCI78 020 | 2N3053 050 | EF183 110 | TCE 8000/8500 700200 1.00
IN4002 0.t | BCI?™® 020 | 2N3703 020 | EF184 110 | TCE 80008500 400350 100
IN40D03 0.12 BC182L 0.15 2N3705 0.20 EL34 300 TCE 9000 400/ 400 300
IN40O4 0.12 BCI183L 0.15 2N3710 020 ELB4 140 TCE 9500 220400 220
IN4005 0.12 | BCI8AL 0.15 | 2N3JOSEH 075 | GYSOt 2.40
IN4006 0.14 | BCIBALC 020 | TAA350 0.80 PCY7 1.60
IN4007 016 | BC196 030 | TAAS%0 060 | PCO00 176
IN5407 033 | BC187 0.30 TAAS70 1.80 PCF80 150
smgo g,g 8C203 0.15 }::gy)s ;75 PCF802 150
BR101 BC204 0.15 50 PCFR06 2.50
BRY33 060 | BC205 016 | TAABBIA 200 | pCL&2 150 | MAINS DROPPERS
TIC1160N 150 C206 0.16 | SN76540N 150 | pCL84 1.50
BT119 250 | BC207 015 | TADIOO 200 | pCLEs 805 150 | JCE14012B.16.1K7 116 . 462.126 110
8120 250 | BC28 016 | TBAI20AS 075 | reise yeo | TCE 1500350 + 2. 148, 1KS 317 0.90
BYX. 71/600 080 | BC209 015 | TBA23 120 | POS06-510 500 ;CE 1600 18 Thermal Link 320 + 70,39 100
2N444 150 = BC212L 0.15 | T8A480Q 220 FL200 300 TSE?.%? 35008. 1+ 100 060
TV106/2 150 | BC213L 015 | TBAS20Q 200 | PL36 2loo | T CHI0SIAKTIZNZ 090
BYX8BC2V7 0.10 | BC214L 015 | T8AS30 200 1 PLBY 100 | oo Gg 37 o8 0%
82Y88 3V0 010 | 8C225 040 | TBA530Q 200 | eLso 5y || el oo 050
BZYS83V3 010 | BC2Y 015 | TBASI 220 | PUS08 ary || S Bt 00
BZY883V6 010 | BC238 015 | TBAS40Q 220 | piso9 350 "DS(LOH + 148 060
BZY883V9 010 | BC251A 015 | TBAS50 300 PL519 500 RRI 14} v'ga 50+ 16,94
82788 4v3 010 | 8C301 040 | TBAS50Q 300 | PLB02 320 | RRIAG0250: 14+ 156 ]
BZY884V7 010 | BC303 050 | TBAS60C 220 | pvss 180 | GEC 2784010+ 1519+ 10 63 ?m
8ZY885Vi 010 | BC307 035 | TBAS60CQ 220 | PYS00A 240 | GEC 5000 -63-188 ooo
B2Y8B5V6 0.10 | BC308 015 | TBASI0 250 | PY800'801 140 | pYE731, 73556 - 27 vw
BZY8B6V2 010 | BC327 015 | TBAS0Q 250 | ucLe2 150 1 PYE 1100960+ 70 - 173+ 26 - 1 ®
BZYS8 6VB 010 | BC2B 015 | TBAB4IBX 300 | 30FL2.1 160 | 7Y§ (173261617 100
B2Y88 V5 010 | BC337 015 | TBAG41BIY 200 | pCroos 100
B2Y888V2 010 C338 0.15 | TBABS! 300 | PCrBO8 150
BZY889V1 0.10 | BC547 015 | TBA720A 150
B2Y88 10V 010 | BCI41 10 080 | TBA730 150
82Y88 11V 0.10 | BD11S 050 | TBA750 200
82Y88 12V 010 | BD124 200 | TBA7500 200
B2Y88 13V 010 | BDI3) 070 | YBASOD 100
B2Y88 15V 010 | BD132 060 ;gﬁggs 150
B2Y88 18V 010 | BDIR 0.70 1.50
B2Y88 20V 010 | BDI3A 070 | TBA920 200 | OIRECT REPLACEMENT PARTS CONNECTORS
B2Y8822V 0.10 | BD144 250 | TBAS20Q 2.00
82Y88 27V 010 | BDIS 080 | TBAID 200 | 173 Tuner (Rep! Elc 1043:05) goo | Sersol AVO Leads e
BZYE8 3V 010 | BO238 050 | TBA 200 | 4 243MHZ Crystals 200 | Hug 13A (Box of 201 0
BZX61 VS5 026 | BO3O 070 | TCA2708A 300 | o om TCE R 200 | AL Coax Plugs Pack of 26 400
BZX61 8v2 025 | BDaa1 070 | TCA0 100 | Cut Out GEC 250 | FlugTop 3A(Boxot 201 a0
BZX619V1 025 | BDS37 070 | TCA%40 200 | Cut Qut TCE 8500 28 | 608 Atienuator 090
BZX61 10V 02 | BDS38 070 | TDAI70 200 | Tv1i8Rectifier Sick 300 | 12DBAttenuator 0.90
BZX61 1V 025 | BDSO7 070 | TDA1200 300 | Tv20 Rectifier Stck 300 | 18DB Anenuator 0.90
BZX61 12V 025 | BD508 075 | TDA1270 4.00 | VA 1104 Thermster 060
BZX61 13V 025 | 16181 120 | TDAIA12 1.00 | Teansductor TCE 3000 150
B82X61 15V 026 | 16182 120 | TDA22 4.00 | A£G Tuner (Repl Eic 1043-06) 900
BZX61 16V 025 0709 100 | SN76115N 200 | Aeriel Isofator Kit 120
BZX61 18V 025 | BD710 100 | SN76227N 120 | Phillips G8 Lopt 12.00
BZX61 20V 025 | BD442 070 | SN76530P 1.00 | PYE 691697 Lopt 1400
BZX61 2V 0.25 | BD379 050 | SN7685IN 150 | BushA 774 Lopt 1800 | SERVICE ALOS & TOOLS
BZX6124v 025 | BFNS 060 | SN76003N 3.00 Decoder Panel Autovox 2282 10 00
BZX6127V 025 | BFUIB 060 | SN76013N 200 | Degaussing Panel Autovox 2282 200 | Super Servisol 0.75
BZX61 30V 0.2% BF152 0.40 SN76013N0 2.00 Sount O P Panel Autovox 2282 4.00 Foam Cleanser 0.75
BZX6133v 0.25 | BF154 020 | SN76013ND 200 | PS Panel Autovox 2282 6.00 | Silicone Grease 075
82X61 36V 0.25 | BF1S7 070 | SN76023N 200 | Comp Control Unit Autovox 2282 3.00 Plastic Seal 075
BZX6139v 0.25 BF158 0.40 SN76023ND 1.00 Field TB Panel Autovox 2282 500 Aerokiene 0.75
B2X6147V 025 | BF160 0.60 SN76033N 200 IF Tuner Assembly Autovox 2282 750 Freezit 075
B2X61 72V 025 | BF163 060 | SN761ION 200 | TCES8S50Lopt 100 | Antstatic 075
AC107 0.35 | BF167 050 | SN76226DN 200 | TCE 900 Haif Wave 0.50 | Solder 18 SWG 60 400 5KGM .50
AC127 050 | BFI73 050 | SN7622IN 1.20 | Delayline SOL 141 040 | ORYXS50TC Soldering fron 890
AC127/01 060 | BF177 050 | SN76532N 200 | Pye95 Tuner 150 | ORYXS50TC lron24V 950
ACt 060 | BF179 050 | SN76533N 200 | GCE 2110 Degauss Panel 150 | Power Supply Type PSU 24 VAC 17.50
AC128/01 0.60 | BF180 050 | SN76544N 2.00 Sponge for PSU 24 VAC 0.18
AC141 050 | BF18t 0.60 | SN766504 100 Replacement Elemerit for ORYXS 3.60
AC141K 060 | BFIS 050 | SN76665N 1.50 Safety Stand 350
AC142 040 | BF183 050 | SN76666N 120 Sponges for Stand 0.15
AC142K 060 | BF184 050 | SL90B 600 ORYX Super 30 Soldenng lron 350
AC176 060 | BF185 050 | St9178 8.00 Replacement Element for ORYX 3 250
AC176/01 060 | BFI94 015 | TBA3%Q 2.00 LLSF 16 iron Coated Longhfe Tip 0.90
AC186 040 | BFI1%5 015 | TDA440 250 | EHT MULTIPLIERS LLSF 24 lron Coated Longli‘e Tip 0.90
AC187 040 | BF196 0.15 | SN76001N 1.60 LLSF 32 fron Coated Longhte Tip 090
AC187K 0.60 | BF197 016 | T8A520 200 | TCE950 Doubler 200 | (LSF48lron Coated Longlfe Tip 0.90
AC188 0.40 | BFI%8 0.15 | TBA120S 100 | TCE950/1400 Tripler 400 | LLSF®4ron Coated Longlife Tip 090
AC188K 060 | BFI99 015 | UA7824 050 | TCE1400 {Piped System Only) 400 | LLDF 08lron Coated Longlife Tip 0.90
AD140 150 | BF200 0.16 BA396 200 | TCE1500 Doubler 400 | LLDF 16kon Coated Longtife Tip 0.90
AD142 150 | BF224 0.15 | TCA270S0 200 | TCE1500 Trpler 450 | LLDF 24Iron Coated Longlite Tip 0.90
ADM3 150 | BF240 0.15 D. 8.00 TCE1600 1/2 Wave 3.00 LLOF 32 tron Coated Longiife Tip 0.90
ADM5 1650 | BF241 0.15 | TDA2140 6.00 | DECCA CS 1730/1830 Doubler 400 | LLDF 481ron Coated Longlife Tip 090
AD149 100 | BF256LC 050 | TDA2150 6.00 | DECCA CS 191072213 Tripler 650 | LLDF B4iron Coated Longlite Tip 090
AD161/2 150 | BF257 050 | TDA2160 6.00 | DECCA 30 Series Tripler 650 | LLDF2dlron Coated Longife Tip 115
AD162 070 F258 050 TDA1230 300 | DECCA 80 Series Tripler 6.50 isotip Quick Charge 18.50
AD262 150 | BF271 060 | TDA3MS 200 | DECCA 100 Series Tripler 650 | Repl Battery for Isolip 550
AF114 060 | BF273 020 TDA1054M 2.00 GEC Hybrid 2028 Tripler 650 PC Drill Replacement 10.60
AF115 060 | BF274 0.26 MC1349P 1.50 GEC 2110 Tripler PRE JAN77 700 Repiacement Drill 0ss
AF116 060 | BF33%6 050 |- SAAB6 060 | GEC 2110 Tripler Post JAN77 650 | Protective Carier 110
AFNT7 0.80 | BF337 0.50 SAS560S 2.00 ITT CVC §/8/9 Tripler 6.50 12V Auto Charger 450
AF118 0.60 | BF338 050 | SAS570S 200 | |TT CVC 20/25/30 650 | Replacment Buib 0.35
AF11 0.60 | BE35 080 SN7400N 0.40 Phillips 520 Tripler 650 Micro Tig Q Charge 230
AF124 0.60 | BF458 100 | SN7413N 0.90 | phillips 650 Tripler 6.50 | Fine Tip QCharge 2.30
AF125 060 | BF459 1.00 SN74122N 1.00 Phillips GI Tripler 6.50 HD Tip Q Charge 230
AF126 060 | BFT43 050 | SN7414IN 100 | PYE 691/693/697 Tripler 550 | Regutar Tip Q Charge 2%
AF127 060 | BFX29 050 | TBA3% 180 | PYE 731/725 Tripler 650 | Tuner Ext Tip for QC 275
AF139 060 | 8FX84 050 | TBA3%0 180 | RRI823 Tripler 7.00 | SR2Desolderng Toot 850
AF239 100 | BFXE3 050 | TBA9S0 400 | RRI2179/823 650 | SR3AS Mim Sitver 5.50
AL102 300 | BFX89 050 | TCAB0O 4.00 | TCE 3000/3500 Tripler 700 | SA3A Mini Orange 5.9
AU107 300 | 8FYS0 0.50 TCA800Q 400 TCE 4000 Tripler 8.00 Replacement Nozzles 0.65
AUTI0 300 | BFY51 050 | TDANB0 300 | TCE 8000 Doubler 3.00 Replacement Washers 0.17
AUTI3 300 | 8FY52 050 | TDAN0 330 | TCE 8500 Tripler 600 | Bench Vice Model 18 22 00
AL103 300 | BFYS0 120 | TDA2002H 360 | TCE 9000 Tripier 700 | Bench Vice and PCB Holder 300
AY102 300 | BF38T 050 | TDA25900 §.00 | TVK 76/13 Continental Sets 500 | PCB Holder Only 11.00
BC107 0.20 | BFR39 030 | TDA2600 500 | TVKE21TT Replacement 650 Solda Mop Red Std 0.48
BC108 020 | BFR79 030 | TDA2640 330 | Korting 90% Tripler 6.50 Soida Mop Brown Light 048
8C109 0.20 | BFR81 0.30 DA3950 300 | Autovox Tripler 6.50 | ErsaSprint 9.50
BCM13 0.15 | BFR89 0.50 TAAB21 AX1T 3.30 Reditfusion MK 1 Tripler 8.00 Low Voltage Soldering Station 9.95
BC114 016 | BF259 025 | TBAG25XS 200 | RRITV 26 Quadrupler 8.00 Side Cutters 250
BCllS 0.20 | BDX32 250 | TCA830S 200 | Tripler Mounting Kit 150 Hex Trim Tool 010
8C116 020 | BU206 1.60 TDA2020/ A2 500 RRI T20 6.50 TVT 78 Transistor Equivalents Book 5.00




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 Te/evision to ensure
that the advice and data given to readers are
reliable. We cannot however guarantee it and
we cannot accept legal responsibility for it.
Prices are those current as we go to press.

CORRESPONDENCE

All correspondence regarding advertisements
should be addressed to the Advertisement
Manager, ‘Television”, King's Reach Tower,
Stamford Street, London SE1 9LS. Editorial
correspondence should be addressed to
“Television”, IPC Magazines Ltd., Lavington
House, Lavington Street, London SE1 OPF.

SUBSCRIPTIONS

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

BINDERS AND INDEXES

Binders (£2.85) and Indexes (45p) can be
supplied by the Post Sales Department, |PC
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.
Next Month in Television
Letters
Teletext Decoder Update, Part 1 by SteveA. Money, T.Eng.(C.E.l.)

The original Television teletext decoder design was
deliberately kept simple, providing a monochrome
display of text and graphics for applicationtoa TV setat
u.h.f. It was always intended however to enable the major
options to be added at a later date, and further design
work has led to an extra circuit board giving a selection
of new display options, the main one being colour, both
text and background. The other optionureglashing
symbols and reveal/conceal. Keeping the electronicsona
single board simplifies the interconnections, and a new
mother board results in a neatly updated decoder.

The Best Laid Schemes by Les Lawry-Johns
An oaf who can't talk right, muddles in the field, and the
story of a ghost train.

Colour Pattern Generator, Part 2
Description of the analogue sections of the generator,
including the simple TBA520/TBA540 PAL encoder.

Long-Distance Television
Reports on DX reception and conditions, news from
.abroad, and details of an effective u.h.f./v.h.f. noise
generator. .

Bionic Pyes
Most Pye hybrid colour chassis are now showing their
age, one particular troubie spot being the vaived CDA
panel. A solid-state replacement CDA panel is now
available, offering a new lease of life to those sets. E.
Trundle tests the panel and some other replacement
devices.

Renovating K&rting Hybrid Colour Receivers, Part 1by Mike Phelan
One of the most commonly encountered imported
colour sets is the K&rting hybrid one. It's capable of
excellent resultsand is well worth renovating.

Readers’ PCB Service

Colour Receiver Project, Part 9
Safe switch-on and setting up procedures, plus test
waveforms throughout the chassis.

TV Servicing: Beginners Start Here...Part 21 by S. Simon
Basic operation of the line output stage as a timed ,
switch, with common failures and how to tackle them.

Improved Flywheel Line Sync by Keith Harmer and Garry Smith
A method of obtaining improved line sync performance
with the Bush TV125 series of receivers.

New Look at an Old Circuit by George Wilding
Some less well known aspects of the half-wave rectifier
circuit, and the way in which they are used in the Hitachi

" by Malcolm Burrell

by Roger Bunney

by E. Trundle

by Luke Theodossiou

NP6C colour chassis.
Over the Counter ) by Robin D. Smith
Day to day experiences in the TV trade.
Your Problems Solved
Test Case 198
OUR NEXT ISSUE DATED JULY WILL BE
PUBLISHED ON JUNE 18
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availsble on request.

Briarwood TV Limited

394

Please ring or write for information.

Britains Mail Order
TV Specialists

ORDER T.Vs.

N GOOD

COLOUR
Pye 19"  £60.00 22"  £65.00 26" £75.00
GEC 19" £60.00 22"  £65.00 26" £75.00
Bush 19"  £80.00 22" £80.00 26" £90.00
Philips  G6 = 22"  £63.00 26" £70.00
Many other makes & models available. PERSONAL CALLERS
WELCOME.

20" & 24”S/S
20" 824" D/S
19" & 23" D/S
19” & 23" D/S

/ORKING ORDER

MISC. S/Output Trans.
£1 +VA/T +£p, P&P MOI’O TUBES | MONO TUNERS | MONO LOPTS MOI!O PANELS vesesse?® . °
F/Output Trans. tested) 6-button integrated all | All D/Standerd Lopts | i.e. Philips, Bushetc. ; g 90 @ ® ® 12¥ VAT .
O S paP. | 19" Rimguard £3.00 | a1 £6.00 01£4.00+£1 P.AP. | £350 +£1P&P. 07 o) EASE ADD v ND ®
Scancoils £1.50 + VAT 23" Rimguard £4.00 | U.H.F. P/Button D/S All S/Standard at Quotations for 3 ALL \TE S Al 5
+ £1 P&P, Other 20" Rimguard £5.00 | £4,50. U.H.F. P/Button | £4.00 + £1 P.&P, complete ) o T EAS AT cosT. o
spares available, please 24" Rimguard £6.00 | S/S £4.50. Rotary £3.00 S/hand chassis if OVERS L ORDERS 5
write or phone for detaits. | + £4.00 P.&P. + £1 P&P. required. (Diff. prices) o C ASH W\TH Al Ceeeee®
] eoosos?®
VALVES (MONO & COLOUR) esece?
PCL82 0.10 PCF802 0.10 PCC86 0.10 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 PC900 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 cecvess®
Pl i i esvecees sl "RUBBISH {
ease note there is 25p Postage and Packing per order. . DO T SEL
R e AWOOD TV s—
. ATBR .......l.'
D/STANDARD COLOUR SPARE PANELS tessvec?
IF LUM CHROMA EHT REG CON S/OUTPUT POWER T8 F/TB
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 12.50 12.50 — — 6.50 2.00 8.00 — 6.00
{19 only}
Thorn 2000 6.50 7.50 7.50 6.50 6.50 7.00 — 8.00 15.00 6.50
Pye 7.50 7.50 9.50 — — 6.50 — — — 7.50
Baird 6.50 8.50 8.50 — — 6.50 — — — 6.00
Postage & Packing £1.25
S/STANDARD COLOUR SPARE PANELS
IF LUM CHROMA VIDEO CON POWER (9a1-} F/TB
Bush 184 9.50 — 20.00 — 8.00 6.00 15.00 —
GEC Hybrid 9.50 9.50 15.00 — 6.00 — = 12.00
Philips G6 S/S 9.50 — 10.00 — 9.00 — — 10.00
Thorn 3000 10.00 9.00 18.00 10.00 6.00 20.00 20.00 10.00
Pye 691/693 8.00 7.50 12.00 — 8.00 — 15.00 7.50
Thorn 3500 10.00 9.00 12.00 10.00 7.50 20.00 20.50 7.50
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 £6.50 Most Lopts available S/Output transformer
19" A49,192 £20.00 GEC £6.50 from £7.00. Both from £1.50. SPECIAL OFFER
20" £20.00 Philips G6 S/S £6.50 British & Foreign F/Output from £1.25. CHROMA £12.00
22" £22.00 Thorn 3000 £6.50 makes. Please ring Scancoils from £5.00.
25" £18.00 Pye 691/697 £7.50 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. t;an §up;¥y on re?uoest. lyllatr;ly request. NEW SPECIAL OFFER
oreign Tuners also available
R“':E:v“ on request. Plus P&P £1. AT £8.00

Postage & Packing £1.00

MONO
£16.00 Pye, GEC, Bush etc.
£14.00 Pye, GEC, Bush etc.
P/button £12.00 Pye, GEC, Bush etc.
Rotary £8.00 Pye, GEC, Bush etc.

Please note there is 124% V.A.T. on all the above prices.
Plus £8 P&P. England, Wales 8 Scotland for colour T.V.’s.
Inland N. & S. Ireland P&P £15. P&P £5 for mono T.V.'s
to England, Wales & Scotland. Inland N. & S. Ireland £7

per set.

BRIARWOOD
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THE PROFESSIONAL CHOICE. NATIONWIDE

NEW SPA

TYPE PRICE £ TYI
AC107 0.20 | AF170
AC113 0.17 | AF172
AC115 0.17 | AF178
AC117 0.24 | AF180
AC125 0.20 | AF181
AC126 0.18 | AF186
AC127 0.19 ] AF239
AC128 0.17 | AU113
AC131 0.13

AC141 0.23 | BA130
AC142 0.19 | BA145
AC141K  0.29 BA148
AC142K  0.29 | BA15S
AC151 0.17 | BAX13
AC165 0.16 | BAX16
AC166 0.16 | BC107
AC168 0.17 | BC108
AC176 0.17 8C109
AC176K 0.28 | BC113
AC178 0.16 | BC114
AC186 0.26 | BC115
AC187 0.21 | BC116
AC188 020 | BC117
AC187K  0.30 | BC119
AC1B8K 0.30 | BC125
AD130 0.50 | BC126
AD140 0.65 | BC136
AD142 0.73 | BC137
AD143 0.70 | BC138
AD145 0.70 | BC139
AD149 0.64 | BC140
AD161 0.40 | BC141
AD162 0.40 | BC142
AD161 } 100 | BC143
AD162 : BC147
AF106 0.42 | gc148
AF114 0.23 | BC149
AF115 0.22 | gC153
AF116 0.22 | BC154
AF117 0.30 | BC157
AF118 040 | gCc1s8
AF121 0.33 | BC159
AF124 0.33 | BC160
AF125 0.29 | BC161
AF126 0.29 { BC167
AF127 0.29 | BC168
AF139 0.39 | BC169C
AF151 0.24 | BC171

RES

PRICE £ PE PRICEE | TYPE PRICE £
0.25 | BC172 0.08 | BD222/T1P31A
0.20 | BC173 0.12 0.37
0.49 | BC177 012 BD225/T1P31A
0.60 | BC178 012 0.39
030 | BC179 012 | BD234  0.34
0.29 | BC182L 0.09 | BD222 0.73
0.43 | BC183L 0.09 | BDX22 073
1.29 | BC184L 0.09 | BDX32 1.98

BC186 0.18 | BDY18 0.75
0.08 | BC187 0.18 BDY60 0.80
0.14 | BC209 0.1 BF115 0.24
0.17 | BC212 0.09 | BF121 0.21
0.08 | BC213L 0.09 | BF154 0.12
0.05 | BC214L 0.09 | BF158 0.19
0.08 | BC237 0.07 BF159 0.24
0.10 | BC240 0.31 BF160 0.23
0.10 | BC281 0.24 | BF163 0.23
0.10 | BC262 0.18 BF164 017
0.09 | BC2638 0.20 | BF167 0.23
0.12 | BC267 0.19 | BF173 0.21
0.10 | BC301 0.22 B8F177 0.26
0.10 | BC302 0.30 | BF178 0.24
0.11 | BC307 0.10 | BF179 0.28
0.22 | BC337 0.11 | BF180 0.30
0.12 | BC338 0.09 | BF181 0.34
0.09 | BC307A 0.10 | BF182 0.30
0.12 | BC308A 0.12 | BF183 0.29
0.12 | BC309 0.14 | BF184 0.23
0.21 | Bcs4a7 0.09 | BF185 0.29
0.21 | BCS48 0.11 BF186 0.30
0.24 | BC549 0.11 BF194 0.09
0.22 | BCS57 0.11 BF195 0.09
0.19 | BD112 0.39 | BF196 0.12
0.19 | BD113  0.65 | BF197 0.10
0.07 | BD115 0.30 | BF198 0.1
0.07 | BD116 0.47 BF193 0.14
0.07 | BD124 1.30 | BF200 0.28
0.12 | BD131 0.32 BF216 0.12
0.12 | BD132 0.34 | BF217 0.12
0.10 | BD133  0.37 | BF218 0.12
0.1t | BD135 0.26 | BF218 0.12
0.11 | BD136 0.26 | BF220 0.12
022 | BD137  0.26 | BF222 0.12
0.22 | BD138  0.26 | BF221 0.21
0.09 | BD139 040 | BF224 0.12
0.09 | BD140 0.28 | BF256 0.37
0.09 | BD144 1.39 | BF258 0.27
0.08 | BD145 0.50 | BF259 0.27

E.H.T. TRAYS MONO

950 MK2 1400

1500 187 19" stick

16500 24" 5 stick

Single stick Thorn TV

11.16K 70V
V202 MT
TV20 16K 18V

IC's
SN76013N
SN76013ND
SN76023N
SN76023ND
SN76226DN
SN76227N
TBA341

TBA520Q
TBAS530Q
TBA540Q
TBA550Q
TBA560CQ
TBAS70Q
TBA80O
TBA810
TBA920Q
TBA9S0Q
TCA270SQ
TCA270SA
TCA1327B

200

2.37
2.48

0.76
0.76

0,75

1.20
1.00
1.20
1.00
1.50
1.20
0.97
1.10
1.10
1.45
1.40
1.50
1.00
1.00
1.50
1.50
1.50
1.45
1.45
1.00

E.H.T. TRAYS COLOUR

Pye 731
Pye 691/693

5.20
4.50

Decca {large screen}
€S$2030/2232/2630/
2632/2230/2233/

TYPE PRICE £ TYPE PRICE £ DIODES
BF260 024 | 0C45 020 | iNaooy 554
BF262 0.28 | OC46 0.35 1N4003 0:06
BF263 0.25 | 0C70 022 | 4 N400O4 0.07
BF271 020 | OC71 028 [ 1N4g05 007
BF273 0.12 0C72 035 | 4 N4006 0.08
BF336 0.28 | OC74 035 ] 4 N4007 0.08
BF337 0.24 { OC75 035 | 4 N4148 0.03
BF338 029 | OC76 035 | 1N4751A 011
BFT42 026 | OC77 050 | 1n5401 0.2
BFT43 024 | oc78 013 | 1Nsa0s 012
BFX84 027 | 0C81 020 | 1nB406 013
BFX85 027 | OCB10  0.14 | 1ns408 016
BFX88 0.24 | 0C82 0.20
B8FY37 0.22 0C820 0.13
BFY50 0.15 | 0C83 0.22 VALVES
BFYS51 0.15 | 0C84 0.28 | pys7 0.52
BFYS2  0.15 | 0C8s 013 | pyso2 064
BFY53 0.27 | 0C123 0.20 | eccs2 0.52
BFY55 0.27 | OC169 0.20 | er80 0.40
8HA0002 1.90 | 0C170 022 | gF183 060
8R100 020 | oC171 0.27 | EF184 0.60
BSX20 023 | DA91 0.05 | gngo 0.60
BSX76 0.23 | BRC4443 0.65 | pcse 0.76
BSY84  0.36 | R20088 1.50 | pcas 076
BT106  1.18 | R2010B 150 | pccgg 065
BT108 1.23 | R2305 0.38 | pcc189  0.65
BT109 1.09 | R2305/BD222 PCF80 0.70
BT116 1.23 0.37 | pcFse 0.68
BT120 1.23 | SCR957 0.65 PCF801 0.70
BU105/02 1.50 | TIP31A 0.38 | pcrso2 0.74
BU105/04 2.00 | TIP32A 0.36 | pcLB2 0.67
BU126 1.40 | TIP3055 0.53 | pcL84 0.75
BU205  1.20 | T1590  0.19 | pclge 078
BU208 1.60 | T1591 0.19 | pcL8OS 0.75
BY126 0.09 | TV106 1.09 | pLF200 1.00
BY127 0.10 PL36 0.90
PL84 0.74
0C22 1.10 PL504 1.10
0C23 1.30 | SPECIAL OFFER | PL509 245
0c24 130 | 9018 3.50 | PY88 0.63
0C25 1.00 [ gL9178 5.00 | PYS00A  1.60
0C26 1.00 PY81/800 0.57
0cz28 1.00
0C35 1.00
0C36 0.90
0ca8 090 SPECIAL OFFER
0c4a2 045 Philips PL802
0C44 0.20 255

Al transistors, 1C’s, offered are new and branded. Manufactured by Muilard, .T.T., Texas, Motorola etc. Please add 1234% VAT to all items and overseas at cost

P & P U.K. 25p per order, oversess allow for package and postage. Cash with all orders. All prices subject to alteration without notice.

Please note all mono sets sold as 100% comp.

No broken masks, no broken panels etc.

Colour sets sold with good c¢.r.t.s and 100% comp.

Working Mono £3.00 extra.
Working Colour £15.00 extra.
Suppliedin 1'sor 100's.

MONO Rotaries 19’ & 23"’ S$/820° 24"

GEC £3.00 Bush313etc.

Thorn 950 etc. 3.00 | Pye169chassis

K.B. 3.00 | Thorn 1500

Pye 3.00 GECseries 1 &2

Thorn 1400 450 | DeccaMSseries

D/SP/B19°" 23"

Thom 1400 7.00

Bush 161 etc. 7.00 S/S COLOUR

Baird 660etc. 7.00 19" 20" 22"

Philips 210 etc. 7.00 £ F CE

Pye Olympic etc. 7.00 GEC 45 50 50

oar Philips — — 45

Ig/s P/820"24 Thor‘r)w 65 — 65
ush 10.00 Bush 56 — 60

GEC 10.00 Kort ~ - @5

Philips 10.00 Pye Mechanical 45 — 50

Pye 10.00 Pye Varicap 55 — 55

Thorn 10.00
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£12.00

12.00

12.00

12.00

12.00
25" 26"
£ f
45 60
45 60
60 85
60 60
— 75
— 50
— 55

MAINS DROPPERS

Mono

Bush 161

Philips 210 30 +1265+2K86

Philips 210 118R+ 148R

Thorn 1400

GEC 2018

Decca 2K5+90+100
+167+5

~ Thorn 1500

Colour
Bush A823
Pye 723 27Q+56Q
GEC2110-41Q
GEC2110 -12R5+12R56
GEC2110--27R5
Thorn 3500
Thorn 8000
Thorn 8500
Philips G8 47R
Philips G8 2.2+ 68
All plus VAT at 123%.

60p
45p
40p
75p
55p

72p
60p

72p
47p

47p
45p
54p
54p
54p
25p
36p

2631

Philips G8 520/40 5.30

5.00

Philips 550 5.30
GECC2110 5.50
GEC Hybrid CTV ~ 5.10
Thorn 3000/3500 5.00
Thorn 8000 242
Thorn 85600 4.75
Thorn 8000 5.50
GECTVM 25 2.50
ITT/KB CVC 5/7/8/9
5.10

RRI(RBM) A823 5.00
Bang & Olufsen
4/5000 Grundig
5010/6011/5012/
6011/6012/7200/
2052/2210/2252R
Tandberg (radionette}
Autovox 6.60
Grundig 3000/3010
Saba 2705/37156
Telefunken 709/7 10/
717/2000 6.80
Korting 6.80

[ ]
Jiv NOT TRY

EXPORT
COLOUR
& MONO T.V.s
AVAILABLE
READY
FOR USE
OVERSEAS

Briawood House Preston Street
Bradford West Yorkshire BD/ INS

Tel. Bradford 306018 (STD ¢
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COLOUR TV BARGAINS

Are you looking for a source of really
reliable Colour TV’'s? We specialise
in the Pye Hybrid series, Manual and
Varicap, and we think we’'ve got
something that’ll interest you.

We must stress that these sets are not
Just “running”; they're professionally re-
engineered. Every set has been com-
pletely stripped and re-built, to the
following specification:

NEW regunned tube (By Telec) with 12
month guarantee (4 year option £10.50)

NEW valves throughout

NEW Tripler

NEW Boost line capacitors
NEW mains rectifiers

NEW anti-surge

NEW LT Bridge

NEW 12K PCL84 anode loads
AND nice cabinets to boot!

Price: min. order 5 sets, 19” and 22",
£135 inc. VAT, 10 and over £129 inc.
VAT.

(We currently retail these sets at £168.75
inc. VAT).

26" sets, 5 and over, £152 inc. VAT; 10
and over, £147 inc. VAT.

We can also supply these sets with
SOLID STATE CDA panel (by DR
Developments) for £12 extra {inc. VAT).

Many Pye spares available also, please
enquire for details.

Typical examples: used triplers working,
£2.50; used valves working, PL509,
60p; PY500, 50p; PCF802, 25p; PCL
84, 35p; PL802, £1.

Scrap panels useful for spares.

CDA Decoder Frame O/P. I.F., £1 each.
All include VAT.

We're just off the main A1 trunk road, for
easy access.

CASTLEGATE TV

64 Castlegate, Grantham, Lincs.
Tel: 0476 66869

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/VHF Mono from £20.00 each
Colour from £140

All Sets Tested & Cabinets Polished.

Over 2,000 sets in stock.
Visit our warehouse and see for yourself.
Fresh Stocks Weekly.

Delivery can be arranged.
T.V.WHOLESALE DISTRIBUTORS LTD.
E.D.l. House, Kylemore Park West Industrial Estate,
Dublin 10. Tel. 364139 or 791995.

Also at:- Unit B, 2, Beasley St., off Watercoarse Rd., Cork. 'Tel: 504412,

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.A.T.
ALLWORKERS, FRESH STOCKS WEEKLY,
QUANTITY DISCOUNTS, DELIVERY ARRANGED.
TRY US YOU WILL NOT BE DISAPPOINTED.
TELETRADERS
We have moved to our new Warehouse where we have much bigger stocks.
St. Leonard’s Warehouse, St. Leonard’s Road,
Newton Abbott, Devon.
Telephone (0626) 60154
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’ If you deal in used Colour
w TV’'s and haven’t yet paid us

a visit, you are missing out
on a new development in the trade. We are currently
disposing of large regular quantities of GENUINE PART
EXCHANGED TV’S. Our TV's are not ex-rental and are
superior to anything previously available. Whether buying 2
or 200 you will be dazzled by the quality and variety of
stock. Our prices are low — we are open all day Monday to
Saturday — S/S C TV's tube tested from £30.

You owe it to yourself to Phone us on 01-985 6111 —
or better still come and see us — YOU WON'T BE
DISAPPOINTED. YOU WILL BE DELIGHTED
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OTV TELEVISION LTD, W, i ‘g‘
144A Lea Bridge Rd, London E5 9RB. [l [7n] 3
Tel: 01-985 6111/8687 We specialise in Export T iy 1
wHirps UPPER
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TRANSISTORS, ETC.
Type price (£} | Type Price (£] | Type Price (£) | Type Price (£} | Type Price (f) | Type Price (£} | Type Price (€] | Type Price (£) | Type Price (£) | Type Price (£}
AC107 .48 | AU103 2.40 | BC192 0.66 | BC377 0.29 | BD234 0.88 | BF222 10.61 | BPX29 1.62 [MPSUOS  0.66 | ZTX500  10.18 | 2N3B19  10.47
ACY17 0.38 | AU107 2.75 | BC204*  10.39 | BC394 0.39 | BD235 0.63 | BF224 & J 10.22| BR101 0.63 | MPSUO6  0.76 | ZTX502  t0.22 [2N3820  0.72
AC126 0.36 | AUT10 2.40 | BC205*  10.39 | BC440 0.52 | BD236 0.63 | BF240 10.32 | BR103 0.64 | MPSU55  1.26 | ZTX504  10.28 | 2N3B66  1.08
ACY27 0.54 | AUT13 2.60 | BC206*  10.37 | BC441 0.59 | 8D237 0.68 | BF241 10.31 | BR303 1.06 | MPSUS6  1.32 | 2N404 1.30 | 2N3904  10.20
AC128 046 | BC107*  0.16 | BC207*  10.39 | BC461 0.78 | eD238 0.68 | BF244*  10.51| BRC4443  1.76 | MPSU6O  0.82 | 2N696 0.46 | 2N3905  10.20
AC12BK 056 | BC10B*  0.15] BC20B®  10.37 | BC477 0.30 | BD253 1.88 | BF245*  10.43| BRY39 0.60 | MPU131  10.59 | 2N697 0.46 | 2N3906  10.20
AC141 065 | BC109°  0.16 | BC209*  10.39 | BC478B 0.26 | BD410 1.65 | BF254 10.48| BRYS6  10.44 [0OC26 1.90 [ 2N706A  0.33 [2N4036  0.94
AC141K 0.70 | BC113 t0.22 | BC211*  10.36 | BC479 0.33 | BD433 0.66 | BF255 10.68 | 85527 0.92 | 0C28B 1.49 | 2N708B 0.29 | 2N4123  10.17
AC142 0.60 | BC114  t0.22 | BC212*  10.17 [ BC547*  10.13 | BD435 0.70 | BF256L* t0.49| BT106 1.60 | 0C29 1.60 | 2N914 0.32 [2N4124 1017
AC142K  0.86| BC115  10.24 | BC212L° 10.17 | BC54B*  10.13 | BD436 0.71 | BF257 +0.44| BT109 1.99 | 0C35 1.25 | 2N916 0.46 | 2N4126  10.17
AC151 031 BC116*  10.28 | BC213*  10.16 | BC549*  10.15 | BD437 0.74 | BF258 0.52| BT116 1.45 | OC36 1.25 | 2N91B 0.54 | 2N4236  2.20
AC152 0.36 | BCi17 10.30 | BC213L* 10.16 | BC550  10.24 | 8D438 0.75 | 8F259 to.54| BT119 5.18 | 0Ca2 0.90 | 2N930 0.29 [ 2N42B9  10.32
AC153 042 | BC118 1024 | BC214*  10.18 | BC556  10.23 | BDS519 0.88 | 8F262 0.73| BU102 2.85 | 0C44 0.68| 2N1164  8.29 [ 2N4292  10.32
AC153K 052 | BC119  t0.34 | 8C214L* 10.18 [ 8C557*  10.16 | BDS20 0.88 | BF263 0.88| BUI0S  11.80 | OC45 063 | 2N1304  1.40 | 2N4416  0.85
AC154 0.41|BC125* 10.30| 8C225  10.42 | BC55B*  10.16 | BD599 0.87 | 8F270 0.47] BU105/02 1t1.95 [ OC70 065 | 2N1305  1.29 [ 2N4444 190
AC176 045( BC126  10.30 | BC237*  10.18 | BC559°  0.17 { BD60O 1.23 | BF271 0.42| BU108  12.98 [ OCT71 0.73| 2N1306  1.49 | 2N4921  0.80
AC178 0.51 [ BC132 10.20 | 8C238*  10.16 [ BCY10 0.30 | BD663BR 0.86 | BF272A  0.80| BU126  12.91 [ 0C72 0.73| 2N1307  1.32 | 2N5042  1.66
AC179 065 BC134  10.22 | BG239*  10.22 [ BCY30A  1.06 | BDX18 1.55 | BF273 10.33{ BU204  t2.50 [ OCB1 0.83 | 2N130B  1.53 | 2N5060  10.28
AC187 056 | 8C135  t0.21| BC251*  10.26] BCY32A  1.19{ BDX32 2.96 | BF274 10.34| BU205  t2.78 [ OCB1D 095 | 2N1711  0.47 | 2N5061  10.30
AC1B7K  0.65| BC136  t0.22 | BC252°  10.26 | BCY34A  1.02 | BDY16A  0:63 | BF336 0.63| BU206  13.09 [ OC139 1.30 | 2N1B93 052 [ 2N5064  0.63
AC18B 0.62 | BC137 10.30 | BC253*  10.38 | BCY72 0.27 { BDY1B 1.55 | BF337 065| BU20B  r4.88 | OC140 1.35 | 2N2102  0.71 [2NS0B6  10.49
AC1BBK  0.61| BC138 10.35| BC261A° 10.28 | BD115 1.36 | 8DY20 2.29 | BF338 o.es| BU407  t1.38|0C170 0.80 | 2N2217  0.55 [ 2N5087  10.50
AC193K  0.70 | BC140 0.36 | BC262A* 10.28 | BD123 1.50 | BDY3B 1.38 | BF355 10.72| BUY77 2.50 [ OC171 0.82 | 2N2218  0.38 | 2N520B  10.59
AC194K  0.74 | BC141 0.44 | BC263°  10.26 { BD124 1.85 | BF115 0.48 | BF362 10.49| C106D 0.80 | 0C200 3.90 | 2N2219  0.42 | 2N5294  0.66
ACY17 1.20 | BC142 0.35| BC267*  0.20| BD130Y  1.56 | BF117 0.45 | BF363 10.49| C106F 0.43 | 0c201 3.95 | 2N2221A 0.26 | 2N5296  0.68
ACY19 0.95 | BC143 0.38| BC268B*  0.28 | BD131 0.58 | BF120 0.55 | BF367 10.29| C111E 10.46 | 0C202 2.40 | 2N2222A  0.41 [ 2N5298  0.71
ACY28 098] 8C147* t0.12 BC2B6 0.40 [ BD132 0.68 | BF121 0.85 | BF451 0.43| D4ON1 0.84 | 0C205 3.96 | 2N2369A 0.40 | 2N5322  1.16
ACY39 2.02| 8C14*  10.12| BC287 0.49 | BD133 0.70 | BF123 0.48 | BFa57 0.46| E1222 0.47 | OCP71 1.98 ( 2N2401  0.80 [ 2N5449  10.18
AD140 1.79] BC149*  t0.13| BC291 0.27| BD135  10.37 | BF125 0.68| BFass 0.49| E5024 t0.19 | ON236A  0.94 | 2N24B4  0.35 [ 2N5457  10.46
AD142 1.90 | BC152 10.42 | BC294  10.37 | BD136  10.38 | BF127 0.51 | BF459 0.52| GETB72  0.46 [R200BB  12.92| 2N2570  0.74 | 2N5458  10.40
AD143 1.78| BC153  t0.38 | BC297 .36 | BD137 0.40 | BF137F  0.78 | BF594 t0.18| MC140  10.36 | R20108  12.79 [ 2N2646  0.82 [ 2N5459  10.58
AD149 1.92| BC154  t0.41| BC300 0.62 | BD138 0.42 | BF152 10.19 | BF596 10.17| ME0402  10.18 | R2322 10.75 | 2N2784  1.15 | 2N5494  0.86
AD161 0.66 | BC157*  t0.13| BC301 0.38 | BD139 0.46 | BF158 10.25 | BF597 10.27 | MF0404/02 10.18 | R2323 10.85 | 2N2B69  2.08 | 2N5496  1.06
AD161/162 1.22| BC158°  10.12 | BC302 0.86 | BD140 0.50 | BF159 10.27 | BFR39 10.30] ME60O1  10.18 [ ST2110  0.49 | 2N2894  0.456 | 2N6027  0.56
AD162 0.71| BC159*  10.14| BC303 0.64 [ BD144 2.24 | BF160 10.20 | BFR4O  10.29| ME6002 1018 [ ST6120  0.48 | 2N2904*  0.40 | 2N6107  0.71
AF114 0.36 | BC160 0.52| BC304 0.44 | BD145 0.75 | BF161 0.84 | BFR41 10.30| MJ2955  1.30 | TIC44 10.25 | 2N2905*  0.39 | 2N6122  0.60
AF115 0:35 | BC161 t0.68{ BC307*  10.17| BD150A* 10.51 | gF163 0.65 | BFRSO  10.29| MJ3000  1.58 | TiC46 10.35 | 2N2906°  0.36 | 2N6178  1.07
AF116 0.41| BC1678  10.15| BC308*  10.14| BD155  10.90 | BF164 10.95 | BFR52 10.33| MJE340  0.68 | TIC47 10.45 | 2N2926G 10.15 | 2N61BO  1.39
AF117 0.42| BC16BB  10.14| BC309*  10.18| BD157 0.81 | BF166 0.50 | BFR61 10.29] MJE341  0.72 | TIP29A 047 2N29260 10.14 | 2N6211 274
AF118B 098| BC169C  10.15| BC317*  10.15| BD158 0.75 | BF167 0.38 | BFR62 t0.28| MJE370  0.74 [ TIP30A 0.50 | 2N2926Y 10.14 | 25B3378P 4.28
AF121 0.68| BC170° 10.15| BC31B*  10.15| BD159 0.68 | BF173 0.35 | BFR79 t0.30| MJE371  0.79 | TIP31A 051 2N2955  1.12 [ 2SC45BC  0.78
AF124 038 8C171* 10.15| BC319°  10.19| BD160 2.69| BF177 0.36 | BFRSO  10.29| MJES20  0.85 | TIP31C 0.67 | 2N3053  0.48 | 2SC643A 2.2
AF125 038| BC172° 10,14 BC320  10.17| BD163 0.67 | BF178 0.46 | BFRB1 10.30| MJES21  0.95 | TIP32A 056 | 2N3054  0.86 [ 25C930D  1.50
AF126 0.36( BC173*  t0.22| BC321A8&B 10.18 | BD165 0.66 | BF179 0.58 | BFR8B 10.42} MJE2955  1.20 | TIP32C 0.72 | 2N3055  0.72 [ 25C1061  1.48
AF127 0.86( BC174A 4B BC322 10.28 | BD166 0.88 | BF180 0.53 | 8FT41 0.48| MJE3000  1.95 | TIP33A 0.77| 2N3250  0.52 | 25C1172Y 3.66
AF139 0.58 t0.26 | BC323 1.15| BD175 0.90 | BF1B1 0.63 | BFT43 0.56| MJE30S5 1.22| TIP34A 0.84| 2N3254  0.88 | 25D234  1.48
AF147 0.62| BC176 0.22| BC327 10.16 | BD177 0.58 | BF1B2 0.44 | BFW11 1.02| MPF102  10.40 | TIP41A 0.72( 2N3391A  0.38 [ 3N12B 1.60
AF149 045| BC177*  0.20( BC32B  10.18| BD178 0.92 | BF183 0.62 | BFW30 2.58| MPS3702 10.33 | TIP42A 0.80 [ 2N3633  12.70 | 40250 0.98
AF178 1.36| 8BC178*  0.22| BC337 10.17 | BD1B1 1.94 | BF184 0.44 | BFWS9  10.19] MPS3705 10.30 | TIP2955  0.77 | 2N3703  10.17 | 40251 1.14
AF179 1.36f 8C179*  0.28( BC338  10.17 | BD1B2 2.10 | BF185 042 BFW60  10.20| MPS6521 10.36 | TIP3055  0.58| 2N3704  10.19 | 40327 0.67
AF1BO 1.35| BC1B2*  t0.15| BC340 0.19 | BD1B3 1.34 | BF1B6 042 ]| 8BFW90  10.65]| MPS6523 10.36 | TIS43 10.44| 2N3705 1017 | 40361 0.48
AF1B1 1.33| BC1B21* t0.15| BC347*  t0.17] BD1B4 2.30 | BF194°¢ 10.14 | BFX29 0.38| MPS6566 10.44 | TIS73 t1.36 | 2N3706  10.16 | 40362 0.50
AF186 1.48] 8C183*  10.14| 8C348A & B 8D1B7 1.20 | BF195°  10.13 | BFX84 0.42| MPSAO5  10.30 | TIS90 t0.23 | 2N3707  t0.18 | 40410 0.94
AF202 0.27| BC183L* 10.14 10.17 | BD1BB 1.26 | BF196 . 10.14 | 8FY50 0.38| MPSAO6  10.32 | TIS91 10.28 | 2N3708  10.17 | 40429 0.88
AF239 0.73| 8C184*  10.16| BC3498  10.17 | BD189 0.71 | BF197 10.15 | BFY51 0.37| MPSA55 10.43 | ZTX108  t0.14 | 2N3715  1.70 | 40530 0.79
AF240 1.40| 8C18aL* 10.18| BC350° 10.24 | BD222 0.91| gF198 t0.29 | 8FY52 0.36| MPSA56 t0.45 | ZTX109 10.16 | 2N3771 2.39 | 40595 1.39
AF279S  0.91| BC185 0.36| BC351*  t0.22 | 8D225 0.91 | BF199 10.29 | BFY53 0.36| MPSA93  10.56 [ ZTX213  10.23'| 2N3772  2.68 | 40603 1.13
AL100 1.30] BC186 0.26| BC352A* 10.24 | BD232 0.91 | BF200 10.25 | BFY90 1.98| MPSLO1  10.33 | ZTX300  10.16 [ 2N3773  3.90 (40636 1.26
AL103 1581 BC187 0.27 ] Bc3so 0.59 | BD233 0621 Br218 10.42 | BPX25 1.621 MPSUOT  0.81] ZTX304  10.26 | 2N3794  10.40 | 40654 0.89
Alternative gain varsions available on items marked*. For matched pairs add 20p per pair.
DIODES RESISTORS ;
LINEAR IC's Type Price (f) | Type Price (f) | Type Price (£) | Type Price (£} | VDR's, stc. {1} VALVES (1) Carbon Fitm (9%) (1) 10 of one M?:;cz,:l’::{:”:-‘;z-o,
Type  Price (£)| SN7T600BKE 1.56 | TBA240A 13.98 | AA113 0.17 | BY114 0.80 |Type  Price(£) | Type  Price(£) Es vave 50pc  100pc  500pc
BRC1330 10.93 | SN76013N 1.56 | TBA281  12.07 | AA119 021} BY118 1.10 | 29522 DYB6/B7  0.76 | jw5.80-330kQ(E12) 3p 28p 0%p  £149 £8.40
CAB10QM 2.44 | SN76013ND 1.40 | TBA395* 12.68 | AA129 0.28 | BY126 0.20 /01 0.28 | DY802 0.76 | {wW100-10MQ (E24} 3p 28p ”%p 149 £5.40
CA3005  1.85[ SN76018KE 1.56 | TBA396  12.40 | AA143 0.18 | By127 21| /02 0.28 | ECCB1 0.78 | "W 100-10M0 (E12) 5p 48p €195 £3.40  €16.25
CA3012  1.45| SN76023N 1.56 | TBA400  12.20 | AAY30 0.28 | BY133 0.35 | E298CD ECCB2 096 | 2wion-10ma(Ee) 95 80p £300 re40  £28.80
CA3014  2.23| SN76023ND 1.40 | TBA480Q 11.84 | AAZI3 0.42| BY140 140 | /A258  0.25|ECC83 0.78 ) :
CA301B  0.71| SN76033N 2.22 | TBAS00* 12.21 [ AAZ1S 0.35 | BY164 0.75 | £298ED ECHB1 0.43 | Wirewound (%) Presets (1)
CA3020  1.89| SN76110N 1.20 | TBAS10®  12.21 [ AAZ17 0.28 | BY176 280 | /A258  0.22 ] ECLBO 0.82 | 24W0220-2700  18p  0-1W (Vertical and Horizontal)
CA302BA 0.80| SN76115N 11.62 | TBA520P* 13.40 | AY102 3.86| ev179 0.83 | /A260  0.22| EFBO 0.60 | 4W 1.00-10k0 22p  100.220.4700.1.2 2.4-7,10. 22,
CA30288 1.08| SN76116N 1.78 | TBAS30P 12.24 [ BA100 0.24 | BY182 114 | /a262  o.22|EF183 0.75 | 7woesn22ka  24p 47.100,220.470k.1.2 5. 5MQ
CA3045  3.75| SN76131N 12.10 | TBAS40*  12.88 | BA102 0.36 | BY184 044 | /A265 0.22|EF18a4 0.76 | 1w 1002280 28p ) CIREDC=)
CA3046  0.70| SN76226N 12.60 | TBA550* 13.13 | BA104 0.19| BY189 530 | /P268  0.22| EH90 0.94 | 17W 100220 33p O :2W (Vertical and Horizontal)
CA3065  1.74| SN70227N 11.61 | TBAS60C* 13.18 | BA110 0.80 | BY190 4.90 | £298ZZ EL34 3.08 | Verticst mounting pitiars 3p  Values s 0-1W *114p sach
CA3068B  1.90| SN76228N 11.80 | TBA570° 11.29 | BA111 0.70 | BY206 0.26 | /05 0.26 | EYS51 1.20
cgmaos 1.57 gmgsgzg r;g; ;g:gl }8 :gg BA115 0.17 evzag 0.26 | /06 0.22|EYBe/87  0.67 | FUSES (all packs of 10)
FCH161  12.40| SN76530P 10. .65 | BA116 0.56 | BYX) 0.30 | E299DD/P116- | PCCB4 0.61 | 20mm Time Delsy (BEAB! ick-
FCJ101  13.32| SN76533N 11.38 | TBA641A12 2.36 | gA121 0.86 [ BYX38/600 0.70 | P354 all 0.23 | PCCBS 0.79 | 40mA v ca.ee’ fg:,“;,'k"“'“ b'"'mi::’
LM309K 1.98] SN76544N 11.86 | TBA641811 2.61 [ BA129 0.45 | BYX70/500 0.63 { E299DH PCC89 0.74 | 50.63mA £2.56 200, 250. 315, 500, 630,
LM3BON-14 1.85] SN76546N 11.86 | TBA651  12.12 | gA145 0.19 | ITT44 0.08 | /P230  0.72|PcC1B9  0.94 | 100mA £1.86  80OmA. 1, 1.25, 1.6, 2, 2.5
LM1303N  3.08| SN76570N 11.81 [ TBA673 1219 | pAt14B 0.19 | ITT210 0.63 | R53 1.75 | PCFBO 1.20 | 160,200,250mA £1.44 315 5A s 56p
MC1307P 11.82| SN76620AN TBA700* 12.50 [ BA154 0.08 | 1TTB27 0.80 | VA1015 0.92 | PCFB6 0.87 | 315. 500, 800mA, 1, 1.25,  2A circuit breakers
MC1310P* 11.94 10.99 | TBA720AQ 12.38 | ga155 0.17| 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 | ga156 0.12| MR854 1.10 | VA1033/34/3B/ | PCFBO1 0.74 all £1.19 plastic £1.48
MC1327P* 11.86| SN76660N 10.64 | TBA750* 12.18 | Ba157 0.26 | OAS 0.88 4 PCF802 1.20
MC1330P 10.93| SN76666N 10.96 [ TBABOO  1.65 | pa158 0.28 | 0a10 0.58 all 0.20 | PCFBO5  3.37 | LABQEAR (Details of full range on request)
MC1350P 11.22| TA7073P 13,61 | TBAB10AS 1.69 | ga159 0.40] 0aa7 0.20 |VA1055s/56s/ |PCFBOB 2,00 | COLOURTEXT ADAPTOR 7026
MC1351P t1.42| TAA263 t2.20 | TBA920* 13.80 { ga164 0.14 | 0A81 0.19 665/675 PCLB2 0.93 Full facility Colourtext decoder to place between aerial and
MC1352P 11.42| TAA300 13.85 | TBA940 t3.52 | gA170 0.18 | 0A90 0.13 all 0.23] PCL83 1'12 receiver. All you would expect of 8 quality ready-made unit.
MCI357p 1282| TAAS20 110 | TBASSO 1278 |gate2 .27 | OADI 0.16 |vA1074  0.20|PCL84 0.5 | -eafleton request [E340:20)
MC1358P* 12.30| TAA350A 12.48 90°  12.90 | BA201 0.13 | 0A95 0.20 | VA1077  0.31[PCL86 1.27
MCI49BG 143 TAA370A 318 | TCA270A" 13565 | Dasos  o14|0A200 0.3 [VA1081 029 |PCLoo5/85 1120 | COLOUR BAR GENERATOR
MC1496L 1.16| TAA435  11.70 | TCA2BOA  1.43 | ga203 0.14 |-0A202 0.13 [ vA1096/97/98 | PD500 3.76 CMeqsbzl/DB'yHF/l:HFD'mumndrafrd8-bandw'uu"bm
MC3051P 0.68| TAAG50  13.39 | TCA290A 3.48 | pasie o8| 0A210  0.89 1020 |PRZOD 14D | o Erisble tuning » front Bane ool seitch o VIC (rigger
MFCA00B  0.85| TAAS21 170 | TCAd20A 1.98 BA219 0.11 | TiL200 0.14 [ vat103 0-32 PL36 1-20 output + blank raster + red raster + crosshatch + greyscale
MFC4060A 0.98| TAA522 2.0 | TCA440 1.67 BA243 0.8 | TIL211 0.18 | vai104 0.46 PLB 0.94 slepwegge + colour bar + centre cross - dot pattern +
MFC6040 1.11| TAAS50  0.46 | TCA640  2.76 | ga317 0.06 | V20 2.26 [vA1108/09/10/ |PLB4 079 jSomredor 18228
’\MML%': 'g-gg ¥xggg 1;;3 ;gﬁggg :-;g BA318 0.07 mg}fi oo.gg 11/12  all 0.24 |PL5O4 1.50
d 4 I 6 X
xELéaz va._5,7 1&2”3 :.:; ;gﬁ;ig 3.54 3253? 8:}3 IN4001 0.06 \2/9232%4 120 :tggg :1{?: TELEVISION COLOUR
55 0.72 . .04 IN40O2 Y X
NE556 T34| TAn621ax1 233 [ TCATS0 253 | pakry  oo9 i o2oos Pis1e 310 RECEIVER MK II
NE566 1.95| TAA630Q 3.91 [ TCA760  1.52 | gaX16 0.10 | IN400CA 0.08 | “"9B003  0.88]PYB1/PBIO 0.60
SAA1024 16.70| TAA630S 4.18 [ TCAB20  3.29 | gax17 0.19 | INna00S  0.09 SEMI CONDUCTOR PACK No. 1
SAA1025 110.35| TAAG61A 2.0 | TDA440  14.16 | gay72 0.18 | IN400E 0.10 | BRIDGES {Power Supply)
gﬁgg!;(())A ;:;1 ;xgg(\’e r;;: ;821%3 ;;g BB104B 0.52 | IN40O7 0.12 Rating Price (£) Rating Price (f)
X .12 . b 13A 50V 0.27 | 2A 100V ©. -
Sosose 1293| TAABdo 1338 | TDAI00s 304 | BBI0SE  0.33[INS400 015 1A ROV o7 ra 8 . All Parts as Published £6.45
5C9504P 11.38| TAAB61A 0.95| TDA1022  6.89 | gpyop 0.40 | IN5402 0.20 200V 0.32 400V 0.47 {inclusive of 51p VAT and p & p)
SL414A  1.91| TAA930A 1.43] TDA1024  0.97 | gy100 0.35 | 15920 0.09 400V 0.40 600V 0.53
SL432A 252 TAA9308 1.43] TDA1034 1.98| gyy03 0.35 | 15921 0.11 600V 0.50 BOOV 0.60
SL450 5.10 | TAA960 12.26 | TDA2610 2.86 & N 800V 0.58 1000V 0.87 P. & P. UK: £0.12 per order. Overseas: At cost.
SL9018  14.20| TAA970  12.48 | TDA2640 2.86 | ZENER DIODES 3A 100V 052 | 6A 100V 086 | F'e2se add VAT at 8% and 124% on items markedt.
SL9178 15.60| TAD10O  12.68 | ZN414 1.46 | 400mW plsstic 3.0-33V 14p each 200V 0.5 200V 0.68 It is only possible to show part of our range here. Qur
SL91BA  16.95 (Filter) 0.98 1/1.3W plastic 3.3-180V  18p each 200V 0.61 200V 0.74 | catalogue (30p refundable) shows Service Aids. 7400
SN72440N 12.21 | TBA120A 10.90 1.5Wflange  4.7-75V  £1.26 aach 600V 0.67 600V 0.80 |%eries, CMOS. op amps,  SCRs etc. hardwars,
SN76001N 11.67 | TBA120S* 10.99 | * Indicates Q 26Wplastic 7575V 67p each 800V 0.80 goovjRoige][capaciiorssoscialNlvaiemelantimanvnCRRUEnsiston
SN76003N 2.22 | TBA120SA 11.02| versionisalso | 20Wswd  7.5-75V £1.31 each 1000V 1.20 | 1000V 0.95 | Giodes 1c s and vaives. o
TBA231 1.1 | available. 75W stud 7.5-75V £7.95 each 10A and 25A ranges also stocked. Giro A/c 23 532 400. A/c facilities available
caraciToRs M. Disc Coramic (1) EAST CORNWALL
etalised Paper (1) N 8 CONVERGENCE
2n2F 1500V DC  60p 10nF S500VAC 8op KV 1.50F 18p  gkv 250270, 39| LorENTIOMETERS
RIS o mmk mmaw w mo 3er | D, | COMPONENTS
n VDC 60p 22nF 300VAC 32 .22, 47, 200,5000 1 =
an7F 1500VDC  80p 100nF 1000V DC  20p 82,100, 120, [L8kVaRInE 73P | Spindies for BpCT G )= LI
10nF 1000V DC  22p 470nF 1000V DC  60p ‘50-‘3‘())-F o above 5p each PL17 7DW
200,220pF 30p TEL: CALLINGTON (05793) 2637. TELEX: 35544
VHF to UHF CONVERTER CM6022/RA. “Televerta” for DX-ing or uhf receiver use on relay systems, Eire elc. 1£24.40 (OFFICE OPEN 9.30-5.00 MON-FRI)
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LATE PUBLICATION

We regret that due to production
difficuities recent issues of Television have
appeared at newsagents and bookstalls on
dates later than those planned. The April
issue was published on April 4th instead of
March 19th, and the May issue on May Sth
instead of April 17th. it seems likely that
the present issue will also be delayed. We
apologise to readers and advertisers for the
inconvenience caused. Readers are advised
to keep on trying if an issue fails to appear
on the date announced. Every effort is be-
ing made to retum to normal scheduled
publication dates.
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Writer’s Cramp

A couple of months ago we published a letter from a trade press colleague commenting on
the problems that can arise when technical material is translated from one language to
another. More recently, at the annual RETRA conference, Electrical and Radio Trader’s
deputy editor, whilst outlining the present VCR situation, spoke in scathing terms on the
quality of the user manuals supplied with these machines. Technical writers, he com-
mented, should never be let loose on writing consumer manuals. Now this brought us up
with something of a start. Our immediate reaction was why ever not? Are technical
writers some strange species that cannot be trusted to write simple English when required?
Is there in fact such a thing as a technical writer as opposed to any other sort of writer?

A technical writer is surely simply someone who is used to writing about technical
matters. To us this implies one thing and one thing only: that in addition to a basic under-
standing of how sentences should be constructed, he has enough technical knowledge to
be able to deal with his subject without getting it wrong. The former skill is something that
schools are supposed to teach. You add the technical bit later. But doing so shouldn’t have
the slightest effect on the ability to understand and use words. If a technical writer can’t be
trusted to write simple instructions for non-technical users, the implication is that he’s not
competent in the use of language and shouldn’t be writing about anything at all that others
will have to be able to follow.

To be fair, this probably wasn’t quite what Arthur Ord-Hume was getting at. We
labour the point because it’s something of a pet subject of ours. We do feel that there is
little of a technical or scientific nature that can’t be expressed reasonably simply and
clearly, the only hurdle for the layman being that he may not understand some of the
terms used. Why this hobby-horse? Well, we’re not all that bright you see, and what we’ve
managed to pick up has been something of a struggle — one that wasn’t made easier by the
confused way in which so much information and so many ideas are expressed. We
became rather angry when we first appreciated this, but then realised that we might have
come across some sort of vocation — wielding the traditional editorial blue pencil. It’s also
one of the reasons why we dislike unnecessary jargon — especially the type of slang jargon
that’s intended simply to confuse the outsider.

All this is not to deny that quite serious problems can and do arise in writing about
technical matters. Those of us who’ve been involved in technical journalism through the
era of rapid development in semiconductor technology and the development of colour TV
techniques will be all too well aware of this. Back in 1967, when many firms and
organisations were making initial attempts to familiarize their staff with the basic elements
of colour TV, it became apparent that several different technical languages were being
used for the purpose! We made a deliberate effort on this magazine to adopt what seemed
to us a reasonably straightforward and self-explanatory vocabulary for the purpose, and
have tried to stick to it ever since. With semiconductor technology the problems can be
much worse. There is a tendency for firms — especially their sales promotion personnel —
to use technical terms to suggest that products which are basically the same as everyone
else’s are of a different order of sophistication altogether, while much of the engineering
information that’s issued tends to gloss over the interesting technical bits, probably for
quite understandable commercial reasons.

It’s the job of the technical writer however to handle all this intelligently. And if he can
manage semiconductor technology say, he should certainly be able to write simple in-
structions for operating a VCR. The only problem here is that an effort is required to
appreciate his readers’ exact requirements. It reminds us of a question we’re sometimes
asked: “at what ‘level’ should an article be written?” We tend to reply “make whatever
points need to be made, and do so clearly.” That to us is'the most important considera-
tion, though what the questioner is really asking of course is “what should I assume the
reader knows and doesn’t know?” To some contributors this seems to be a very real
stumbling block, but it’s no different a problem in kind from being able to appreciate the
requirements of say the VCR user. A sensible approach seems to us to be to make things
clear to the proverbial man on the Clapham omnibus, assuming that he has access to a
suitable dictionary for the technical bits.

If it’s that simple then, why is there so much badly written and presented information
around? Probably because of a combination of human and other failings, such as
carelessness, the blind leading the blind, shortage of time and the fact that as in most
walks of life excellence is rarely achieved.

Homework for readers/contributors: prepare a pamphlet on operating a programmable
TV games unit for the man on the Caracas omnibus.
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PRESTEL SERVICE LAUNCHED

The PO has now officially inaugurated its viewdata service:
on March 27th, the UK became the first country in the
world to have such a service available to the public. It
employs a combination of telephone and television techni-
ques to give the user access to information stored in a cen-
tral computer, the TV set being used to display the informa-
tion called up via the telephone link to the computer. Poten-
tially, the information that could be made available is vir-
tually limitless. Initially, about 150,000 pages of informa-
tion covering a wide range of subjects is available, though
this can be rapidly increased. Over a hundred organisations,
including British Airways, British Rail, the Consumers
Association, the English Tourist Board, the Financial
Times, Good Food Guide, Guinness Book of Records,
National Trust, Norwich Union, W. H. Smith, Sports
Council, The Stock Exchange and many others are already
supplying information.

Two factors are severely limiting the service to start with
however. First the service is limited to the London area,
with only the Gresham Street computer in use so far — other
centres at Fleet, Clerkenwell and Wood Green should be
linked to the network by the autumn, when the service will
be made available to business users as well. The service will
then be extended to Birmingham, Manchester and Edin-
burgh, and eventually to the rest of the country. The second
factor is that sets for use with the service are still in only
very small scale production — a statement issued by the set-
makers through BREMA points out that only a couple of
hundred applicants for sets could be supplied at present.
Quantity production of sets, which has been delayed by dis-
agreements between the PO and the setmakers over
specifications, is due to start in the second half of the year,
with an expected build up in 1980.

Eastern Counties Newspapers Ltd, one of the main
Prestel information providers, is publishing a quarterly
Prestel Users Guide and Directory, which incorporates the
current issue of the Teletext and Viewdata Magazine. The
directory contains- a complete guide to the information
providers and services available through Prestel, and the
combined directory/magazine is being distributed to all
Prestel users ~ it’s also on general sale at a price of £1.50.

The PO has announced the sale of Prestel software for
pilot trial use to Switzerland, the fourth overseas country to
place an order for Prestel equipment with the PO.

NEW COLOUR TUBE

According to a report in the US magazine Radio-
Electronics, Matsushita (Panasonic) is planning to introduce
later this year a small-screen, battery-powered colour set
fitted with a new type of colour c.r.t. — a single-gun type us-
ing the beam-indexing principle. The idea is that the RGB
signals are applied sequentially to the c.r.t. beam as it
traverses the phosphor stripes on the screen, black control
stripes between the phosphor stripes emitting ultra-violet
rays which provide a control signal to ensure that the
colour signals and the colour phosphor stripes are syn-
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chronised. The principle of this type of tube was first
demonstrated in the fifties, but it has never before been put
into production. Matsushita say that the power consump-
tion of sets using this tube is so low that they can be
operated for three hours from nine flashlight batteries.

STATION OPENINGS

The following relay stations are now in operation:
Gosforth (Cumbria) BBC-1 ch. 58, Border Television ch.
61, BBC-2 ch. 64. Receiving aerial group C/D.
Hope (Derbyshire) BBC-1 ch. 22, Yorkshire Television ch.
25, BBC-2 ch. 28. Receiving aerial group A.
Llangollen (Clwyd) BBC-Wales ch. 57, HTV Wales ch. 60,
BBC-2 ch. 63. Receiving aerial group C/D.
Parbold (Lancashire) Granada Television ch. 41, BBC-2
ch. 44, BBC-1 ch. 51. Receiving aerial group B.
Tighnabruaich (Strathclyde) BBC-1 ch. 39, BBC-2 ch. 45,
Scottish Television ch. 49. Receiving aerial group B.

All the above transmissions are vertically polarised.

WORKSHOP SAFETY

The Radio, Electrical and Television Retailers’ Association
has published a manual giving guidance on electrical safety
when testing and servicing radio, television and audio
equipment. Called Safety in Electrical Testing, the manual
has been prepared in consultation with the Electrical
Branch of HM Factory Inspectorate. Supply and protection
systems are recommended, along with layout and safe
working procedures for premises where servicing is carried
out. Attention is also given to safety when making service
calls and to work carried out at a customer’s home. The
manual is available at 75p from RETRA Ltd., 57-61
Newington Causeway, London, SE1 6BZ. A number of
illustrations make the recommendations especially clear.

MOTOROLA’'S CHROMA 11l SYSTEM

Motorola’s third generation PAL decoder system (Chroma
1) employs a single 40-pin i.c., type TDA3300. Amongst
the features of this ic. are low dissipation, typically
600mW, with a single 12V supply; a patented 90° phase-
shift system requiring no adjustment; and direct inputs for
on-screen (data, TV games, etc.) displays, with a com-
plementary fast blanking input. Of particular interest is the
beam limiting and automatic black-level adjustment system,
the latter making it unnecessary to incorporate preset con-
trols to set up the black level. These arrangements rely on
three high-voltage transistors to monitor the beam currents,
providing feedback signals for the i.c. As shown in Fig. 1,
c.r.t. cathode current flows via R1, R2 and Tr1. The voltage
developed across R1 is fed back and compared to a
reference voltage within the i.c. If the reference voltage is
exceeded, the beam current limiting action comes into
operation, reducing the contrast. The system has been
designed to enhance the set’s video and digital signal handl-
ing capability. During the flyback time the feedback input
impedance rises, activating a further internal comparator.
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This compares the tube’s cut-off current (a hot cathode
doesn’t cut off completely) with another internal reference
voltage. The resultant signal is integrated and added to the
output (at the output clamp) to provide the automatic
black-level correction. Readers may recall that a similar
idea, using discrete circuitry, is employed in certain B and
O colour chassis. The advantage is that the black level is
held constant throughout the tube’s life, with no grey-scale
drift.

HIGH-PERFORMANCE TV RECEIVER

In his column in the RSGB journal Radio Communication
Pat Hawker recently drew attention to an interesting high-
performance TV receiver design developed by Texas
Instruments in the USA and delivered to the Federal Com-
munications Commission for evaluation. The aim of the ex-
ercise was to show that more efficient use could be made of
the frequency bands available for TV transmissions in the
USA by employing new semiconductor devices and other
state-of-the-art techniques to improve receiver performance.
The objectives set were as follows: to eliminate image fre-
quency problems; to move the if. beat and half-if. signals
far from the desired signal; to improve the adjacent channel
performance substantially; to obtain greatly improved
cross-modulation and intermodulation performance; and to
improve the u.h.f. noise figure. The first two objectives led
to the use of a much higher than usual i.f. — 346MHz — the
others being realised through increased if. selectivity (the
use of two SAW filters) and improved tuner circuitry. To
meet N. American requirements, the Texas Instruments’
design was a v.h.f./u.h.f. one: to illustrate the design ap-
proach simply however, we’ve extracted the u.h.f. bits in the
block diagram shown in Fig. 2.

The initial sections are fairly conventional. A pin-diode
attenuator is used for r.f. a.g.c. purposes, followed by a
varicap tuned bandpass filter (—3dB bandwidth ap-
proximately 24MHz at 470MHz and 40MHz at 885MHz)
which drives a low-noise, high dynamic range bipolar tran-
sistor r.f. amplifier. The voltage-controlled local oscillator
feeds the mixer via a two-stage buffer amplifier. This
isolates the oscillator’s varicap tuned circuit from im-
pedance variations in the mixer caused by large interfering
signal levels — such variations can result in frequency
modulation of the oscillator by an interfering signal. The
first mixer is particularly interesting, consisting of a high
dynamic range double-balanced circuit using four silicon
mesfets (metal-semiconductor field effect transistors) to
provide an i.f. output at 346MHz while contributing a gain
of 2dB. The square-law characteristic of the mesfets results
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Fig. 1: Method of monitoring c.r.t. beam current used with the
Motorola Chroma [ll single-chip PAL decoder system. The
voltage developed across R1 is fed back to the TDA3300 i.c.
where it activates the beam current limiter in the event of
excessive beam current and, during the flyback blanking
periods, initiates black-level correction. D1 protects the base-
emitterjunction of Tr1.

in very low cross- and intermodulation distortion levels.
SAW filters are used at the input and output of the
346MHz i.f. amplifier block. The second mixer consists of
another mesfet transistor which provides an if. output at
42-15MHz with a gain of 8dB, the associated oscillator
consisting of a SAW resonator — a very stable yet
economical form of oscillator. The 42.15MHz i.f. signal is
fed to a conventional i.c. i.f. amplifier, but additional cir-
cuitry is used to provide a gated a.g.c. action and to inter-
face with the double-i.f. system — the a.g.c. is applied first to
the 42 15SMHz amplifier, then to the 346MHz amplifier and
finally to the tuner unit.

All very interesting, but hardly relevant to domestic use
in the UK where TV broadcasting is based on a carefully
planned four-channel system. DXers might find some ideas
here however, though we understand that the mesfets were
experimental devices. It seems that cost-conscious US set-
makers have not shown any great interest.

CRT cathode

Feedback to comparator circuits
in decoder IC

BU208A SPECIFICATION CHANGED

Mullard are now producing an improved version of the
BU208A line output transistor which is used in many
current large-screen colour sets. Improvements enable a
smaller heatsink to be used, but for optimum results
modifications to the drive conditions are required. In the
Philips/Pye G11 chassis the following changes have been
made in connection with the use of the new version of the
BU208A.: the line driver transformer has been changed; the
resistor (R3106) feeding the primary winding of the line

Ae amn
REgaelitie] Oscillator
PIN-diode g
1 - une
attenuator filter
346MHz
Channel seiection IF amplitier 4215 {F amplifier Synch vision
voltage and AFC MH2 and AFC detectors
’_9‘__ 3‘6MHI‘ SAWF SAWF =
BuHe.l' Double ~ Second
amplifier batanced mixer
mixer
vco
AGC Video
circuit
g Gating
pu|“1

Fig. 2: Block diagram showing the basic arrangements used in the Texas Instruments design for a TV receiver with high-
performance signal handling capability. Only the u.h.f. part of the original v.h.f./u.h.f. design is shown. The aim of the exercise was to
demonstrate to the FCC that improved receiver performance could provide more aconomical use of the frequency spectrum available

for TV broadcasting.
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® UHF PREAMPLIFIERS

One of the most common requests we receive from
readers is for details of a practical u.hf. preamplifier
design. With developments in transistor technology, it
seemed an appropriate time to look into this subject
again. The device chosen was the BF679, an SGS/ATES
pnp silicon planar transistor featuring a low noise figure.
There are two basic reasons for requiring a preamplifier:
to improve reception in areas where the available signal
is poor, and when attempting to obtain reception of an
extra channel from a non-local station. To cater for these
different requirements, wide- and namrow-band versions
of the circuit will be included.

©® THE NEW TV CHASSIS

To meet the growing challenge from Japanese and other
Far Eastem TV manufacturers, UK setmakers have been
developing a new generation of colour TV chassis. The
aims have been to produce simple, reliable sets that
nevertheless give a high level of performance. Totally
new chassis include the Thom TX9, Philips KT3 and
Decca 70. Next month we shall be taking a look at the

" technical features of these new designs.

® THE GRUNDIG VCR SYSTEM

Though using the same basic tape cassette format as the
current Philips NI700 VCR, Grundig's Super Video VCR
incorporates a number of extra features. David Mattew-
son reviews the machine.

@ SERVICING FEATURES

Les has an avionic tum. S. Simon on the use of the
meter in TV servicing. More on Korting hybrids. Some
hints from readers. Andsoon...

PLUS ALLTHE
REGULAR FEATURES

ORDER YOUR COPY ON THE FORM BELOW:

(Name of Newsagent)
Please raserve/deliver the JULY issue of TELEVISION

(55p). on sale June 18th, and continue every month until
further notice.

driver transformer has been changed from 8209 to 3909;
the resistor (R3108) in series with the base of the BU20SA
‘has been changed from 0-3992 to 0-62Q. '

MITSUBISHI'S UK PRODUCTION

Mitsubishi has announced that production of 22 and 26 in.
colour sets using its own chassis design will start at Had-
dington, near Edinburgh, this autumn. As mentioned last
month, Mitsubishi recently acquired the Haddington plant
from Tandberg.

EUROPEAN COLOUR SETMAKERS
FACE DIFFICULTIES

UK colour setmakers aren’t the only ones to have ex-
perienced problems following the declining demand for
colour receivers in recent years. Tandberg have pulled out
of the field entirely, and Korting survived only as a result of
a rather remarkable arrangement involving the Yugoslavian
white goods manufacturer Gorenje. Korting’s problems
came to a head when a German chain-store group with
which it had an exclusive agreement was taken over and

. another firm to which it sold audio equipment ran into

financial difficulties. K6rting’s Grassau plant was closed for
two months last year while new arrangements were being
brought into operation in conjunction with Gorenje and the
Bavarian government. Production during the last quarter of
1978 was back to normal however, and Korting claim to
account for over three per cent of German colour set
production. Another setmaker that ran into problems was
Skantic’s parent company Luxor AB of Motala, Sweden.
The firm, which also has plants in Singapore and Finland,
has now been taken over by the Swedish government
through the Swedish Investment Bank.

PROJECTION TV FROM PANASONIC

Panasonic has introduced its Cinema-Vision colour
projection-TV system on the UK market, at a suggested
retail price of £3,995. The combination of a highly-reflective
five-foot screen and a three-tube projection system is said to
give bright, sharp pictures that can be viewed under normal
lighting conditions. The system is compact, being designed
to save space and time in setting up.

NEWAUDIO SYSTEMDEMONSTRATED

Not a TV item this one, but a development worth recording
nevertheless. Philips recently demonstrated a new audio
disc system, called the Compact Disc (its diameter is only
41 in.), which could well come to be a standard item in a
few years’ time. The discs are made of PVC with a protec-
tive/reflective coating, and provide an hour’s playing time in
stereo. The system employs many of the features which
Philips developed for use with their video disc system —
a miniature laser instead of a conventional pickup is used
to scan the disc, while the track consists of a series of pits
recorded using digital techniques. The similarly compact

-player unit, which provides an audio signal to drive a hi-fi

system, is the size of an audio cassette player. Philips claim
that the costs will be roughly the same as those of current,
conventional discs and players.

It seems to us that new, improved audio systems are
bound to appear as a spin off from the work being done by
many firms on video disc systems, and that before long we
could well have on our hands an audio revolution com-
parable to the advent of the LP record.
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MANOR SUPPLIES

COLOUR BAR GENERATOR
plus CROSS HATCH KIT (Mk. 4

Bt E e

e T e

 Output at UHF, applied to receiver aerial socket.

% In addition to colour bars, all R-Y, B-Y and Lum.
Combinations.

% Plus cross hatch grey scale, peak white and black
levels.

% Push button controls, small, compact, battery or
mains operated. )

% Simple design, only five i.c.s. on colour bar P.C.B.

PRICE OF MK4 COLOUR BAR & CROSS HATCH
KIT £37.80 + £1.00 P/Packing.

CASES, ALUMINIUM £2.40, DE-LUXE £5.20, BATT.
HOLDERS £1.62. STAB.MAINS SUPPLY KIT £5.20.

ALSO THE MK3 COLOUR BAR GENERATOR KIT FOR
ADDITION TO MANOR SUPPLIES CROSS HATCH UNITS.
£27.00 + £1.00 p.p. CASEEXTRA £1.70. BATT. HOLDERS £1.62.
%% 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.

%% Every kit fully guaranteed.

MK4 DE LUXE (BATTERY) BUILT & TESTED £62.25 + £1.20
P/Packing.

VHF MODULATOR (CH1 to 4) FOR OVERSEAS £3.78
INFORMATION ON VIDEO TAKE-OFF FOR C.C.T.V.
(ABOVE PRICES INCLUDE8% VAT)

MANOR SUPPLIES TELETEXT KIT (incl TEXAS
DECODER). Facilities in' colour. External unit. AE
input to set. Write or call for further information. See
working demonstration model! Easy to build and results
guaranteed for every completed unit.

%‘i‘ wosxinD

Texas )(Ml:‘)'25 g:l:ln v
Decoder £1 eletex
p.p. £1.00. 1 p\cu:n
Auxiliary Units, without
£99.00 p.p. £1.50 switching
De-Luxe Case acrials.
£16.65p.p- £1.00. Armchair
Add 124% VAT, control of
Pricesinclude w Teletext
12{% VAT MANOR SUPBLIES - .M.T'v'
Separate Price List Covoun 9 ST
for Individual &, % e TEXT %

Units available.

o

154" x 10" x 3¢".7
Sl S gl

% Demonstration models at 172 West End Lane, NW6.

COLOUR. UHF & TELEVISION SPARES

NEW ‘TELEVISION’ COLOUR RECEIVER PROJECT PARTS BEING
SUPPLIED. POWER, SIGNAL & TIMEBASE. SEND OR PHONE FOR
LIST.

NEW SAW FILTER IF AMPLIFIER PLUS TUNER COMPLETE AND
TESTED FOR SOUND & VISION £32.00p.p. £1.00.

T.V. PORTABLE PROJECT PARTS AVAILABLE. SEND OR PHONE
FOR LIST. WORKING MODEL ON VIEW AT 172 WEST END LANE,
NW6.

TV TEST GENERATOR UHF MODULATOR £3.78 p.p. 35p.

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
£11.88 + 45p. p.p. (ALUM CASE £2.16 p.p. 75p.). COMPLETE TESTED
UNITS, READY FOR USE (DE LUXE CASE) £23.54 p.p. £1.00.
ADDITIONAL GREY SCALEKIT £3.13 p.p. 30p.

STABMAINS POWER SUPPLY FOR ABOVE £5.18 p.p. 75p.

UHF SIGNAL STRENGTH METER KIT £18.14 (ALSO VHF VERSION
ALUM CASE £1.65, DE-LUXE CASE £5.18 p.p. £1.00.)

CRTTESTER & REACTIVATOR PROJECTKIT £22.46 p.p. £1.30
“TELEVISION” COLOUR SET PROJECT (1974) SPARE PARTS STILL
AVAILABLE.

STABILISER UNITS, “add on” kit for either 40V or 20V, £3.15 p.p. 35p.
PHILIPS 210 or 300 Series IF Panels £2.85 p.p. £1.00.

PHILIPS 210, 300 Series Frame T.B. Panels £1.12 p.p. 65p.

PHILIPS 19TG 170 Series Timebase Panels £2.85 p.p. 90p.

BUSH A823(A807) Decoder Panel £8.45 p.p. £1.00.

BUSH A823SCAN CONTROL PANEL £2.85 p.p. 75p.

BUSH A823 IF PANEL (EXPORT VERSION) £3.15 p.p. 85p.

BUSH BC6100 IF PANEL (EXPORT VERSION) £5.65 p.p. 75p.

BUSH A8161F PANEL(SURPLUS) £2.80p.p. 75p.

BUSH 161 TIMEBASE PANEL A634 £4.28 p.p. 90p.

GEC 2010SERIES TIME BASE PANEL £1.12 p.p. 85p.

GEC 2040 Surplus Panels, ex-rental. Decoder £5.65 p.p. 90p.

GEC 2040 Convergence Control Panel £2.80 p.p. 90p.

DECCA CTV25 Single Stand. IF Panc! £4.28 p.p. 65p.

DECCA Colour T.V. Thyristor Power Supply. HT, LT etc. £4.28 p.p. 95p.
BUSH TV 300 portable Panel incl. circuit £5.65 p.p. 95p.

BUSH TV 3121F Panel (Single 1.C.) incl. circuit £5.65 p.p. 65p.

BUSH Mains Stabilised Power Supply Unit 6V & 9V. £5.40 p.p. 85p.

BUSH TV Portable Eleven Volt Stab. Power Supply Unit £4.28 p.p. £1.00.
PYE 697 Line T.B. P.C.B. for spares, £1.70 p.p. £1.00.

MULLARD ATI1022 Colour Scan Coils £6.75 p.p. £1.20, AT1023/05
Convergence Yoke £2.85 p.p. 85p, AT1025/06 Blue Lat. 85p p.p. 35p, Delay
Lines, DL1E £1.00,DL20,DL50 £4.00 p.p. 75p.

PHILIPS G6 single standard convergence panel, inc. 16 controls, switches
etc., and circuits £4.25 p.p. 85p, or incl. yoke, £5.65. G8 Decoder panels
salvaged £4.25. Decoder panels for spares £2.00 p.p. 85p.

VARICAP, Mullard ELC1043/05 UHF tuner £6.20, G.L type (equiv.
1043/05) £3.95 p.p. 35p. Control units, 3PSN £1.35, 4PSN £1.70, SPSN
£2.00, Special offer 6PSN £1.70, p.p. 35p. TAA 550 56p p.p. 15p. Salv. UHF
varicap tuners £1.70 p.p. 35p.

BUSH “Touch Tune” assembly, incl. circuit £5.65 p.p. 75p.

VARICAP UHF-VHF ELC 20008 £9.60 p.p. 65p.

UHF/625 Tuners, many different types in stock. UHF tuners transisted. incl.
s/m drive, £3.20; Mullard 4 position push button £2.80, 6 position push-button
£5.00 p.p. 90p. AE ISOL 56p p.p. 20p.

TRANSISTORISED 625 IF for T.V.,sound, tested. £7.65 p.p. 65p.

PHILIPS 625 IF Panel incl. circuit 56p p.p. 65p.

HELICAL POTS, 100K. 4 for £1.35 p.p. 20p.

RBM 774 250R Mains Droppers, four for £1.12p.p. 35p.

LINE OUTPUT TRANSFORMERS. New guar. p.p. 85p.

BUSH 145 to 186SS series ..... SPECIAL OFFERS

BUSH, MURPHY A816 se BUSH TV1251t0 139.......

DECCADR 121/123, GEC 448/452.... ..£L.70
20/24, MS1700, 2001, 2401 ....£7.65 HMV 1890/91 ...

DECCA MS2000, 2400............ £6.50 KB VCI, VCII (003) ...
FERG., HMV MARCONI, MURPHY 84910 939..... £3.15
ULTRA 900, §50. MK, ovvreeiennnnn £6.65 COLOUR LOPTS p.p. £1.00.

95011, 1400, 1500........ £6.65  BUSH CTV
GEC 2000, 3047 series, eic.nrr- £1.65  BUSH (82 to 1125 eicr. £11.00
INDESIT 20/24EGB......cuuceevereee £7.65 MURPHY Equivalents . £11.00
ITT/KB VC2 to 53, 100, 200, 300 £7.65 DECCA “Bradford” ¢
MURPHY 1910 to 2417 series ... £7.85 (state Model No. ctc).
PHILIPS 19TG170, 210, 300..... GEC 2110 Series .
PYE 368, 169, 769 series.... ITTCVC $109 =
PYE 40, 67 series (36 to 55) PYE 691, 693, 69

PAM, INVICTA, EKCO, PHILIPS G6 SS or DS..
FERRANTI equivalents as above. PHILIPS G8 .. £9.90
SOBELL 1000 Series ......cveescsescns £1.65 THORN 8500.......cc00uu. . £12.20

STELLA 1043/2149.............cc.... £7.65

THORN MONO SCAN COILS (850to 1500) £3.15 p.p. 85p.
THORN 850 Time Base Panel. Dual Standard 56p p.p. gOp.
THORN 950 3 Stick Tray £2.25 p.p. 50p. Others Available.
6-3V CRT Boost Transformers £3.60 p.p. 75p., Auto type £2.00 p.p. 45p.

CALLERS WELCOME AT SHOP PREMISES
THOUSANDS OF ADDITIONAL ITEMS AVAILABLE NOT NORMALLY ADVERTISED

MANOR SUPPLIES
172 WEST END LANE, LONDON, N.W.6.
{Near W. Hampstssd tube stn: 28, 169 Bus Routes) 01-784 8761
Mail Order: 64 GOLOERS MANOR DRIVE, LONDON NW.11.
ALLPRICES INCLUDE VAT AT 8% OR 124%
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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.

POST OR PHONE TODAY FOR FREE BOOKLET.

I am interested in....

Address

Phone NO: c.veevenneesresesersesessenes g

l FJ International Correspondence Schools,
) Dept. H285, Intertext House,
LONDON SW8 4UJ. Tel 622 9911

(all hours) .

TERRERENERRRRUACIARARIRERRRINANNE I RRIRNRSREINY
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QU LIEELEE ) COLOUR

* .. PANEL
EXCHANGE
REPAIR
SERVICE

FULL RANGE OF emm——
THORN.RBM . PHILIPS
PYE.INVICTA.GEC

DECCA - TELPRO
AND MANY OTHER MAKES

mmm——— 0 DAY GUARANTEE 0N AL RERULS el
£AME DAY POSTAC SERVCE

We employ a large skilled Staff, who utilise some of the
most sophisticated Test equipmentavailable, inclusive of
AUTOMATIC FAULT FINDING COMPUTERS together
with specially designed SERVICING JIGS which in short
means toyou —

HIGH QUALITY REPAIRS - AT LOW COST

ONE OFF 100 OFF « MO ORDER T0O

_Ng% or O, (ARGE OR SMALL

7

OISCOUNTS FOR TRADE CONTRALTS

Campbell Electronics Ltd.

Factory Unit E5, Halesfield 23, Telford - Shropshire - TF7 4QX
Telephone Telford (0952) 584373, Ext. 2. Telex35191 Chamcon

TV LINE OUTPUT

TRANSFORMERS

ALL MAKES SUPPLIED
PROMPTLY by our

RETURN OF POST
MAIL ORDER SERVICE

All Mono Lopts at the one price

ES,;Z?.DE £7.30 RETAIL
TRADE (VAT. INCLUDED AT 12}%)

Postage and Packing 70p

All Lopts NEW and GUARANTEED
for SIX MONTHS

WE ALSO SUPPLY SEPARATE WINDINGS FOR
THE FOLLOWING COLOUR L.O.P.T.S

Pye 691 or 697 Chassis.

Bush CTV25 Mk. 1-2-or 3

Decca CTV 25 Non-TriplerVersign.
Philips G.6 Single or Dual (Overwind for this Model

on Exchange Basis Only).

Philips K.70 Underwind Only.

EMO 90°

COMPLETELO.P.T.S
Philips G.8, ITT C.V.C. 5-9 and Decca Bradford.
Prices for the above Colour L.O.P.T.S and
Windings on application.

S.A.E. all enquiries All offers subject to availability.

PAPWORTH
TRANSFORMERS

80 MERTON HIGH STREET,

LONDON S.W.19 01-540 3955
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Letters

MAINSFILTER CAPACITORS

I've noticed frequent reference to the failure of mains filter
capacitors in your magazine. The recent regulations relating
to r.f. suppression make interesting reading in this context,
and two of the four directives concern a large number of
domestic appliances, office machines, small motors
generally and other apparatus using controls such as
contacts, thyristors and triacs. Fluorescent lights are also
included. The regulations came into effect on April Ist,
except in the case of lighting dimmers where the date is
November 1st. Discussions relating to TV and radio
receivers are still in progress however, and I'm told that no
new regulations will come into force for at least two years,
even though the rectifier circuit may contain triacs and
thyristors. The new regulations apply to both manufacturers
and users, and failure to replace a filter capacitor may
infringe the existing requirements if an interference
complaint is lodged and the PO interference service is called
in. I wonder whether this has ever happened in the case of a
TV receiver?

New test specifications for suppression capacitors call for
a life test at 375V a.c. (for 250V a.c. operation) for 1,000
hours at 85°C. The capacitors use new materials and/or
construction (for example series winding) so that ionisation
within the capacitor does not occur at the operating voltage
— it’s ionisation that causes deterioration of the dielectric,
leading to breakdown and failure.

The short-circuit mains filter capacitors so often
mentioned have failed after some years’ use, during which
time the approval and component selection methods may
have changed. Today’s improved component may well cost
much more than the type originally specified. We should
perhaps also bear in mind that a setmaker’s original choice
may have been dictated by the availability of a suitably
priced component.

While on the subject of capacitors, may I mention a
potential problem with the current colour receiver project?
C16 is a common replacement type and is not, as you point
out, a PCB mounting type. Because of this there’s no need
for the solder tags to be precisely located or jig tested for
accurate positioning. Two examples before me show
considerable differences, so that constructors may
experience difficulties in lining up the tags with the PCB
holes. There are several service types for PCB mounting
that could have been used.

P. E. White, Camberley, Surrey.

13A PLUGS/SOCKETS

Pve had years of trouble with 13A plugs and sockets,
chiefly due to heating, and expect to go on having trouble.
From my own experience and that of colleagues, I believe
there’s virtually no plug-and-socket pair in the country that
could honestly be said to be up to its job at 13A or even half
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that current, and I believe this state of affairs is a disgrace.
For many years the grip of the socket on the plug pins has
often been seriously inadequate, especially the grip at the
earth pin. When using a vacuum cleaner or moving a piece
of furniture, slight movement of the flex can cause table
lamps to flicker and electric clocks to stop, while the plugs
do not hold flat against the socket but hang away at an
angle. There must in the manufacturing firms be engineers
who know perfectly well that brass is not a satisfactory
spring material, yet firms continue to act as though it is. In
recent years however most of the trouble seems to be due to
the failure of the terminals in the plug to maintain a tight
hold on the copper conductors of the lead.

Copper is a good conductor but poor mechanically
(solder is worse). Under pressure, copper will flow so as to
relieve the pressure — this effect is particularly marked
where there is high pressure over a small area. It’s better to
use a moderate pressure over a larger area — and of course
the copper flows more quickly when it gets hot. It has been
suggested that brass ferrules, something like bootlace ends,
be supplied to slip or crimp over the flex ends when hole-
and-screw terminals are used, but I’'ve not seen this idea
tried. It takes a bit of getting used to the idea that the
terminals in a plug are likely to work loose at any time,
especially when one has taken every care when making the
connections, but it is so. The first thing to do when heating
is experienced is to check the terminals.

A high-resistance contact can develop elsewhere of
course — at a loose rivet or screw, or because of poor grip
on the fuse. Again the trouble spot can often be observed
because of the discoloration of the metal — hot metal
surfaces usually oxidise fairly rapidly. The plastic body of
the plug may be discoloured, since heat decomposes and
eventually destroys most plastics. I’'m also told that some
imported fuses run hot at full current, and that this can
cause trouble. I could also say uncomplimentary things
about the design of earth sockets, but I suppose that’s
another story.

E. F. Good, Malvern, Worecs.

Perhaps I could reply to the query raised in Teletopics
(March) on the overheating of plug tops used with 3kW fan
heaters. A report published by the National Bureau of
Standards in the USA entitled “Exploratory Study of
Glowing Electrical Connections” suggests that due to a
loose or non-locked connection, e.g. the connection of the
spring fingers to the fuse end connections, a glow emitting
light and substantial heat may occur. The small pressure
exerted by spring fingers is with some types of plug top
exacerbated by disturbance due to the plug top being
frequently removed from the socket. The report suggests
that copper to brass connections do not exhibit the glow
condition however, and that in the main glow is noticed
most frequently in connections involving steel. No mention
is made of silver, which I understand is used to plate the end
connections of plug top fuses. Should a glow occur, there
would be sufficient heat generated to raise the temperature
of the fuse link to melting point, with subsequent rupture.
I've soldered the fuse link in circuit (in the plug top) and
this appears to reduce the temperature of operation.
Whether this is due removal of the glow or simply reduction
of the ohmic resistance of the connection (more likely the
latter) I don’t know. This begs the question of safety in
other types of connections, especially the spade or lucar
types which are frequently steel to brass or copper and not
mechanically sound.
G. N. M. Tolley, Chief Technician, Medical Engineering,
East Birmingham Hospital.
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Teletext Decoder Update

Adding colour and other options to the Television teletext decoder

Part1

WHEN the Television teletext decoder was originally
designed some four years ago, the object was to provide a
basic teletext decoder which could be used with any
unmodified 625-line television receiver. In order to simplify
the design, a number of the options included in the full
teletext specification, such as colour, were omitted, a simple
black and white display of text and graphics being provided
instead.

Although this basic decoder enables users to receive and
view the teletext services, it was always anticipated that at
some future date constructors of the original unit might
wish to build in some of the other options available in the
teletext system. With this possibility in mind, the power
supply of the basic unit was designed to have a reasonable
amount of reserve capacity so that it could cope with the
addition of extra display control circuits at a later date. No
problems were envisaged in fitting extra circuit cards into
the unit, since there is plenty of unused space available
within the cabinet.

Since the original series of articles on the decoder came
to an end, the design and development of several extra
features have progressed and we are now able to offer a
selection of new display options which can be added to the
basic decoder system. One extra circuit board carries the
additional electronics for these new options. In order to
simplify conversion of the unit, a new mother board has
been designed. This replaces the existing mother board and
provides the socket for the new card and the necessary
interconnections. -

There are many features that could be added to the basic
decoder. One problem has been to select those that give the
most effective improvement and are relatively easy to
implement, since it was considered unlikely that all the
teletext options available could be provided on a single extra
circuit board. One aspect that influenced the choice of new
options was the desire to keep modifications to the existing
circuits to @ minimum.

ColourDisplay

The first and most important new feature that could be
added to the basic decoder was the provision of a full colour
display for text and graphics. The original decoder is quite
effective in displaying the text, but colour is now regularly
used to highlight some sections of the text on a page, and
this is completely lost with only the basic black and white
display.

On graphics pages, colour can be essential for proper
results on the screen. If we consider a weather map page for
example, the different areas on the map are normally
presented in different colours, but all will appear in white
with the basic decoder. Thus the boundaries between areas
on the map are lost with a black and white display, whereas
in colour they stand out clearly. Adding colour to the
display tends to make the pages come alive and brings a
whole new dimension to teletext.
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Because the Television teletext decoder uses direct aerial
input to_the receiver at u.h.f., the addition of colour involves
the use of a colour modulator to generate a PAL
compatible signal. It was at first thought that due to the
bandwidth limitations of the chrominance channel of the
average colour receiver, problems would be experienced
with degradation of the text display and poor colour
saturatiofl In fact these fears appear to have been
groundless, and the colour option provides remarkably
good' Tesults with colour saturation comparable to that
produced by direct RGB drive to the picture tube.

Apart from text colour, the teletext specification allows
the possibility of switching the background colour as well. It
was thought that this feature would be virtually impossible
to achieve with an r.f. input system. Good results were
obtained however and this display option has therefore been
built into the new circuit card. In some ways this is an
added bonus, because many commercial receivers cannot
provide the background colour option.

Other Options

On some pages of teletext, flashing symbols are used to
emphasise parts of the text. Provision has been made for
this type of display in the new decoder circuits.

When a quiz type page is presented on teletext, it’s usual

Table1:
Teletext control codes.
@ BY 0 0
86| 0 0

B4 B3 B2 & B9 0 U
0 0 [+ 0 NUL OLE
0 0 0 1 ALPHA RED GRAPHICS RED
0 0 1 0 ALPHA GREEN GRAPHICS GREEN
0 0 1 1 ALPHA YELLOW GRAPHICS YELLOW
0 1 0 0 ALPHA BLUE GRAPHICS BLUE
[} 1 0 1 ALPHA MAGENTA GRAPHICS MAGENTA
0 1 1 0 ALPHA CYAN GRAPHICS CYAN
0 1 1 1 ALPHA WHITE GRAPHICS WHITE
1 0 0 0 FLASH CONCEAL
1 0 0 1 STEADY CONTIGUOUS GRAPHICS
1 0 1 0 END BOX SEPARATED GRAPHICS
1 0 1 1 START BOX ESC
1 1 0 0 NORMAL HEIGHT BLACK BACKGROUND
1 1 0 1 OOUBLE HE{GHT NEW BACKGROUND
1 1 1 0 SO HOLD GRAPHICS
1 1 1 1 St RELEASE GRAPHICS
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to have both the questions and answers on the same page.
By using the conceal command however the answers can be
blanked out on the screen until the viewer presses the reveal
button on his decoder unit. Qur basic decoder tends to
make these pages rather pointless, since it shows both the
questions and answers all the time. Some extra logic has
been provided therefore to implement the reveal/conceal
facility.

For newsflash and subtitle pages, the “boxed” mode of
display can be used. With this a section of the normal
television picture is blanked out and the text is displayed
inside the black box area thus produced. Decoding of the
control signals for the box mode has been provided on the
new logic board, but lack of board space meant that the
actual switching circuits for the video and text signals had
to be omitted. Some suggested circuits will be given for
those constructors wishing to add the box feature.

Other display options, such as graphics hold, double-
height text and separated graphics symbols, would have
involved major changes to the existing-logic boards and
some complex additional logic. These have been left out
therefore. Partial decoding of the commands for these
display options has been included on the board however,
and these signals have been brought out to the edge
connector.

A number of features of the teletext system, such as
update and time-coded pages, make use of control bits in
the page header row. The design of the input logic card in
the basic decoder does not lend itself readily to decoding
these control bits without major alterations to the board’s
logic circuits. No attempt has been made to implement
these options therefore. This is not a serious problem at
present, since time-coded pages for example are not at
present being used while the update facility is generally used
with this type of page.

ColourDecoding

The first stage in producing a colour teletext display is to
decode the colour control commands. The teletext system
enables the text or graphics symbols to be displayed in
seven different colours. These colours are red, green,
yellow, blue, magenta, cyan and white, which will be
recognised no doubt as the ones used for a colour-bar test
signal. In fact they are all built up from various
combinations of the three primary colours red, green and
blue.

In the teletext system the first two columns of codes in
the signal code table are reserved for control commands,
the remaining six columns of the table representing the text
and graphics symbols. Table 1 shows the teletext control
codes and their functions.

Display colour is controlled by the eight codes in the
upper half of each column of the control code table. To
simplify colour coding, each of the primary colours red,
green and blue is allocated one data bit of the code — these
are bits 1, 2 and 3 respectively. Thus if bit 1 of a colour
control code is at the 1 level, the red gun of the display tube
will be turned on, whilst if bit 1 is at O the red gun will be
turned off. Bits 2 and 3 control the green and blue guns in a
similar fashion. When bits 1 and 2 are at the 1 level, the
result on the screen will be yellow (red + green) symbols,
whilst combinations of bits 1 and 3 or 2 and 3 will produce
magenta or cyan symbols respectively. If all three colour
control bits are set at the 1 level, white text or graphics will
be produced.

If all three colour bits are at 0, the command has no
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meaning in the teletext system (codes labelled NUL and
DLE). The simplified decoding scheme used in our decoder
will cause black symbols to be produced if either of these
two codes is detected. In practice this condition is likely to
occur only when there are errors in the received signal, so
the simplified decoding scheme is perfectly satisfactory.

It will be noticed that pairs of codes in the table produce
the same display colour, the only difference in the display
being that either the text or graphics mode will be selected
by a particular code of the pair. As far as colour is
concerned therefore, we can ignore the state of bit 5 of the
data signal — the display colour is the same whether bit 5 is
at 1orO.

All the control codes have data bits 6 and 7 in the O state,
and we can use this fact to detect control codes in the
incoming data stream. Inputs B6 and B7 from the memory
board are fed to a two-input NOR gate (pins 2 and 3 of IC2,
see Fig. 1) whose output will go to 1 whenever both B6 and
B7 are at 0. Thus a 1 output from this gate signifies that the
data code is a display control command and not a normal
symbol code.

For the colour control codes bit 4 of the signal is always
at 0, so if the B4 input is inverted and gated with the output
of the B6, B7 NOR gate a signal will be generated whenever
a colour command is received. To produce a more suitable
control pulse, the display clock signal DCK is also gated
with bits 4, 6 and 7, using a 7410 gate (IC4). The output of
this gate is a short, negative-going pulse whenever a colour
command is detected.

Three 7474 D-type flip-flops (IC10/11/12) are used to
generate the red, green and blue control signals for the
display colour. The D inputs of these three flip-flops are
driven from inputs B1, B2 and B3 respectively, and the
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The Easi-Binder holds twelve issues and is
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clock inputs are driven in parallel by the pulse from the
7410 gate IC4 so that when a colour control command is
detected the three flip-flops will take up the states of bits B1,
B2 and B3 of the control code. The outputs from these three
flip-flops can now be used as R, G and B control signals to
select the colour of the displayed symbols.

To avoid the need to send a colour control code at the
start of every row of text, it is assumed that every row in the
teletext system starts with the white alphanumeric condition
selected. To ensure that this state of affairs is achieved, the
three colour control flip-flops are preset to the 1 state at the
start of each line scan. This could be done by using the line
sync pulse, but because of timing problems it’s necessary to
hold the three flip-flops in the preset state until about half
way through the first DCK clock period. This has been
achieved by using a further 7474 flip-flop (IC7) which is
reset by the line sync pulse and then clocked into the set
state by the DCK pulse. The output pulse from this flip-flop
then controls the preset inputs of the three colour-control
flip-flops.

Background Colour

Apart from the display of text and graphics symbols in
colour, teletext also permits control of the background
colour. Unfortunately there are not enough control codes
available to permit direct encoding of the background
colour in the same way as for symbol colour, so an
alternative coding scheme is used.

Two control commands are used to select the desired
background colour. The first command, called new
background, causes the background colour to be set to the
same colour as the symbols. The second code, called black
background, allows the background colour to be switched
back to black. This is needed because theoretically there is
no black symbol colour condition in teletext, so the new
background code could not be used to select a black
background. After a background colour has been set up, the
background remains in that colour until another
background colour command is received, and remains
independent of any changes of symbol colour that may
occur.

To detect the background colour commands, a 7442 one-
of-ten decoder device is used (IC6). Inputs A, B and C of
this device are fed by inputs B2, B3 and BS5 of the data
signals. Bits B4, B6 and B7 are then gated together to
provide the D input signal to the 7442. These inputs have
been chosen so that the 7442 effectively detects pairs of
control codes in the lower half of the table, producing a
separate output signal when each of these pairs of codes is
detected. Output 6 of the 7442 will go to O whenever either
of the background control codes is detected.

As with the symbol colour control, three 7474 D-type
flip-flops (the other sections of IC10/11/12) are used to
control the background colour. The D inputs of these three
flip-flops are driven from the Q outputs of the three symbol
colour flip-flops, whilst the clock signal is produced by
gating output 6 of the 7442 with the B1 input of the data
signals. When bit 1 is at 1 during a background control
code, the code must be a new background command and
the three background flip-flops will be clocked so that they
take up the same state as the three symbol colour flip-flops.
When the bit 1 input is at 0 during a background command,
this implies a black background code and a pulse is
generated which is fed to the three clear inputs of the
background flip-flops causing all three to be reset to the 0
state to give a black background.

The signal for bit 1 is delayed slightly to avoid a timing
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problem. This is carried out by using a 7474 flip-fiop (IC7)
to generate the bit 1 signal for use by the background
control circuits.

At the start of each row of text, it’s assumed that the
black background condition is selected. For most pages the
background will in fact be black, so this avoids the need to
send a background command on every text row. To ensure
this condition, the three background flip-flops are reset at
the start of each line scan by applying the line sync pulse to
their clear inputs.

If the background colour was set to something other than
black during a row, this background colour would continue
to the end of the line scan. To ensure the proper display of
background, we need to arrange that any background
colour is reset to black after the last symbol space has been
scanned on a text row. This can be achieved by using the
end of line (EOL) signal from the memory circuits. The
EOL signal occurs at the start of the last symbol space in
the text row however, so a delay of about 1usec is needed
after EOL before the background flip-fiops are reset.

A 74123 dual-monostable (IC13) provides this
background reset pulse. One half of the 74123 is triggered
by the EOL pulse and produces the delay of one symbol
period, whilst the other half of the 74123 produces the reset
pulse for the three background flip-flops.

The reset pulses for start and end of line and the black
background command are combined in two sections of a
7410 gate (IC4) to produce the required reset pulse for the
three background flip-fiops.

Colour Control Signal

We now have R, G and B control signals for symbol and
background colour, and these must be combined to produce
a final colour control signal. This is achieved by using a
74157 (IC15) which acts as a three-pole changeover type
switch.

Control of the switch is effected by using the dot video
signal from the display board. When this video signal is at
1, it represents part of a symbol and the changeover switch
is set to pass the three symbol colour control signals to the
output. When the dot video is at 0, representing the back-
ground, the changeover switch is set to pass the back-
ground control signals to the output.

At the output of the 74157 we have R, G, B control
signals which could be used to drive the three guns of a
colour tube to produce the required display. For r.f. input to
a receiver however we must build up a correct PAL signal
consisting of a luminance signal (Y) and two chrominance
signals (R—Y and B—Y).

The luminance signal can be derived from the R, G and
B signals by using the following equation,

Y =0-299R + 0-587G + 0-114B.

The luminance component is generated simply by
combining the appropnate proportions of the R, G and B
outputs of the 74157 in a resistor network (R7/8/9).
Standard value resistors which give approximately correct
levels of R, G and B for the combined Y signal have been
used, since the precise colour produced is not so important
in a text display as it would be in a normal picture signal.

At this point the combined sync signal is added to the
luminance signal to produce a combined video signal which

- is then buffered by a source-follower stage (Tr1), providing

a video output signal to drive the u.h.f. modulator.

CONTINUED NEXT MONTH
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The Best Laid Schemes W

I WAStrying to find an irritating fault on a cassette deck and
was engrossed in watching the busy little VU meter needles
flickering up and down in time with the music coming
through the headphones, which were keeping my ears
warm, when this fellow came in.

Communications Problems

I didn’t like him very much. Intelligence wise, he was a
cross between a cretin and a moron. His distinguishing
characteristic was that he didn’t bother to open his mouth
when he spoke, which on the one hand showed decided lack
of consideration for those expected to listen to him but on
the other was of little consequence because what he did say
didn’t amount to much anyway. Added to this I did have
the headphones on.

Ignoring the fact that I was totally engrossed with the job
I was doing, he launched into a tirade of his troubles, at the
same time keeping time with the index finger of his right
hand. I didn’t hear a thing, so just to be awkward I pointed to
the headphones and then removed the jack plug from the
deck. I showed him the plug, whereupon he took it and
bawled into it as though it were a microphone.

Now that the music was off, I could vaguely hear bits
and pieces of the gabble since now he thought he was
talking into a microphone he was speaking far more (for
him) carefully. Apparently he had brought this here stereo
thing into us for repair some time ago, and now when he
plays his record it sounds funny half way through. It’s
outside and he’ll bring it in. He brought it in complete with
his record, by which time I’d removed the headphones.

“Can you hear me without your hearing aid?” he
shouted.

“Yes thank you, I need it only now and again.”

“T’ll leave it with you and call back at the end of the week
then.”

That isn’t exactly what he said, but that's what it
amounted to. After he had gone, I rigged it up with a couple
of speakers and put the record on — at the far end of the
bench so that I could get on with the cassette deck at the
same time.

Cat's Paw

It played away quite nicely, and I could hear no
distortion at all — until it reached track three when the
sound was decidedly distorted. Apparently the cat thought
so as well. In one movement she leaped up on the bench and
swiped the pick up arm with her paw. Zip.

“Spock, you horrible cat, clear off” I bawled.

Spock fled, leaving me to examine the record which was
well and truly scratched from track three to the centre. My
fault of course, but it was the first time the cat had taken a
hand in the bench work for a long time. Enter the wife.

“What are you shouting at the cat for? Honestly, you
make her life a misery. What’s she done now? Damaged a
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record? Is that all? Well I'm going to the record shop so I'll
pick up one of these as well. A lot of fuss over nothing. You
ought to be ashamed of yourself.”

“Either that cat goes or I do.”

“Wait until I get back from the town and then I'll help
you to pack. Don’t you dare kick her while I'm gone. I
know you, you’re evil.” There’s no justice in this world.

Actually she did get a new record, and track three
sounded just as good as the others. Did he have only one
record? She’s a good cat really.

The Fool on the Hill

I had a couple of outside jobs to do, so I packed my bags
with care, slightly hampered by knowing only the make but
not the model of the sets to be dealt with. One was a
Murphy, the other a Pye, so there are no prizes for guessing
the main content of my bags. Both calls were in the vicinity
of Telegraph Hill, one actually on it.

The Murphy was the first one. It turned out to be the
110° remote control Z179 chassis, not one of my favourites
so far. The complaint had been reported as “no sound or
picture.” Quite so, but the glass of the tube face was very
much alive, and the tube heaters were glowing, plus the fact
that there were very faint traces of shortwave stations
issuing from the speaker. There was not the hiss that there
would have been if the if. stages were working however.
The left-hand signal panel can be released on the bottom
catch and slid out to allow better access to the plug-in i.f.
strip.

Playing with this revealed plenty of life at the output of
the video processing i.c. (SC9503P or TDA1330) but no
response from the input. Our spares box contained just
about every i.c. except this one, so we promised to “pop
back later with the bit you want.” :

Up the hill to the Pye. This turned out to be one of the
725 series, solid-state with vertical panels.

The bottom centre 800mA h.t. fuse had failed. This is in
the feed to the line output stage. With the stupidity that
seems to characterise my every move lately (senile decay), I
thought I'd take a short cut and unhook the tripler. Sure
enough the current dropped to about 500mA and a new
fuse held. Our box contained almost every tripler except one
for the 731-725 series. So we made the same promise and
departed. Oh well, it was worth it just for the view from the
hill over the estuary.

A quick nip back to base to pick up the (a) necessary and
(b) unnecessary parts, delayed by people wanting to know
this, that and the other. Eventually we were on our way
back.

Whip out the Murphy’s i.f. panel, suck up the solder on
the chip, and stick in the replacement 1330. Lots of lovely
sound and vision signals. _

Up the hill to the Pye. Remove suspect tripler, fit new
one. Switch on. No e.h.t. Fuse slowly gets red hot, curls up
and dies. Realisation hit me. Idiot. Too stupid to take my
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own advice (these pages some months ago, suspect C563
0-1 uF 1-2kV under the focus unit, c.r.t. first anode supply
reservoir, off the tripler). This capacitor was short-circuit of
course, and had been isolated by disconnecting the tripler
(it’s at the earthy end of the line output transformer
overwinding). Better by far to have removed the two-pin
plug rather than the input to the tripler. Next time, next
time.

Having restored what appeared to be normal reception
by replacing the capacitor and refitting the original tripler,
we stood back to admire the picture.

Tap and Tap Again

“Qh, there’s one thing you might see to while you’re here.
The picture goes off every now and again and we have to
tap the top to get it back again.” So we tapped the top of the
cabinet and off went the picture (leaving the sound).
Another tap brought it back. Here we go again.

Having slid out the left-side signal panel, every touch
anywhere caused the picture signals to come and go. It
appeared to be plug and socket connections, so each
relevant one (and others) were checked with fairy fingers.

In view of the symptoms — sound unaffected but
complete loss of luminance — we were inclined to dally
around the delay line area. But as we prodded and probed,
the fault became less and less easy to provoke. In short we
were improving the contact without locating it, and time
was a hurrying by.

A purpose had been served however, since only one item
would now respond to light treatment. This proved to be the
i.c. near the delay line (IC348, TBA560CQ) — it clips into a
socket rather than being soldered to the print.

Out came the wee beastie (thus slightly altering the leg
formation) and back in again he went. Inspecting the print
side showed no sign of dry-joints or what have you, and no
amount of vibration now seemed to disturb the picture.

Out again to admire the view, and then back to the traffic
and the noise and the shop and the jobs.

Tube Trouble

“Mr. Creaky has left his set here. He says that since you
put the new tube in the picture is worse than ever. He’ll be
back at five o’clock to collect it.” It was four thirty.

“You wouldn’t like me to paint the Forth Bridge before
five o’clock as well would you?” I complained.

“Well he did bring it in as soon as you went out, and you
have been gone a long time. Mr. Creaky is very nice looking
too.”

I gave up and hoisted the G8 on to the bench.

The picture looked fine to me, for a while anyway, and
then something funny happened. The whites started to have
long pennants of orange streaking out to the right, which is
typical of a failing tube. Off came the rear cover, back in
went the aerial, and in the mirror the picture looked
perfect. Whites were white with no streaks. Bitterly I
wished I knew my job better than I did. Why can’t I be
quick witted and clever like most chaps I know? All I can
ever do is plod on following dull routines that may or may
not result in eventual success.

Self-hypnosis. That’s the thing. I'll tell myself I'm clever.

It didn’t work however, and I had only a few minutes left.

As I watched the crisp picture it started to play about
again. This time it faded, becoming bluish in the process,
and I heard a very faint clicking noise. The tube heaters
were out.

Quickly (for me) I switched the meter to a.c. and applied
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the prods to the heater posts. Full 6-3V. The tube heaters
were glowing. Ah! A dry-joint on the tube base.

There weren’t any. The clicks started again (from the
speaker). Again the heaters dulled, and now the 6.3V
reading was swinging. I fairly leapt over to the power panel
to the tube heater supply plug. Moving it produced the
clicks and the variation. Tightening up the socket stopped
the hanky panky completely.

I now felt full of guilt. Had I put in a new tube
unnecessarily? The old one was still in the basement.
Checking it with the tube tester showed very low emission
on all three guns. The poor heater supply contact must have
occurred after the new tube was fitted. I was not guilty but I
could have been, easily.

By the time Mr. Creaky came to collect I had also
painted the Forth Bridge. I cannot understand these dull
people who have no confidence in themselves.

The phone rang. It was Mr. Hoo.

“A couple of weeks ago you had a lot of trouble with my’
ITT because the colour kept going off. Well, it’s gone off
again.”

Help!

Anyway we had the set in again, and this time had a look
at the reference oscillator control loop’s filter circuit.
There’s a 6-8uF electrolytic here (C208), and replacing this
seems to have done the trick at last. I'm still nervous when
the phone goes though.

Ghost Train

Nothing to do with defective TVs, but it’s worth telling.
Now it’s part of a river pilot’s job to get up at unearthly
hours in order to be at a certain place at a certain time — to
pick up his ship. So our friend Clifford left home at 03.30,
down to the pier where the cutter took him across to Tilbury
where he intended to catch the 4.30 first train. At the station
there was only a sleepy ticket collector.

“Purfleet train, platform 4” he yawned. Clifford looked
over to platform 4. There was no train at platform 4 or for
that matter at any other platform. In other words, the whole
place was bare of trains.

“I thought it started from here” said Clifford.

“It does. It comes in last thing at night and it’s the first
one out in the morning.”

“I can’t see it”.

The collector turned his head toward platform 4. He
woke up with a jerk.

“Where’s it gone?” he demanded.

“I haven’t taken it” Clifford assured him.

The collector hot footed it over to a phone. Whoever was
on the other end of the phone seemed as disturbed as the
collector, and apparently accused him of losing the train.
He banged the phone down muttering “It ain’t my fault.”

Just then two lonely figures came on the scene. It was the
driver and guard, who were to take the train out.

“Where is it?” asked one.

“Don’t you start. How do I know where it is?” said the
unhappy collector. “It must have come in last night.”

“It’s bloody Fred, that’s who it is. He just won’t walk
home last thing.” Whereupon the driver and guard walked
down the platform and into the darkness.

“Where’ve they gone?” asked Clifford, by now prepared
to believe anything.

“Over to the sidings I suppose. Fred lives over there
somewhere.”

Sure enough, ten minutes later there was a rumbling on
the tracks and the 4.30 slid into platform 4.

Clifford swears it’s true, but you never know with him.
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Colour Pattern Generator

Part2

INPart 1 last month most of the circuitry used in the colour
pattern generator was shown and described. This month
we’re covering the rest of the circuitry and starting on the
construction. The circuitry is on two printed panels, one in-
corporating all the logic circuitry and the other the analogue
and power supply circuits. These panels have been designed
by the magazine and at the time of writing are being built
up and tested — the original prototypes were built on pin-
board with hand wiring and, as mentioned last month,
resembled a telephone exchange. Since the panels are still
being evaluated, final constructional and setting up details
will have to wait till next month.

Pattern Displacement

There’s a point at the centre of the active line period
when all the bistables are in the process of switching from
one state to another. If preventive measures were not taken,
this would result in a thin but very noticeable vertical line
down the centre of the screen. Another problem is that the
various patterns inserted into the background grill tend to
start and finish in such a way that whilst the grill lines would
be prominent on one side of the raster they’d be absent from
the other side. The cure adopted has been to add various
capacitors, such as C8, C9 and C10, which might seem to
be in odd positions. With larger values they could have con-
stituted a hazard, probably necessitating some protection:
as used here however they perform their functions without
giving rise to any problems.

Chroma Logic

Colour bars from pins 6, 8 and 10 of IC10 pass to IC40
where they are gated so that they slot into the top part of
the pattern allocated to them. As mentioned last month, the
red and green components of the colour fit pattern are ORd
with them. In the case of red, we also add the burst gate
pulse in IC43c. This pulse is derived from the monostables
IC45/6 which are triggered by the line drive, giving a pulse
of about 2-Susec in length roughly 5-6usec after the leading
edge of the line sync pulse. In our simple coder it’s sufficient
to allow the burst to be in the R — Y phase, there being little
effect on the picture in mixing it with the blue to place it in
the normal — B — Y phase.

Since because of its simplicity the coder doesn’t com-
pletely eliminate all trace of the subcarrier (and it’s by no
means unique in this respect) some logic circuitry was devised”
to ensure that the chroma amplifier transistor Trl is gated
on only when chroma is present in the picture. At all other
times, except when the burst is present (remember it’s
already mixed with the red signal), this transistor is off. This
could have been done by using the gating signals already
present in the generator, but this would have severely
limited any further developments to the design it may be
desired to make — such as adding switching to provide full-
screen colour bars, or even a pure red raster.

IC36/40/44 detect the colour information. Part of IC36

412

Malcolm Burrell

conducts when all three colour signals are present (i.e. white
information), passing this signal to pin 8 of the inverter
IC44. The signal then goes to IC40, part of a 7408 used in
this case as an OR gate. Inverted colour signals are fed into
the other section of IC36, and also pass via an inverter to
IC40. This circuit conducts when all colour signals are ab-
sent (black).

Subcarrier Signals

For simplicity, a TBA540 is used to obtain the 4-43MHz
subcarrier. R1/2/3 keep the phase detector section of this
i.c. quiet, the remaining components, including the crystal
and the only adjustment (C9), setting the correct frequency.
L1 (the reference coil assembly from the GEC C2110
colour series, part number L420016) forms part of the
phase-shift network providing signals with a 90° phase
difference to pins 2 and 8 of the TBA520 i.c. The latter acts
as the chroma modulator. 7-8kHz pulses from IC39 drive
the internal PAL switch in this i.c.

Colour Coding

The colour signals are summed in the network R23/4/5
to give a Y signal which is inverted in the unlikely looking
stages Tr2 and Tr3 which mix in the blue and red signals to '
give B—Y at pin 9 of IC2 and R - Y at pin 13. R9 helps
to correct the colour reproduction. The modulated chroma
signal appears at pin 5 of the TBA520 and is fed to the
chroma amplifier transistor Tr1l. The chroma signal appear-
ing at its collector is resistively mixed with the luminance
and sync signals, giving a low-impedance composite video
signal which is fed into pin 8 of the modulator. The output
from this lies between channels 35-45, depending on
manufacturing tolerances.

The main disadvantage of the chroma blanking system
used is that all the chroma signals sit on a slight pedestal.
This has not so far caused any problems however.

Construction

Before starting construction, note that there are some
alterations (see later) to the circuit diagram shown last
month (the PCB is correct).

Almost all the circuitry required to produce the test card
in monochrome is contained on the logic board. It has been
extremely well designed, but there are some tedious points
that will hamper construction.

First, wire up the supply rails as shown. Why not use
printed tracks? Well, thin tracks could have carried the full
700mA or so needed by the TTL i.c.s. At best this would
have caused instability, at worst the print could have
melted. So it was felt best to revert to wiring for this part of
the project, and an hour or so spent on this will not detract
from the attractive appearance of the board.

Next, trace the through points connecting the print on
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Fig. 5: Power supply and analogue sections of the colour pattern generator circuit. The mains transformer is an RS type
207-267. Mount the two regulatorsona common RS 401-497 heatskink.

one side of the board to the other. Pass a thin piece of tinned
copper wire through each, solder then snip off.

Last month we suggested using i.c. sockets. These would
be difficult to fit however, since it’s necessary to solder con-
nections to the top print as well. A cheaper and more
satisfactory method is to use Soldercon strips. These are
quite easy to fit and tidy. Simply cut off the number of pins
required for each side of the i.c. — seven in each case except
for IC1 — then insert them without removing the ribbing.
Solder the bottom printed connections first, then carefully
solder the top where the pin passes through a track. It’s best
to do it this way round — heating the board from the bottom
can cause the joint on the top of the board to melt with the
result that solder runs into the pin, clogging it so that the i.c
can’t be inserted. Once the Soldercons are in place, insert
the i.c.s and rock the ribbing gently until it snaps off.

Finally insert the remaining components.

It’s important to use a fine soldering bit for this work,
since it’s very easy to bridge tracks or pins and possible to
create dry-joints. If you don’t have a small iron, a piece of
tinned copper wire clipped to a standard bit works but takes
a while to warm up. A suitable circlip can often be found on
old TV set knobs with narrow shafts — as used for example
in the Philips 70 series chassis.

No matter how careful you are, the circuit is unlikely to
work first time. Provided you’ve used good quality com-
ponents, the trouble is more likely to be due to a forgotten
link, an almost invisible bridge across adjacent tracks, or a
dry-joint. There are many combinations of faults that could
cause incorrect operation or even no results, so it’s not
possible to give a fault guide. When we come to final con-
struction and setting up next month however some quick
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checks to enable you to see what’s happening in parts of the
logic circuit will be given.

Modifications

IC12 will not function with pin 8 earthed. The circuit
should be amended as follows: pin 6 goes to pin 12, not pin
7; pins 7 and 8 remain linked; none of these pins is earthed.

Pins 2 and 5 of IC11 (also pin 2 of IC23 therefore)
should be linked to pin 11 of IC9.

Remove the link between pins 4 and 12 of IC22. Pin 12
goes to pin 9 of IC14; pin 4 goes to IC14 pins 5/11 as
shown.

IC43 pin 9 should go to pin 6, not pin 1, of IC46.

Pin 8 of IC11 should go to pin 13 of IC25.

To give improved temperature stability, add a G23 ther-
mistor in parallel with R6. This is a glass bead device,
available from Maplin (part no. WH24B).

Add a 3,300pF ceramic disc capacitor between the supply
line and pin 8 of IC26.

As the circuit stands, the frequency gratings are dis-
played on the opposite sides of the screen to the prototypes.
This doesn’t matter, but if you want them as illustrated,
transpose pin connections 1 and 5 of IC42.

Finally, no more rude comments please! The poor picture
geometry on the cover of the May issue was due to the set,
not the pattern generator. In their usual state of confusion,
the editorial staff were caught without a working set when
the photographer called. A hasty search in the remoter ¢or-
ners of Kings Reach Tower produced a set which gave that
odd display. But it does show how effective the pattern is,
doesn’t it?!

413




Long-distance
Television

Roger Bunney

THE exceptional F2 conditions during February were not
repeated in March. There has been some F2 reception
however, mainly from the south rather than the east,
bringing in Rhodesia and suspected Ghana/Nigeria on ch.
E2. There are signs of increasing Sporadic E, though with
only short openings, while the adverse weather in Western
Europe during March didn’t encourage any increase in
tropospheric reception.

March Ist produced reports of a weak ch. R1 signal
(49-75MHz video), but from the south. This was followed
by the -commonly received ch. E2 (48:25MHz) vertical
frequency grating pattern thought to originate in W. Africa.
The 2nd and 3rd also produced southerly F2 signals, with
Gwelo, Rhodesia and the pattern just mentioned during the
late afternoon. Similar ch. E2 signals were logged on the
6th, 12th, 14th, 15th and 21st.

Perhaps the most dramatic day for F2 reception was the
10th, with strong E. Russian signals on ch. R1, resembling
the jammed conditions of the previous month. Strong
signals were received from 0800, with fair quality vision but
distortion due to co-channel a.m. transmissions, the signals
fading from about 0930. Later the same day relatively
strong signals on ch. E2 were noted here, from the south
west, giving thoughts of Ghana/Nigeria. If any readers who
live in that area can give details of the types of test patterns
transmitted by the local stations it would help us in
identifying signals.

Good news from Anthony Mann in W. Australia. Hugh
Cocks sent him notes to enable him to convert an
Australian TV set for reception of System A transmissions
(405 lines with positive vision modulation). Following this,
Anthony successfully resolved both the vision and sound
BBC-1 ch. Bl signals on February 12th, the most distant
reception of BBC TV in the present cycle. Our

Dushanbe (SSE of Tashkent) regional identification slide,
received by Geoff Perrin at Abu Dhabi.
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congratulations! Vision was resolved between 1234-1302
GMT, with easy locking though the picture quality was
somewhat fuzzy.

The good opening on March 10th was also noted in
Australia, where the MUF rose to 53-3MHz during the
early afternoon period. Again two BBC TV signals were
received (in sound) and three sound signals. The offset
frequencies were measured at 18, zero and —34kHz.

Ryn Muntjewerff (Holland) reports reception on March
18th of 625-line, negative-going video from RTL
(Luxembourg) on ch. E27, from the newly listed 1,000kW
er.p. transmitter which provides a service for Belgian
French-language viewers. The usual test card with “Ecoutez
RTL” was seen, though weakly. This transmitter is listed in
the 1979 WRTV Handbook, but had not been seen
previously.

EBU Listings and News Items

Spain: Montanchez ch. E23, 158kW e.r.p., horizontal.
RTVE-2.

France: Nantes ch. E23, 1,000kW e.r.p.; Alencon ch. E48,
100kW e.r.p.; Laval ch. E63, 120kW e.r.p. All transmitting
TDF-1 with horizontal polarisation. .

Israel: A report suggests that Israel may begin colour
transmissions in three-four years’ time. Israel is at present
the only Middle Eastern country not transmitting in colour
— an “electronic scrambler” converts incoming colour
information to monochrome at the transmitter. Apparently
the signals can be “descrambled” at the receiver to give
colour reception, using an Israeli made unit. The reasons for
delaying colour seem to be economic — the Israeli
transmitters are colour capable, and fifty per cent of
programmes are made and recorded in colour.

Somalia: Iraq is to assist in setting up a monochrome service
which should commence operations later this year.
Australia: Bad news for F2 TV-DXers. There are at present
three transmitters operating on ch. 0, but due apparently to
complaints from radio amateurs who suffer from heavy
interference ATV-0 and TVQ-0 (Melbourne and Brisbane
respectively) are to change channel, leaving only ABMN-0
in operation. The change is scheduled for November this
year.

Czechoslovakia: Our friend Vladimir (Prague) writes as
follows: An accident at the Krasov (West Bohemia) TV
centre mast affects chs., R10/34. The new mast will take
almost two years to get into operation. The Plzen (Pilson

Can anyone help identify this ch. E2 signal received by Ryn
Muntjewerff (Holland) at 1525GMT on 2/3/79 via F2?
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City) transmitter is now operating on chs. R10/34, and
there’s a new w.h.f. outlet at Trebic, on ch. R28, at 300kW
e.r.p. The aerial of the Polish Snieze Kotly transmitter on
the Czechoslovakian border has been modified to give
reduced TVP-2 output into Bohemia (ch. R35). This
corrects some information previously given.

India: The INSAT-1 satellite providing direct TV
broadcasting (hopefully at 860MHz) to the entire
subcontinent is due to be launched in 1981. There will be
two high-powered transmitters aboard, giving adequate
signal for single receiver units in villages.

From our Correspondents . . .

Dennis Boniface (Ripon) is currently using a Bush Model
TV161 fed from an external tuner of the type used in the
Pye 40F chassis. His aerial arrays consist of a wideband
Band I aerial at 10ft, a wideband Jaybeam ABM11 Band
III aerial at 12ft and a wideband Antiference XG21W u.h.f.
array at 16ft. Dennis saw strong Russian F2 programmes
on February 15th and 26th, but unfortunately his local
Holm Moss ch. B2 signal tends to jam the lower end of
Band I most of the time. He’s very active with auroral
work: warning signs are a fade out of the h.f. band,
increasing solar noise and the appearance of Radio Gdansk
at 70-31MHz along with the 144-96MHz Lerwick beacon.

Chris Wilson (Potters Bar) is another DXer who received
many F2 signals during February. An interesting reception
occurred on the 11th when in addition to F2 some longer
than normal duration MS signals were received from the
south, on ch. E3. The pictures showed the characteristic
multiple images of F2 propagation — the first F2 reception
via MS? Early morning (0830-0845) F2 video was also
received on ch. E2 on several occasions when there were
strong Russian signals present on ch. R1. Malaysia maybe?
Chris is currently working on a new i.c. noise blanker
(audio type): a tape of the results during heavy impulsive
industrial interference shows a quite dramatic improvement.
We hope to give further details in due course. Dare I hope
for an anti-VDU i.c.?

Cliff Dykes also received F2 video on ch. R1 during
February: measurement on his Eddystone 770R receiver
confirmed the presence of both the main 49-75MHz carrier
and other heterodyne co-channel signals.

A New Aerial

Antiference have sent me for evaluation a sample of a
new aerial, type MH473. It doesn’t resemble any of the
familiar UK systems, having seemingly countless Band I
sized elements along the boom. The leaflet describes it as a
“new colinear array for long-distance colour TV reception”,
and it appears to be aimed at the Middle East market. The
boom is 10ft, lin. long, and carries eleven elements cut to
Band I sizes (two are folded and connected by open phasing
bars) and three Band III sized half-wave elements which are
in close proximity to the two Band I folded dipoles. The
colinear elements behave as normal half-wave elements in
Band I and as one-and-a-half-wave elements (i.e. series
connected) in Band III. The resultant Band III gain is
increased by 3-2dB compared to a tuned half-wave dipole.

A careful design exercise has provided a forward gain of
3dB at 48MHz rising to 6-5dB at 66 MHz, with a Band III
gain of 6-75dB at 172 MHz rising to a peak of 11dB over
195-225MHz before falling to 10dB at 230MHz. At
55MHz the half-power points give a beamwidth of 62°: in
Band III the beamwidth is 40° at 205MHz and ap-
proximately 28° at 225MHz. It seems that the correct use
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CONTINENTAL AERIAL SPECIALISTS, RETAIL AND TRADE.
GOLDEN ANODISED, WEATHER PROTECTED, SUPERB ARRAYS.
GUARANTEED BY US FOR FIVE YEARS.

GOLDEN QUALITY INA PLASTICAGE.

AERIALS EXCHANGEABLE FOR 7 DAYS.

10% DISCOUNT OFF AERIALS

AGENTS FOR
FUBA & PLEMI

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

The fabulous golden

Stockists of the finest aerials
alabl anodised FUBA XC391

available in Britain:

STOLLE FM aerials (W.Ger.)
FUBA TV & FM aerials (W.Ger.)
PLEMI TV aerials (Hol.)

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

d | ked.
ANTIFERENCE TV & FM aerials (U.K.) et eI 2

ASTRA (GOLDEN D.1.Y.) AERIALS

A friendly family firm. Now Established 24 years

D.I.Y. AERIAL SPECIALISTS FOR ALL DOMESTIC TV & FM RECEPTION
Weather exposed part of U.K.? Scotland, Wales, West Country etc. Gales, salt air
corrosion problems ? Want to install your aerial and forgetit?
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.
Anodiséd against corrosion, guaranteed for five years, robust, high gain, easy to
assemble, eye-catching superb aerials, what else, in truth could we recommend?

SPECIAL PROMOTION OFFER

15% + DISCOUNT ON PLEMI RANGE
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! s
OPPORTUNITIES

TRADE SALES

START AT £25 INC. VAT!!

FOR D/S COLOUR TV’s
G.E.C., Philips, Murphy, Decca, Ferguson

S/S COLOUR TV’s
Philips, G.E.C., Telefunken, Decca, Ferguson

FROM £40 INC. VAT!!

MONO TV’s, all makes from
£5 INC. VAT

SQUARE SCREEN, all models
£12 INC. VAT!!

Deliveries arranged if necessary.

HUNDREDS OF SETS EACH WEEK TO BE
DISPOSED OF AT GIVE-AWAY PRICES.

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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Fig. 1: Simple v.h.f./u.h.f. noise generator. An Eagle mains transformer is used. The v.h.f. choke is from the RS Components
range. The SH120A i.c. was obtained from Maplin Electronics and the 1N21 diode from Z and | Aero Services.

of colinear elements can dramatically improve the polar
response in both Band I and III, giving improvements of
16° and 40° compared to earlier and more traditional three
plus eleven element arrangements.

News of this new aerial will I'm sure be welcome,
offering the DXer a high-gain Band I/III system as a single
though large structure, with Band splitting indoors by
means of a conventional diplexer.

Apart from the gain, there’s the advantage of reduced
headload at the mast, also the use of a single feeder for v.h.f.
and a Band III system with a larger capture area. As for the
practical matters of price and availability, these have yet to
be made known! ‘

Noise Generator

Aligning an aerial preamplifier for use with the normal
three local channels is relatively easy, since the
improvement obtained can be seen immediately on the
screen. Aligning a v.h.f. preamplifier for DX use is not so
simple, since there will not be signals present throughout the
spectrum — say 48-70MHz. A signal generator could of
course be used, with an input attenuator and signal strength
meter, but such equipment is expensive and unless it’s going
to be used regularly the expenditure is not worth while.

The television set itself is an ideal instrument for making
basic observations: if run with the a.g.c. inoperative,
relatively accurate subjective assessments of gain and level
response over the bandwidth can be made. Faced with the
problem of aligning a multiple stage wideband Band I
preamplifier some years ago, I constructed a noise

23"

1" 0/0
63° »

Fig. 2: Modified aerial for chs. E2-4.
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generator using the IN21 germanium microwave diode —
the design came from the RSGB’s Radio Communication
Handbook. More recently I modified it to operate from the
mains, and added current metering to enable a more
accurate reading to be obtained. Provided care is taken in
constructing the generator, a degree of u.h.f. noise should be
obtained — care in this context meaning the use of minimum
lead lengths etc. With.the advent of wideband hybrid i.c.
amplifiers, I decided to further update the generator, using
an SGS type SH120A which has a gain averaging 18dB
over the 30-900MHz bandwidth. The circuit is shown in
Fig. 1, the noise output being somewhat dramatic and
adequate for both v.h.f. and u.h.f. use.

In use, the noise generator is connected to the receiver
via the amplifier to be aligned, the noise output level control
being set to give a noticeable level of noise on the screen. As
alignment over the bandwidth progresses, the observed
noise level should rise. During alignment, tune over the
bandwidth to ensure that a level response is maintained.
When no further noise increase can be obtained, reduce the
noise level control until the original level of noise on the
screen is seen, indicating that the required gain has been
obtained over the bandwidth.

Construction is quite simple. An Eddystone type diecast
box should be used — for screening, strength and general
appearance. Adastra meters are suggested for their
particularly attractive appearance, and a professional finish
can be achieved by using Letraset or similar lettering. Paint
over the letters with clear varnish — either nail varnish or a
pressure spray from an art dealer. Complete the lettering
before fitting the meter.

Wideband Band | Array

Chris Wilson (Potters Bar) has sent in details of a
modified wideband Band I array (see Fig. 2) which gives a
somewhat reduced turning circle area — apparently Chris is
allowed the use of the roof at his place of work provided the
aerial elements don’t overhang the edge of the building. The
standard Trumatch (Antiference patent) design was
modified to give the arrangement shown. This alters the
forward acceptance lobe slightly, making the pickup
sharper. It resembles a North American aerial known as the
Vee array, variations on which have additional elements
associated with the dipole in a fan formation to widen the
bandwidth without the use of a director system.

For Disposal

I have for disposal a v.h.f/u.hf 20in. monochrome
Blaupunkt 625-line receiver equipped to receive System B,
G and I signals — ideal for DX-TV use. It’s varicap tuned,
with a 300Q balanced input. Anyone interested in making
an offer should contact me through the magazine. It would
have to be collected — from Romsey, Hants.

TELEVISION JUNE 1979




Bionic Pyes

THE PYE hybrid colour chassis has been with us since the
start of colour transmissions in the UK in 1967. Initially
appearing in dual-standard form, the same basic design
remained in production for many years and was sold under
the Pye, Ekco, Invicta and Dynatron banners. Single-
standard versions of the chassis were designated the 691,
693 and 697 series, the last named boasting a redesigned
line output and power supply section — on a PCB — in which
access to many components is much more difficult than in
the module it replaced. This assembly also suffered from
board warping and print track troubles.

While these things can be overcome, there are three less
soluble problems. First the price of spares for these
receivers is very high. Secondly the colour-difference
amplifier clamps are ineffective with an ageing c.r.t. which is
on the soft side. And finally the CDA (colour-difference
amplifier) panel, due to inexcusably bad design, can
virtually disintegrate around the valveholders after some
years’ use.

CDA Panel Problems

The method of mounting the CDA panel, and the heat
generated by its hefty complement of valves and wire-
wound resistors, result in cracks developing on the panel.
These can be repaired, but conditions deteriorate to the
point where the panel itself becomes charred” and
carbonised. At a rather late stage, when it had become
obvious that this affect was widespread, the setmaker made
available a valveholder with long legs and suggested fitting a
set of these wherever the trouble is encountered. This was a

E. Trundle

case of locking the stable door after the horse had gone
however: the action of fitting the new valveholders was
sometimes the last straw for a board in an advanced state of
decay.

Ironically, the manufacturers indignantly refuse to
operate their service exchange scheme on panels which have
“gone too far”. This means that the old panel must be
scrapped and ‘a new one purchased at full price. To add
insult to injury, the PL802 luminance output valve used in
these receivers became very expensive and often scarce,
while the LP1162 sound module which forms the audio
amplifier for the set virtually went out of production,
becoming hard to find.

An incidental perk of the workshop engineer is the benefit
of television programmes during the day. Idly watching a
soak-testing receiver the other day, and vaguely hoping that
1 would be regaled by the Pink Panther (far and away my
favourite) I saw the beginning of an episode of Six Million
Dollar Man. Here indeed was a parallel to the ailing Pye!
We can rebuild him! We have the technology! In the case of
the Pye, restoration rather than enhancement is the object,
and the finished product comes rather cheaper than Steve
Austin.

Panacea

A solid-state replacement CDA panel has been developed
by a Croydon firm, LEDCo, to replace the offending valved
type. In layout, it’s remarkably similar to the original panel,
and is a plug-in replacement with colour-coded sockets to
match the flying plugs.

The LEDCo solid-state CDA replacement panel for use in Pye hybrid colour receivers.
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The circuit is shown in Fig. 1, from which it will be seen
that the design is conventional and very much dictated by
the need for compatibility with the existing circuitry.' The
luminance channel is d.c.-coupled throughout, and uses a
Darlington pair (VT701/2) to drive the BF459 luminance
output transistor (VT703). The latter’s emitter is taken to
ground via the blanking transistor VT713, both transistors
‘being cut off during the line and field flyback blanking.

The colour-difference channels employ a preamplifier
plus G matrix circuit (VI704/5/6) similar to that of the
original panel. The three colour-difference signals are a.c.-
coupled to two-stage video amplifiers, each consisting of an
emitter-follower driver and a BF259 output transistor. The
frequency response is tailored by the 0-0015uF emitter
decoupling capacitors which set the gain at IMHz. Feed-
back clamps are employed to maintain the correct black-
level at the c.r.t. grids — a more effective system than the
driven triode clamps used in the original Mullard design.
The 47V line pulse which drives the valve clamps is not
used in the Ledco panel. Instead the —47V flyback blanking
pulse is utilised, after inversion by VT714.

The panel is surmounted and dominated by a 2009
resistor on a large aluminium heatsink. This is a necessary
evil, dissipating the energy previously used by the four valve
heaters. The panel comes complete with a circuit diagram,
transistor alternative chart, voltage table and setting-up
instructions.

On Test

The Ledco panel was fitted to a suitable receiver for
evaluation. Mainly due to the method of mounting, the
surface of the panel undulates rather, and I fear for the
continuity of the print tracks after a few thousand thermal
cycles. The brightness level was set up in accordance with
the instructions supplied, and the colour-difference settings
checked — they were virtually spot on. Ironically, the review
sample had two dry-joints at the CDA power transistors —
undoubtedly the result of a lot of handling here and at the
Editorial office. After putting these right I was confronted
with a very good picture indeed, quite indistinguishable
from a well set up valved panel. The beam-limiter function
performed as it should, and the flyback blanking circuit
worked well — even at high brightness levels there was no
trace of fiyback lines.

The panel is necessarily a hot one. The four video
transistors are mounted in very substantial heatsinks, as is
the heater-dropper resistor, the latter being very close to the
BF259s. The heatsinks of these transistors ran so hot that,
suspicious as ever, I was prompted to calculate their
dissipation. It came out at well below (of course) the
published rating for the device, in spite of the case
temperature.

I next sought a set with a tired tube. It was not long in
coming — an Ekco set with lurid bands of colouration,
mostly green, across the display of test card F at any more
than a moderate setting of the brightness, contrast and
colour controls. This effect is due to grid currents from a
gassy tube loading the high-impedance clamPs in the
original CDA panel design. The Ledco panel, with its
feedback clamps, does not suffer in this-way. The picture is
much better, which is a real bonus.

Verdict

Despite assurances that the panel is unaffected by heat
(and has, 'm told, undergone long term tests with rental
companies) I would be interested to see the effects of four or
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more years heavy use on it. The price is below the Philips
Service price (nett to the trade) for a new CDA panel, with
the added bonus of freedom from performance deterioration
due to valve ageing, and the necessary expense of their
replacement. I would say that provided the line output
transformer and tube are in good condition any Pye group
hybrid colour receiver is worth having this panel fitted to it,
especially in view of the acknowledged reliability of the rest
of the signal stages of the receiver.

Sound Module

The Ledco company also manufactures and markets a
sound module for the same chassis. It replaces the ill-fated
Mullard LP1162, and also finds applications in audio
equipment where this module is specified. Again the
physical and electrical characteristics match the module it
replaces, but without the vulnerability of the germanium
semiconductors that were a feature of the Mullard module.
The pin connections are marked with their functions.

A type SN76013ND i.c. is the heart of the module — and
this chip was in fact used in some of the final production of
the Pye group hybrid chassis, in a very similar circuit to the
Ledco one. This chip has not in my experience distinguished
itself in the reliability stakes in audio equipment, though in
TV applications its track record is much better: this is
undoubtedly because the device is much harder pressed in
audio applications.

My sample worked well in the test receiver — again with
results indistinguishable from the original. The i.c. was not
affected by a prolonged period of use at a high volume level,
but I was — a 12Q resistor was soon substituted for the
speaker. Never mind the niceties of inductive loads and
X, =2nfL, aresistor is quiet.

As with the CDA panel, the price of the audio module is
below that of the original one from the setmaker, and I see
no reason why the Ledco module should not be fitted in
preference to an LP1162. I've got a_definite mean streak .
however, and where the germanium driver and output
transistors in an LP1162 have failed I'm not above drilling
them out of their heatsinks and fitting replacements, time
permitting.

The BF802

I had two samples of solid-state PL802s to try out, a
PL802S from LEDCo and a PL802/T from DR
Developments. They’ve inevitably been christened BF802
here — what else? The internal circuits are almost identical —
that of the PL802/T is shown in Fig, 2.

Probably the first question one would ask about these
devices concerns their vulnerability to damage from
flashovers. The answer to this lies on the c.r.t. base rather
than in the module however. Provided the spark gap and
series protection resistor are present and correct, these
devices are no more at risk than any other video transistor
feeding a c.r.t. electrode in any type of set.

Again a built-in oven is unfortunately necessary, to
double for the valve heater, but the heatsink provided for
the BF459 video output transistor used in these modules is
more than adequate. Regarding the performance, I cannot
fault this, though I must confess that I have only looked
subjectively at the excellent picture these modules provide
rather than carried out elaborate tests — as did a major
valve (and transistor!) manufacturer. The results of these
tests were published in that company’s “News” and were
distributed to the trade for its edification. They were to
the effect that the contrast performance of most PL802-type
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Fig. 1: Circuit diagram of the LEDCo solid-state CDA panel.

modules fell short of that of the genuine thermionic article.
Well, the proof of the pudding is in the eating. Most sets
which call for a PL802, especially Pye and GEC group
chassis, have no shortage of contrast: seldom does the
contrast control need to be fully up, whether the PL802 is a
valve or a solid-state module.

In view of this and the long-term reliability and low initial

3
10M {Anode)
2
{Control grid)
8 Tr2
(Heater) BF459
47
(Heater) W 22 (Cathode)
5. 1
0

Fig. 2: Circuit of the PL8O2/T.
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cost of the solid-state alternative, I'd not hesitate to come
down very strongly in favour of the solid-state module.
Ahem, what’s the word on a PL519/T lads — any chance?

Prices

The CDA module Model 705, audio module Model 702
and PL802S are available from LEDCo, 189a Livingstone
Road, Thornton Heath, Surrey, CR4 8JZ. At the time of
writing prices are £21, £6-75 and £2-40 respectively
including VAT and post/packing. Discounts are available
for orders of five or more. The PL802/T is available from
Lloyd Electronics, 63 North Parade, Grantham, Lincs at
£2.50 including VAT. Quantity discounts are available; add
20p for post/packing on orders under £10.H
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Renovating Korting Hybrid
Colour Receivers

Part 1

MANY of these excellent Austrian built sets are appearing at
trade disposal outlets. They are well made, reliable, and give
very good picture quality. The sets use valves in the
timebases and semiconductor devices elsewhere. There are
either two or three integrated circuits, depending on the type
of audio output stage fitted. A combined v.hf/uhf. tuner is
used, but the rest of the receiver is single standard.

The Kérting is of not unpleasing appearance, and the
same control layout is used in the 22in. and 26in. versions.
All the controls are on a panel below the speaker grille, and
consist of the seven-button tuner (the seventh button is for
tuning), a perspex tuning scale, four sliders for brightness,
contrast, saturation and tint, rotary volume and tone
controls and push on-off switch. Earlier models had a
switch to turn the colour off.

Layout

On removing the back cover, one is impressed by the
solid mechanical construction and good accessibility. The
chassis consists of four non-removable printed boards (see
Fig. 1) mounted in a swing-down metal frame, a la ITT
CVCS. The right-hand board contains the line timebase,
enclosed in a screening box. The board above the c.r.t. has
on it the heater thermistor, h.t. rectifier, and various large
wirewound resistors. The lower board contains the
smoothing electrolytics, the flyback blanking and raster

correction circuitry, and above these the field output.

transformer. On the c.r.t. base, as well as the usual things,
are the luminance output transistors. The largest board, on
the left, contains the field timebase, the Lt. supply, and six
plug-in modules for the signal handling stages. The print
side of the main boards is covered not only with component
references but also voltages, waveforms and even ripple
values for the various supply lines.

- Accessibility

After turning the two slotted pegs anticlockwise, the
chassis can be lowered to the 45° position; a slight lift and
it can be lowered further until horizontal. The chassis, tuner
and control panel can be removed from the cabinet in about
ten minutes without the use of any tools.

To remove the chassis, unplug the following connectors
first: blue/white lead from c.r.t. base; base itself; final anode
cap; two earth leads from c.r.t. shield, one from tuner; two
flat plugs below line can; scan coil plug on side of same; ten-
pin plug near PAL delay line; three-pin plug near PCL80S;
two-pin plug from contrast control to Y board (the module
at the top left of the chassis); brown speaker plug above
mains transformer; seven-pin plug on tuner; and finally the
two-pin mains plug near it. If the chassis is now raised until
vertical, it can be lifted clear. To remove the tuner, undo the
plastic nut above it, press the retaining spring to one side,
and slide the tuner unit out. Three more plastic nuts hold
the control panel in; the knobs can be left on if they are the
small type.
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All the modules can be plugged in on the reverse side of
the main board to facilitate servicing. The i.f. module has an
earth connection which has to be unsoldered before
removal: it’s midway between the two halves of the edge
connector. The audio, luminance and chroma amplifier
boards are held in by latches which must be turned through
90°. The decoder comes out when the top of the screen has
been taken off and the CDA panel is retained by a latch on
the chassis edge. All presets are accessible with the
modules in position.

The Tube

It’s quite likely that the set you obtain will need the
c.r.t. replacing, either because it has lost emission or has a
heater-cathode short. The latter is a very prevalent fault on
this chassis, due to the fact that the heater supply is earthed.
A last-ditch repair can sometimes be effected by raising the
heater supply to cathode potential as follows. The two tags
nearest to the chassis on the mains transformer are earthed.
Disconnect the earth from the one next to the edge. Remove
completely the brown lead from the c.r.t. base heater pin.
Route a new lead from this pin to the now vacant tag on the
transformer. Fit a resistor of about 1IMQ from one of the
heater pins to the cathode of the fauity gun. It’s worth while
carrying out this modification whether or not the tube is
faulty. Also take particular note of the setting up
procedures given later, as incorrect adjustment can
seriously shorten tube life.

Power Supply Circuits

Unlike some very sophisticated (and unreliable) power
supplies, that of the Korting is fairly simple (see Fig. 2). A
half-wave rectifier (GL601) feeds three h.t. lines. The Lt.
supply comes from a bridge rectifier (GL651) and is
stabilised by a series regulator circuit. The heater chain is
supplied from a tap on the mains transformer, through the
usual thermistor: this explains the very long warm-up time
on these sets, but pays dividends in valve life.

There are quite a few fuses on this chassis. Sil and Si7,
both 3:15A anti-surge types, mounted behind the mains
filter assembly, are in the live and neutral sides of the mains
supply respectively. If both fuses have blown, the filter

capacitor C689 (0-22uF) will be found short-circuit. This

component is mounted just in front of the fuses. If only one
fuse has blown, you will probably find that the h.t. rectifier,
on board “N” above the c.r.t., has gone short-circuit. After
replacing it with a BY127 and switching on, probably no
raster will appear. Before panic sets in, check R60S (180%)
which may be open-circuit.

Si4 (500mA A/S) and Si5 (1A A/S) are the heater and
285V h.t. line fuses respectively. Failure of Si4 is usually
due to a defective PY500 or spark gap (this is on the print
side of the PY500 base). If the h.t. fuse fails, the reason is
probably nothing more complicated than a faulty PL509,
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Fig. 2: Power supply circuitry used in Korting hybrid colour receivers. D501/R521 protect the audio output transistors against

positive-going spikes produced in the stage.

PY500, or tripler. This fuse feeds the line timebase only.
The other two h.t. lines, U4 and U5, are protected by the
fusible resistors R608 and R60S5.

There are three other fuses in the set. Si2, on board A, is
in the c.r.t. heater supply and rarely fails. The two fuses on
the bottom chassis rail are in the Lt. supply. Of these, Si3
(1-25A A/S) will blow if the Lt. bridge GL651 goes short-
circuit; this is approximately halfway up board G. When
replacing it, check that the large resistor on the CDA board
is not touching it, otherwise this will lead to its premature
failure. Si6 (630mA) comes after the rectifier, and will blow
if there is a short on the 24V rail. Before getting involved in
extensive fault tracing, remove the if. panel: the short will
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probably disappear. If it does, check C149 (2-2uF
tantalum) on the i.f. panel.

A high 24V rail with a hum bar is usually caused by a
leaky regulator transistor T651 (AD142), although either of
the other two transistors in the circuit, or the 12V zener
diode D651, could be responsible. If the 24V rail is low,
again any of the semiconductor devices in the circuit could
be at fault. A look at Fig. 2 will show that there’s a network
R657-D501-R521 connected across the 24V regulator
circuit. The purpose of this is to clip any spikes produced in
the audio output stage. If there’s no output from T651, e.g.
if it or Si6 has gone oven-circuit, the network will try to
supply the 24V rail, albeit not very successfully. R657 will
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auxiliary control system:

overheat, and the colour will vary with the sound. It must
be noted that on some chassis R657 is connected after the
fuse, not as shown. In this case R657 will not overheat
when Si6 blows.

The smoothing electrolytics can be forgotten as they
rarely fail, probably because there are so many of them! A
word of warning though. The A board forms an excellent
trap for dropped screws etc., and these can cause some
elusive h.t. shorts.

Line Timebase

The line timebase is entirely on board H, and is
conventional except for a few unusual features. The
feedback to the flywheel sync circuit is taken from the
screen grid of the oscillator rather than from the output
stage. The line sync is thus independent of changes in beam
current, giving a very steady picture. There’s also an
auxiliary e.h.t. stabilizing circuit that responds to rapid
changes in beam current, e.g. captions. These two extra
details give a noticeable improvement in picture quality.

The VDR in the width control circuit (R440, see Fig. 3)
is fed with positive line pulses via C425, and rectifies them
to give a negative bias voltage for the grid of the PL509.
Instead of the other end of the VDR being earthed however,
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it's fed with negative pulses from the line output
transformer. This gives a much better control action.

The fast-acting auxiliary circuit works as follows. The
negative pulses applied to the VDR vary in amplitude with
the loading on the output stage: they are rectified by D403
to give a negative charge on C424 which is proportional to
beam current. This is fed directly to the grid of the PL509
through C423, acting almost instantly. The main control
cannot act quickly because it’s connected to the long time-
constant of the grid leak.

A glance at the circuit diagram will show that most of the
high-value resistors in both timebases are series pairs for
greater reliability.

Faults in the line timebase are usually nothing more than
valve or tripler failure. The tripler develops a pinhole near
one of the fixing bolts, and can sometimes be repaired by
drilling out the hole to about }in. depth, filling with epoxy
resin and covering with a plastic patch. If the tripler has
gone short-circuit then the 47kQ resistor inside the final
anode cap will smoke. After replacing, test with only one
gun switched on, in case excessive brightness was the
original cause of the failure. If so, common reasons are the
luminance output transistor T151 or R163 (47%), both on
the c.r.t. base (see Fig. 4). If the set was turned off soon
enough, the tripler may have been saved, but renew the
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47kQ resistor in the connector. C436 (2-5nF) in the focus
circuit can also destroy triplers, but is usually visibly burnt.

Poor focus can be due to the control itself, the two high-
value resistors R437 (33MQ) and R438 (47TMQ), the spark
gap on the c.r.t. base or the c.r.t. itself. When replacing the
focus control, make sure that the nut and washer make
good contact.

Lack of width and e.h.t. can be due to R445, R446, or
R447 being high, whereas excessive e.h.t. can be due to
R419, R420 or the control itself (R444).

The boost capacitor C430 sometimes fails quite
spectacularly, and the replacement must be of the correct
type. Failure of the line output transformer is not very
common; on some replacement types it will be necessary to
connect the leads from point G to point F, as there is no G
pin. A dry-joint in the h.t. feed from the power supply panel
N to the line output stage is another possible cause of no
e.h.t. A defective C419 can shorten the life of the PL509.

Failure of the line oscillator can be due to either R413 or
R416 being open-circuit, but this stage is quite reliable. A
hum bar on the line only will be seen if C417 (25uF) is
open-circuit.

Access to the line oscillator and focus circuits is by
swinging the tripler out of the way after depressing the
spring. The shift controls occasionally lose their wipers, and
can be repaired with a modicum of care. When refitting, be
sure to replace the asbestos pad between the control and the
printed board.

Field Timebase

The field timebase could not be simpler! The PCL80S
triode functions as a blocking oscillator and drives the
pentode output stage (see Fig. 5). There is a trap for the
unwary, though. C.R.T. protection is provided by supplying
the brightness control from the field output stage, so that
field failure will result in no raster. Changing the valve will
usually put matters to right.

The bias components rarely give trouble, and failure of
the height and linearity presets is almost unknown, these
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Fig. 4: The two-stage luminance output circuit, which is
mounted on the c.r.t. base panel, and the beam limiter circuit. In
some sets the drive control network R165/6/8/9 is omitted. An
AA117 protection diode is connected between the base and
emitter of T150 on some sets (cathode to base). The following
alterations may be found in the beam limiter circuit: C206
220uF and R217 (100Q) added between the collector of T204
andthe junction of R218/C206.

being high-quality components with carbon wipers.
Something which does give trouble however is the group of
four 47kQ resistors just above the presets (R333, R334,
R327 and R328). For some obscure reason, R333 is a }W
component, and causes field jitter — as can any of the other
three. R333 and R334 can go open-circuit giving severe
non-linearity. R314 and R315, both 330k, can go high in
value, giving lack of height.

The pulses at the anode of the output pentode are
partially rectiied by VDR R345 to provide a positive
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supply for the brightness control. The VDR also damps the
spikes across the field output transformer’s primary
winding, as is usual in many chassis. Because the brightness
control varies the clamping level on the CDA board, a
negative supply is necessary at the other end. This is
obtained by using D301 to rectify line pulses. The
component that fails regularly in this part of the set is the
preset brightness control R361 (IMQ). Don’t be tempted to
turn it to one end if it has gone open-circuit, as this can lead
to tripler failure and a short-lived c.r.t. The correct setting
for this control is given later. R355 (4702) in the negative
pulse feed sometimes goes open-circuit, giving excessive
brightness of course.

Tuner Unit

The tuner is similar to that fitted to early Decca colour
sets. It can be switched to Band I or Band III operation by
rotating the push button in question while in the “out”
position. A key is printed at the bottom of the tuning scale.
Don’t try to turn the buttons when they are in. The bottom
button operates the fine tuning mechanism, and can be
pulled out to turn if so desired.

The tuner contains three transistors — only the tuned
circuits are band switched. TS (AF106) forms an if.
preamplifier: this, together with the high-gain if. strip,
means that an attenuator is often required with these sets.

The most frequent tuner fault is failure of the r.f.

amplifier transistor T3 (AF239). When replacing it, extra
care is required to avoid either breaking the 160pF disc
ceramic on its base lead or unsoldering the stator of the
tuning gang by applying too much heat to the collector lead.
You are in trouble then! Low gain and a low supply rail can
be due to the 820pF capacitor at the base of TS being leaky,
or to one of the feedthrough ceramics having a splash of
solder across its dielectric — remove with a small file.

Tuning Mechanism

Poor resetting accuracy occurs if the levers on the ends
of the gang shaft are loose, or if the shaft has any endshake.
Tighten the bearing screw only as much as is necessary, as
excessive tightening will put the tuner out of alignment. Seal
the screw with paint.

The push-button mechanism is very robust and trouble
free, and the buttons themselves do not seem to break very
often. If one needs renewing however, the method of
removal is given as it is not very obvious. Behind the button
there’s a circlip: when this is removed, the rear part of the
button can be pressed back on the shaft, exposing the front
part. Ease the claws of the front piece out of the groove in
the shaft, remove it, and the rest of the button will slide off.
The fine tuner knob is held on by a wire spring. It will also
be noticed that the bracket that holds the tuner has
numerous adjustments for position, to enable the. push
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buttons to be centred in their holes.

November 1976

December 1976
March 1977
May 1977

May 1977

June 1977

June 1977
July/Aug 1977
August 1977
September 1977
September 1977
October 1977
Feb/March 1978
April/May 1978
May/June 1978
Aug/Sept 1978
October 1978
January 1979
February 1979
March 1979

All boards are epoxy glassfibre
and are supplied ready drilled and
roller-tinned.

Any correspondence concerning
this service must be addressed to
READERS’ PCB SERVICES
LTD, and not to the Editorial
offices.

Issue

_ READERS PCB SERVICE

[~ To:~ Readers” PCB Services Ltd. (TV), Fleet House, Welbeck St,, |
Whitwell, Worksop, Notts.
Please supply p.c.b.(s) as indicated below:
Project

Ref. no.
Ultrasonic Remote Control D007/D008 £2.95 per set

D009 £1.28
1C Sound Circuits for the Constructor D017 £1.28
Teletext Decoder Power Supply D022 £2.98
Teletext Decoder Input Logic D011 £9.80
Single-chip SPG D030 £3.00
Wideband Signal Injector D031 £0.65
Teletext Decoder Memory D012 £7.90
Teletext Decoder D013 £8.00
Logic State Checker D038 £1.50
Teletext Decoder Switch Board D021 £1.28
Teletext Decoder Mother Board D027 £4.00
Teletext Decoder IF Board D041 £6.00
On-Screen Clock DO4S £6.50
CRT Rejuvenator D046 £2.50
Test-Pattern Generator D048 £8.50
Diagnostic Pattern Generator DOS1 £8.00
Colour Receiver PSU Board DOS2 £3.50
Colour Receiver Signals Board DOs3 £10.00
Commander-8 Remote Control System DO0s4/s £5.00 per set
Colour Receiver Timebase Board D049 £16.00

Ref. Price

NAME

Prices include VAT and post and packing. Remittance with order please.

ADDRESS

=&
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Colour Receiver Project

Part9

This month we are dealing with switching the receiver on
and carrying out all the adjustments. We strongly advise
that you adhere to all the precautions described — failure at
this stage will be very disappointing, and possibly expen-
sive! We will assume you have thoroughly checked the
board assemblies and all wiring. If there is any doubt
whatever, check again.

Switching on

Before switching the set on, the following safety
procedure is necessary. Power supply unit: remove all
plugged connectors except A (from the mains transformer).
Switch on and check voltages on the following connector
pins: '

F3 +5V These voltages
F2 +18V were taken on

D3 +24V a prototype set
D2 +220V using an Avo 8

Check the total (series) resistance of the degaussing coils;
this should be about 25Q. If everything is correct, replace
the connector plugs. :

Timebase board

First of all, using the resistance range of your multimeter,
check for any obvious shorts at connector terminals D4,
D3, across SCR3 and SCR4, across C42 (give it a little
time to charge up), and D3. Then if all is well, using wire
links short the anode-cathode pins of SCR2 and the anode-
cathode of SCR4. The function of the first step is to com-
pletely bypass the regulator circuit, therefore clamping the
horizontal deflection circuitry to the h.t. rail. This results in
reduced current demand and avoids the risk of failure due
to faults in the regulator circuit.

The second step prevents operation of the line scan cir-
cuitry but allows the flyback thyristor SCR3 to function.
This enables us to set up the correct gate conditions for
SCR4. If SCR4 was allowed to operate normally on first
switch on, in all probability the circuit would miscommutate
due to a wrong waveform at the gate of SCR4, since L1
was probably correctly adjusted. You would then get a very
loud whistle for a few seconds followed by silence as SCR4
shorted due to overloading. This would also strain several
other components, including the line output transformer,
and these might fail.

The next thing to check is whether we have line drive
pulses out of IC1 pin 2. Disconnect the lead to terminal 4
on connector D to interrupt the h.t. supply. Set all controls
to their midpoint except the volume control, which should
be set to its minimum position. Switch on, and check for
+12V across D3. Transfer meter probe to the hot end of
R13 (that is, pin 2 of IC1) for a reading of about +4V.
Reconnect the h.t. supply. A Variac may be used in the
mains supply when switching on — we’ve found this isn’t
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absolutely necessary, but if you have one handy, use it.
Now, keeping fingers crossed, switch on!

A faint whistling noise emanating from T1 means you
are in business. The voltage on the gate of SCR4 is
negative, so arrange the meter probes accordingly. Adjust
the core of L1 until the most negative voltage is reached (i.e.
the maximum reading on the meter). This is quite a critical
adjustment if miscommutation on full switch on is to be
avoided. Switch off, remove shorting link on SCR4, connect
scope probe to the anode of SCR4 and switch on again. A
positive going flyback pulse of around 600V peak to peak
should be obtained. If all is well, switch off, remove shorting
link on SCR2, and turn your attention to the signal board.

Signals board

Switch on: advance the brightness control until some
kind of display is achieved. If you can’t get a display, ad-
vance the black level controls VR8, VR9 and VR10 until
you can, Now tune in to a station. Adjust the a.g.c. control
VR1 until the picture is noisy but not lost, then adjust the
core of the if. coil on the top of the tuner for best picture —
the usual position for this core is right into the coil. Now
adjust the a.g.c. control until the noise just disappears from
the picture, then advance one quarter of a turn more.

The sound tank coil is adjusted for best sound (don’t
forget to advance the volume control first). This is a
somewhat critical adjustment for optimum performance.

Black level and grey scale

Set the brightness and background (VR9 on the timebase
board) controls to their midpoint positions. Turn the black
level controls to maximum, which corresponds to maximum
voltage on the tube cathodes, then the contrast control to
minimum. Turn the gain pots VRS, VR6 and VR7 on the
signal board to maximum, and the colour control to
minimum.

Set the black level controls to midpoint and advance the
background control until one gun just lights the screen.
Now adjust the other two guns until they too just light the
screen. This is a delicate operation, so take your time — it
has to be right! When you are satisfied, inject a grey scale
signal to the set and turn up the contrast control until you
get a good picture.

Adjust field and line hold controls for a steady picture. If
one colour dominates in the highlights of the pattern turn
down the corresponding gain control. If another colour then
dominates, turn down its corresponding gain control. At
least one gain control must be at its maximum.

You should now have a good mono picture. You can
make slight final adjustments to the black level controls to
compensate for any lowlight colouring, but take care not to
overdo it or you’ll have to repeat the whole procedure from
scratch!
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Colour decoder

Display colour bars from a generator or use a broadcast
testcard. Turn colour control to practically maximum. Then
solder the two shorting links on the signal board: the one
shorting pin 19 of IC3 to ground overrides the colour killer,
while the other connecting pin 23 to pin 6 disables the phase
locked loop.

Adjust C37 slowly until correct colours are seen “pass-
ing through”. Switch off and remove both shorting links.
Switch on again, and you should now have a colour picture,
probably suffering from Hanover bars. Display a colour
bar signal, and adjust VR4 for minimum Hanover bars. If
necessary adjust at this point either or both of the coils in-
corporated in the chroma delay line, but in most cases you
won’t need to.

Raster correction

Display testcard F, and centre the display in both
vertical and horizontal directions using VR7 and VR2
respectively. Now adjust width to give nominal overscan,
using VR6, followed by height (VR4) and vertical linearity
(VRS5). Use magnet on L4 nearest to the p.c.b. to adjust for
optimum horizontal linearity.

N-S correction is obtained by alternately adjusting VRS
and L3 (for optimum amplitude and phase), which are
somewhat interactive.

A satisfactory way of setting the horizontal hold control
is to find the position giving the most instantaneous lock
when changing channels. Adjust the vertical hold control
for a locked picture with minimum jitter.

Waveforms and faultfinding

The waveforms shown here were taken from a prototype
receiver and should prove wuseful when fault-
finding. With the precautions outlined earlier, failures and
faults should not lead to catastrophe. When we made
several prototype boards, numerous mistakes slipped
through our checking net but none led to real “nasties”. We
had various component failures; these were due to our mis-
takes in the experimental stages rather than to defects in the
overall design. There was one exception however: the tan-
talum bead capacitors. We’ve had several go either short
circuit or very leaky and they’ve all been cases of decoupl-
ing capacitors on the signal board, so please note the
following trouble spots: C4, C5, C6 and C12.

Most parts of the circuit are self-current-limiting, and in
cases where the circuit “Block” simply does not function, a
check on its supply rail will usually be rewarding.

Note that a Manor Supplies colour-bar generator,
switched to give a colour-bar output, was used when the
following waveforms were being taken. All receiver controls
were set for normal operation.

Matters Arising

For correct contrast control range, make R 10 3909 and
R51 68092.

Manor Supplies have a 1.8k fusible resistor which is
suitable for use in position R19.

The alternative Thorn c.r.t. base type 90M4 458 001N
can be used.

C25 is a polyester (not electrolytic) capacitor.

For optimum performance, the use of a separate earth
wire from the power supply board earth to the centre of the
edge earth plane of the signals board, adjacent to connector
C, is recommended. '

Junction of R10 and D1 —
Timebase board 10uS
200mV/division

Junction of R13 and C15 —
Timebase board 10uS
200mV/division

N

Junction of R43 and C25 —
Timebase board 10mS
50mvV/division
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Junction of R3 and C11 —
Timebase board 10mS
20mV/division

Gate of SCR3 — Timebase
board 10uS 200mV/division

Anode of SCR3 — Timebase
board 10uS 20V/division

Junction of R15 and R18 —~
Timebase board TmS
100mV/division

Junction of C24 and C25 —
Timebase board 5mS

500mV/division

Anode of SCR4 — Timebase
board 10uS 20V/division
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Terminal 2 of T3 — Timebase
board 10uS 10V/division

Terminal 1 of T2 — Timebase
board 10uS 2V/division

Terminal 10 of T3 -
Timebase board 10uS
10V/division

Junction of D10 and R51 —
Timebase board 10u$S
1V/division

Terminal 13 of T3 -
Timebase board 10uS
2V/division

—

Gate of SCR4 - Timebase
board 10uS 1V/division

Junction of D5 and R40 -
Timebase board T0uS
50mV/division

Terminal 4 on connector B —
Signals board 10uS
200mV/division

Pin 17 of vision detector
module— Signals board 10uS
20mV/division

Terminal T on connector C —

Signals board 10uS
20V/division
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Pin 15 of vision detector
module— Signals board 10uS
20mV/division

Terminal 3 on connector C —
Signals board 10uS
20V/division

Terminal 12 of T3 —
Timebase board 10uS
2V/division

R

Terminal 3 on connector £ —
Timebase board 10uS
1V/division

—

— —

Junction of D4 and C18 —
Timebase board 10uS
1V/division

Terminal 3 on connector B —
Signals board 10uS
50mV/division

Terminal 2 on connector C —
Signals board 10uS
20V/division

Wiper of VR4 — Signals
board 10uS 5mV/division
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TV Servicing:
Beginners Start Here . ..

Part 21

Can the operation of the line output stage be described in
simple terms so that the basic idea can be easily grasped
without getting too involved in the intricacies?

We can have a go, but you’ll have to come to grips with
the awkward bits sooner or later! Let’s start by considering
a simple electrical switch — since the active device, be it a
valve, a transistor or a thyristor, that controls the line
output stage acts simply as a switch. What does a switch
do? When it is made, i.e. the contacts are joined, the circuit
it controls is completed and current will flow — provided
there is a voltage difference across the load to induce the
flow of current — see Fig. 1(a). In this simple example the
nature of the load does not matter: it could be an element
which requires heating by the passage of a lot of current, or
at the other extreme a neon indicator which requires very
little current to operate it.

If the voltage is the same in both cases, what determines
the current — large in one case, very small in the other?

The current flowing depends on the resistance (or
impedance, when we are talking about an a.c. circuit) of the
load — low in the case of the element, high in the case of a
neon.

Whatever current is flowing, it must pass through the
switch and of course the power source (e.g. the mains supp-
ly or a battery) as well as the load. Both the switch and the
power supply source have some resistance (or impedance),
which can be largely ignored in the case of a switch provid-
ed that it is in good condition and designed to carry the
current required.

We have said that a neon has a high resistance, but this is
not strictly true. When its striking voltage is applied to it
and it comes into operation, it has a low resistance — a
property which is employed in some circuits to bring them
into operation when a critical voltage is reached. We were
referring to a neon indicator however, which always has a
high-value resistor included in series with it. In this example
the resistance of the switch contacts is of little importance,
since the current flowing is small and thus the voltage
developed across the switch contacts will be negligible.

When a larger current is flowing in the circuit, the
resistance of the switch becomes very important, since the
voltage developed across the switch is greater when the load
resistance (impedance) is low.

Why are we so concerned about a switch controlling an
electrical circuit? Because, as we’ve already mentioned, the
line output valve/transistor/thyristor performs exactly this
function. We could represent the line output stage in its
most basic form as shown in Fig. 1(b), where the switch
(valve/etc.) simply connects and disconnects the line scan
coils and the power supply.

If the load was purely resistive, x amount of current
would flow immediately the switch is closed. Since the load
consists of a winding however, the current flowing will be
opposed by the magnetic fleld which builds up around the
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coils — particularly when they are wound on a material
which concentrates the fleld, dramatically increasing its
effect.

In this case then although the whole voltage is available
across the coil as soon as the switch is closed the resultant
current flowing is impeded by the increasing magnetic field
Thus when the switch is made, or turned on, the current
flowing through the inductive load (the coils) builds up in a
fairly linear manner. If we make the connections to our
deflection coils correctly, the effect is to deflect the
previously undeflected spot at the centre of the screen
across to the right hand side (if we make the connections
incorrectly, i.e. the wrong way round, the spot will be
deflected to the left instead).

We've got to do rather more than this of course. The
arrangement shown in Fig. 1(c) comes closer to the basic
ingredients required to form a line output stage. A capacitor
C is added to tune the load, and a diode is added (note its
polarity) in parallel with the switch. All right then, we close
the switch and a magnetic field is produced in the neck of
the tube as the current flowing through the coils builds up.
This deflects the spot to the right-hand side of the screen.
Note that the diode is reverse biased so far, and has thus
taken no part in the action. Note also that closing the switch
has deflected the spot from the centre to the right-hand edge
of the screen: this implies that the line output device
(valve/etc.) is switched on towards the middle of the
deflection of the spot from the left-hand side to the right-
hand side of the screen. What next? Well, we’ve obviously
got to get the spot from the right-hand side of the screen to
the left-hand side — and quickly, since the picture
information can be presented on the screen correctly only
when the spot is travelling from the left-hand side of the
screen to the right-hand side. A

The only course open to us at this point, i.e. having
closed the switch and deflected the spot to the right-hand
side of the screen, is to open the switch again. This is
precisely what we do. Now in the same way that there’s a
delay in the build up of current when we close the switch, so
also there’s a delay in the cessation of current flow when we
open the switch. By adding the capacitor C we can make
use of this fact. On opening the switch the voltage at point
A swings positively, giving us the famed flyback pulse, and
the value of the tuning capacitor C is carefully selected so
that at the end of the flyback pulse the spot has been shifted
rapidly back to the centre of the screen and then on to the
left-hand side (in valve timebases there is no separate
capacitor, the capacitance within the line output
transformer being used instead, but the principle remains
the same).

At this point diode D, which has done nothing so far,
comes into operation. Left to itself, the resonant circuit
formed by the capacitance and inductance (windings)
present would next produce a negative-going pulse at point
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A. As soon as the voltage at point A tries to swing
negatively however diode D conducts, connecting point A
~ to chassis. The result of this action is a controlled decrease
in the current flowing through the coils, so that the spot
moves slowly (relatively) back towards the centre of the
screen. When the current falls to zero, we close the switch
once more and the whole cycle of events is repeated.
For reasons that should be obvious, diode D is called an

efficiency diode. In large-screen transistor receivers the line .

output transistor generally conducts in the reverse direction
during the initial part of the scan so that it provides the
efficiency diode action itself (i.e. its collector-base junction
acts as the efficiency diode). Valve circuits are arranged
somewhat differently, as we’ll see when we come to them.

The arrangement shown in Fig. 1(c) is purely theoretical
of course. That shown in Fig. 1(d) brings us to the basics of
a practical transistor design. The first thing to note is the
addition of a transformer — the line output transformer.
Strictly speaking, this isn’t necessary. But as we’ve seen in
previous parts, the line output stage provides a number of
additional services, in particular the generation of the e.h.t.
voltage required by the final anode of the c.r.t., and for these
purposes a transformer is essential. An overwinding on it
feeds the e.h.t. rectifier, while other windings provide
auxilliary services (pulses for this that and the other). C1 is
the tuning capacitor, while C2 couples the line scan coils to
the output stage, providing a d.c. block (if it goes short-
circuit, the fuse blows). Since the transistor is switched on
for the latter part of the scan, and also provides the
efficiency diode action during the first part of the scan, C2 is
essential to couple energy into the scan coils which would
otherwise be shorted throughout the scan. By selecting its
value carefully, it also serves another purpose: tuning the
coils to provide scan correction (necessary to compensate
for the fact that the tube face is relatively flat instead of
being spherical with respect to the point of beam defiection).
The tuning capacitor C1 tunes the total inductance present,
i.e. the transformer plus the scan coils and any other
windings present (in practice there may be a linearity coil
etc.): its tuning action operates during the flyback period
only of course, when the transistor is cut off.

Valve line timebases do have a separate tuning capacitor,
but not to tune the flyback. Instead, it tunes a harmonic of
the flyback in order to get the required flyback pulse shape.
We mention this becase, as we shall see, it can be
responsible for failure of the line output stage.

Valve Line Output Stages
What differences are to be found in valve line output stages?
There’s a lot of variation in the design of valve line output
stages, some examples of which have been shown in
previous instalments. The simplified circuit shown in Fig. 2
will serve to bring out the important features however. Note
first that the efficiency diode V1 is connected in series with
the line output valve V2 between the h.t. line and chassis.
This means that it’s conductive throughout the forward
(left-to-right) scan period, being cut off only during the
flyback period — when the positive-going flyback pulse is
present at its cathode. During the initial part of the scan,
when V1 is conducting and V2 is cut off, the current drawn
by V1 charges the boost capacitor C1 so that its lower plate
(in our drawing) will be at something like 900-1,000V above
chassis potential. This is called the-boost voltage and is used
for various purposes, e.g. to supply the c.r.t.’s first anode
and the field charging circuit. C3 provides the harmonic
tuning previously mentioned. Connected in this way, V1 is
generally referred to as the boost diode.
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Fig. 1: Analogy between a simple switch circuit and a line out-
put stage. (a) Switch controlling the flow of current through
an electrical load as a result of the application of the supply
voltage when the switch is closed. (b) The line scan coils are
energised by the receiver’s power supply when the switch in
series with them is closed. {c) Addition of a capacitor to tune
the scan coils and a diode to remove the negative-going
overswing at point A. (d) Basic elements of a practical tran-
sistor line output stage. The line output transformer enables
the stage to provide additional services. C1 tunes the flyback,
with C2 providing a.c. coupling to the scan coils. Note that a
transistor line output stage must be fed from a regulated
supply. -

The main differences found in valve line output stages
concern the way in which the line output transformer’s
windings are arranged and the position of the boost
capacitor in the circuit. These are both important from the
servicing point of view, since they affect the fault conditions
that will be found. In many circuits for example one side of
the boost capacitor is returned to chassis instead of to the
h.t. line. If the capacitor goes short-circuit, the boost diode
will be connected between the h.t. line and chassis and may
be damaged, as we shall see. :

It’s worth noting that many transistor portables have
both a series and a shunt efficiency diode. The series, or
boost, diode provides a boost voltage of typically 24V.

What about width/e.h.t. stabilisation?

We can use feedback to stabilise the operation of a valve
line output stage. This is simply done by rectifying the
fiyback pulse in such a way that a negative voltage
proportional to the e.h.t. is produced. This negative voltage
is used to bias the control grid of the line output vaive, In
Fig. 2 the flyback pulse is fed back to the VDR, which
provides the rectifying action, via C4: the negative bias is
developed on the left-hand plate of C4. To set the circuit up,
a width/set e.h.t./set boost or whatever it may be called
control is added. This is usually connected in a high-
resistance network between the boost line and chassis, a
positive potential being taken from its slider to the line
output valve’s control grid circuit. The control may however
be found connected between the VDR and chassis, with its
slider taken to one end of the track. This can affect width
faults, so is worth noting.

This stabilisation technique cannot be used with
transistors, which are far more efficient when considered as
switches. Instead, transistor line output stages are fed from
a stabilised power supply.
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Basic Fault Conditions

Right, now we've got the basic ideas straight, what goes
wrong and how do we find the item responsible?

It will be appreciated that much energy is generated and
used in the line output stage, so it’s not surprising that a
goodly proportion of TV receiver faults occur in this part of
the receiver. We have here in fact a happy hunting ground
for casualties to be sought and found . . .

What to look for depends on the symptoms present. Say
for example that the h.t. supply fuse has blown, or that a
fusible resistor in the h.t. supply to the line output stage has
melted its solder and sprung open. This means that the line
output stage was drawing too much current, due either to a
short-circuit somewhere or because the line output stage is
operating under stress.

Let’s assume that the receiver concerned has a valve line
output stage. Maybe a monochrome-set like the 1500
chassis we’ve referred to so often in these articles, or
perhaps a hybrid colour set such as one of the Decca, GEC,
ITT or Pye ones.

Before any move is made to connect the mains supply or
replace the fuse or resolder the fusible resistor, some “cold
tests” should be made. Valved sets are very convenient in
this respect. Remember that the supply to the line output
valve comes via the boost diode, which like the line output
valve has a top cap. In the case of a monochrome set the
boost diode will probably be a PY800, PY801 or PY88: in
the case of a colour set it will be a PYS500. In all cases the
top cap is the cathode connection. This goes directly to the
transformer (maybe via a small coil), and the valve should
be the only d.c. path from this point to the h.t. line (when it’s
heated and working that is). In addition, the only d.c. path
from this point to chassis should be via the high-value
resistors in the width circuit etc. So we have here a very
convenient test point to check for shorts. ’

Switch the multimeter to Ohms, and connect one lead to
chassis and the other to the efficiency diode’s top cap (or the
line output valve’s top cap since its anode is only a few turns
away through the line output transformer’s primary
winding). A reading of not less than something like 200k€2
should be read, often much higher than this (it all depends
on how many resistive paths there are to chassis). If a low
reading is recorded, there’s a fault present.

Remove the efficiency diode’s top cap connector and see
whether the short or partial short is still present at the cap
or the clip. If the short is present at the top cap but not the
clip, the valve itself must be faulty — with a heater-cathode
short. This is not all that common, and usually the short will
be present at the clip instead. In this case we’ve proved that
the valve is in order and must look further.

Take a closer look at the meter reading to see what the
leakage really is. If it’s a dead short, the chances are that a
capacitor is responsible, and this may or may not be easy to
find. There are two main suspects. The boost capacitor
(value normally between 0- 1uF and 0-47uF, with a voltage
rating of 1kV), or a pulse capacitor used to provide
harmonic tuning (value between 140pF-220pF, rated at
8kV).

Here it’s useful to know whether the boost capacitor is
connected to the h.t. line or to chassis. If it’s shorted and is
returned to the h.t. line, the meter reading will be the same
as when the meter is connected to that line, i.e. there’ll be a
low reading initially, recovering as the main smoothing
capacitors charge and ending up with a fairly high reading
of well over 1kQ. In many colour sets, and some
monochrome ones, the boost capacitor is returned to
chassis. On Pye group hybrid colour sets for example the
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capacitor is mounted on the transformer. It’s large and fat
and can hardly be missed. On the ITT CVCS and
subsequent chassis a similar 0-47uF capacitor resides
virtually under the line output transformer, whilst on the
GEC and Decca models of the same vintage the capacitor is
some distance from it. The point however is that when
investigating an open fuse/fusible resistor in the h.t. feed the
boost capacitor is suspect only when it’s returned to chassis.
If it’s shorted but is returned to the h.t. line, the operation of
the line output stage will be seriously impaired but the fuse
won’t blow. In any event it’s no difficult task to unhook one
end of the capacitor and apply the meter to it to check
whether it’s short-circuit or not.

The pulse capacitor is the second main suspect. This too
may be mounted on or very near the transformer, and may
present a decidedly charred appearance to leave little doubt
as to its guilt. This is quite common on the 1500 chassis for
example, where it’s on the transformer, one side to the
PY800 tap and the other to the chassis tag. The ceramic
tubular type is far more likely to go short-circuit, and
should be replaced by the round disc type which is better
able to stand up to pulse conditions.

Are these pulse capacitors always found on the line output
transformer?

Generally yes, but not always. The ITT VC200
monochrome chassis for example has three tubular ceramic
ones mounted on the panel between the valves and the
transformer. Two (in parallel) are for tuning, the other one
being the width stabilisation feedback capacitor. All are
270pF, 8kV. It’s extremely common to find one of these
capacitors cooked up, thereby taking the cathode of the
PY88 valve to chassis and explaining the demise of the 1A
mains supply fuse or possibly the failure of one or more of
the wirewound feed resistors, which may have found the
going too hot before the fuse could fail.

So the supply resistors could fail before the fuse?

That’s right. It’s not uncommon to find the fuse intact
and the valve heaters glowing but no h.t. supply to pin 9 of
the PY88 if R106 has failed, or no h.t. anywhere in the set if
the surge limiter R108 has given up.

In any case, two checks should always be made with the
receiver switched off before any wirewound resistors which
have failed are replaced — with the ohmmeter connected
from the h.t. line to chassis (positive prod to chassis so as
not to read through the h.t. rectifier diode), and from the top
cap of the PY88 to chassis. This applies to all sets of course.

Is this a conclusive test?

No. A pulse capacitor can have a high-resistance leak
when the set is off, but can break down completely when the
high pulse voltage is applied to it. Generally however such a
capacitor will show signs of this type of hanky panky by
being blackened. When the h.t. has been restored and the
line output section warms up, there will be distress signals
from the capacitor to establish the cause of the trouble
beyond doubt. In most cases however the capacitor will
read a short on a cold test.

Until the reason for a low reading from the top cap of the
efficiency diode to chassis has been established, it’s unwise
to proceed further.

Apart from failure of the fuse or possibly one of the
wirewound resistors, what other casualties can result from
such a short?

The efficiency diode itself, having had to pass such an
excessive current, could well have suffered damage which
may be immediately evident or may show up later.
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What sort of damage, and what is the effect?

Parts of the cathode’s emitting surface may have been
lost. This could result in a very slow warm up time and/or
lack of width. More seriously, the insulation between the
cathode and the heater may have been imparied. The usual
effect of this is the destruction of the valve’s heater.

If the efficiency diode is the first valve in the series heater
chain, one simply has to confirm the open-circuit and
replace the valve. Unfortunately however the efficiency
diode may be the second valve in the heater chain, the line
output valve’s heater being first. In this case the probable
result will be the loss of two valves instead of one.

There’s more to this than meets the eye, so pay attention.
If the line output valve is the first valve in the series chain
and is found to have an open-circuit heater, don’t
immediately fit a new one. First check the condition of the

«second valve in the chain, which will be the efficiency diode.
Failure to observe this precaution could result in the loss of
a new line output valve as well, and these items are not
cheap.

Homework to consist of looking up the price of
PL509/PL519 and PY500A valves, and calculating the cost
of the repair when the initial fault was a shorted 180pF 8kV
pulse capacitor costing a few pence, the PY500 suffered a
heater-cathode short as a result and, being the second valve
in the heater chain, blew the PL509 as well, leaving this
open-circuit heater as the first and most obvious cause of
the set not working — apart perhaps from a blown fuse. We
know you’re not that stupid, and that you would not just fit
a new PL509 and leave it at that. You would of course
check the PY500. And you would not replace these two
valves before checking for a possible initial cause. Would
you? You may say that you are not tackling colour sets yet.
For PL509 read PL504 and for PY500 read PY88 or
PY801 (say), and the lesson is the same for monochrome.

O.K., we'll be careful. But we did start off by considering
the switching action of the line output device, be it a valve or
a transistor. From a practical servicing point of view, what
is the difference and what is the result of that difference?

The most important difference from our point of view is
that a line output transistor passes no current until it is
switched on by the drive circuit which precedes it. If the line
oscillator is not working, the line driver cannot turn on the
output transistor, whose base and emitter will be at the
same potential — refer back to Fig. 1(d). With no current
passing, the line output transistor will be inactive and cold.

This is precisely the reverse of what happens in a valve
circuit. A line output valve is biased only when being driven
by the preceding stage. So if the line oscillator is not
working, the line output valve will pass excessive current
and will become obviously overheated. This current must
also flow through the efficiency diode (except that which
flows in the screen grid circuit), so the efficiency diode will
also overheat. This state of affairs can be damaging, and
provision is usually made to call a halt to it. .

We’ve just said that the valve’s screen grid also collects a
share of the excess current. There’s always a screen grid
feed resistor (value roughly between 1-7kQ and 2-5k<,
typically a 2-2kQ, 5W wirewound type). If this resistor is
provided with a soldered spring clip, the overheating of the
resistor will melt the solder and result in the “switch” flying
open. This leaves the screen grid without voltage, turning off
the valve. The current can be restored only by resoldering
the clip.

Having said that this condition can be caused by lack of
drive from the line oscillator, we must hastily add that in a
goodly number of cases the line output valve itself is the
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Fig. 2: Basic elements of a valve line output stage. In this case
the efficiency diode is connected in series with the switching
device fthe line output valve V2). It produces a boosted h.t.
supply across the boost capacitor C1, which in some designs
is connected to chassis instead of to the main h.t. line. Con-
siderable variations are found in practical line output
transformer designs. The width and e.h.t. are stabilised by the
feedback network, the VDR rectifying the pulses fed back via
C4 to produce on the left-hand plate of C4 a negative bias
voltage proportional to the pulse amplitude and thus the e.h.t.

cause of the trouble (particularly the PL504) and must be
the first suspect.

While the line oscillator provides the drive to the line
output valve, the line output valve’s bias is self-generated.
This occurs because current flows in the control grid circuit
when the valve is switched on hard, charging the coupling
capacitor negatively (quite apart from the separate biasing
via the feedback circuit). Thus with a working line oscillator
there should be a negative voltage of say 40V or more at the
control grid of the line output valve. This negative voltage is
often loosely referred to as the line drive.

Let’s take a common example of the protective
arrangements found. There’s a soldered screen grid feed
resistor next to the PL504 line output valve in the Rank
(Bush/Murphy) A774 chassis. On inspection this is often
found to be open. In the majority of cases replacing the
PL504 will restore normal operation. If the overheating
persists however it will be necessary to check back to the
oscillator circuit and, possibly, the flywheel sync circuit.
The EF184 valve and the capacitors are suspect in the
oscillator circuit, the discriminator diodes in the flywheel
sync circuit.

In the Thorn 1500 chassis the protection takes the form
of a fusible resistor in the feed to the line output stage. It’s
roughly above the PCL80S5 field timebase valve, not near
the line output stage.

There’s more to line output stage circuitry and faults than
this, isn’t there? ‘

Yes, but in this and previous instalments we’ve covered
the basic fault conditions. The object of the present
instalment was to bring out the point that the line output
device is essentially a timed switch which is used to get the
inductive sections of the circuit, the transformer and scan
coils, ringing (or swinging if you like).
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Improved Flywheel Sync

THE Bush TV125/Murphy V849 series of dual-standard
monochrome receivers has been available through trade
disposal outlets at very reasonable prices in recent years.
Many of them after a thorough overhaul and several minor
modifications have become the heart of DX-TV
installations, since they are particularly suited to this use.
Advice on modifications to make these sets suitable for DX-
TV reception was given in Roger Bunny’s article “Receiver
System for Long-Distance Reception” in the December
1973 issue of this magazine. Other articles on servicing and
restoration have appeared from time to time.

General Overhaul

The authors obtained several of these sets from an ex-
rental source some years ago. They were thoroughly
overhauled and in due course six were modified for DX-TV
use. It’s essential that the sets are restored to efficient
operation before any modifications are undertaken. It’s a
good idea to replace the PCF80 video amplifier valve and
the three i.f. amplifier valves for a start, bearing in mind that
increased gain will be achieved by using a frame-grid valve
(EF 184) in place of the third i.f. valve (EF80). Modifications
to the i.f. strip were given on page 74 of the December 1973
issue.

It may also be worthwhile replacing the valves in the
v.h.f. tuner — the PCC89 r.f. amplifier valve and the PCF86
frequency changer. In an alternative tuner less often
encountered the valves are a PC900 triode and PCF806
respectively. Replace the timebase valves as necessary, and
the c.r.t. if it’s low-emission and funds permit.

If several of these receivers are put into use then
theoretically they should, after being overhauled, be capable
of giving identical performance. In practice however there
are usually differences in the characteristics and
performance of individual receivers. The more of these sets
you have, the more you’ll become aware of the differences,
however slight.

The Line Sync Problem

One problem that seemed to be common to all the sets we
acquired however was the seemingly unreliable action of the
flywheel line sync circuit during fast-fading DX signals,
necessitating frequent adjustment of the line hold control.
Other DX-TV enthusiasts using these sets have also
experienced this problem.

When we encountered the same trouble with all the six
sets we modified, we first wondered whether they were all
suffering from a common fault or whether we were perhaps
expecting too much of them. After all, the symptom did not
seem to be present under normal reception conditions,
whilst the circuit, of the balanced variety (see Fig. 1), had
obviously been designed with care.

After wading through the recommended line sync setting
up procedure several times on each receiver with little
success, we decided to try replacing the line sync
discriminator diode block, using two separate OA202 diodes
with 39kQ series resistors instead., This produced some
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slight improvement in the performance, but the overall
results still left something to be desired.

Thoughts then turned to alternative approaches — mount-
ing the line hold control at the front of the set, or attempt-
ing to redesign the flywheel sync and oscillator circuits
completely. A third solution was found however. The later
Bush TV141/Murphy V153 series use an almost identical
line oscillator circuit but a totally different flywheel line
sync circuit (see Fig. 2). It was decided to try this out in the
TV 125/V849 therefore.

This turned out to be a more straightforward exercise
than was at first anticipated. The original flywheel sync
circuit was temporarily disconnected from the rest of the
circuit — a simple matter, since there are only four
connections to remove, as follows: First the sync pulse
input from the anode of the sync separator to the
differentiating network 3C9/3R2 — 3C9 was disconnected.
Secondly the output to the triode section of the
multivibrator line oscillator circuit — 3R5 in the filter circuit
was disconnected from pin 9 of the PCF80 valve. And
finally the two pulse inputs from the line output transformer.
This was done by disconnecting the integrating resistors
3R1 and 3R7 and the phasing capacitor 3C4.

The adopted TV141 circuit was then wired into the
TV125 in rat’s-nest fashion — a sort of electronic transplant.
Since the later circuit is of the unbalanced type, only a
single pulse feed from the line output transformer is
required. R6 in the adopted circuit was connected via a lead
to tag 3 of the line output transformer. A selenium diode
block was used in the TV 141, but instead we decided to try
a pair of OA202 diodes which proved to be satisfactory.

The results were very encouraging, and after initial
adjustment of the line hold control no further trouble has
been experienced. The “postage-stamp” trimmer 3TC1 was
replaced with a 560pF fixed-value capacitor for good
measure. 3C12 was replaced at the same time.

The new flywheel line sync circuit was built up using a
length of tagstrip, as shown in Fig. 3. The defunct
components in the original circuit were removed from the
chassis above the line oscillator valve — the component
mounting pins and their associated plastic studs being
removed with the aid of pliers. This provided enough space
for the tagstrip. One earth tag of the strip was secured by
means of a self-tapping screw, the other being soldered — a
very hot soldering iron is required for this purpose. In due
course the remaining five receivers were modified.

% components required

C1 27pF R1 120kQ

c2 3300pF R2 820kQ

C3 1000pF R3 1MQ

C4 0-22uF R4 390Q

Cb 4700pF R5 100kQ
MR1 0A200 R6 47kQ 2W
MR2 0A200 R7 62kQ

or similar R8 56kQ

All $W except R6. .
R7 can be 47kQ+15kQ in series.
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Fig. 1: Flywheel line sync and line oscillator circuits used in the Bush TV125 series. 625-line preset omitted for clarity.
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Fig. 2: Flywheel line sync circuit used in the Bush Model
TV141, adapted for use in the TV125.

The modifications were carried out some six years ago,
since when all the sets have been in daily use. The change
has proved well worthwhile, and most of the sets still have
their original PCF80 line oscillator valves.

It’s hoped that the information in this article will be of
help to other DX-TV enthusiasts who use this type of set

Line output

transformer pin 6

PCF80 {3v3)
pin 9

ﬂb\Soldered mH\Secured with screw m

Fig. 3: Suggested tagboard layout for the circuit shown in
Fig. 1 (R7 consists of two resistors in series).

and are not satisfied with the line sync performance when
operating under difficult recepuon conditions. In fact
anyone using one of these receivers for normal domestic
viewing would probably find the modification worthwhile
should they ever have problems with this section of the
receiver. B
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New Look atan Old Circuit

FEW basic circuit building blocks could be simpler than the
half-wave rectifier, though many conflicting considerations
have to be taken into account when it’s used as a vision
detector. For power rectification however the values of
reservoir capacitor, smoothing capacitor, surge limiter and
series filter resistor or choke present no great problems.

If we want to obtain a positive output from the secondary
winding of a mains transformer, we simply connect one end
of the winding to chassis and the other, probably via a surge
limiting resistor, to the anode of a diode which charges a
reservoir capacitor. For a negative output, we simply
reverse the polarities of the diode and its electrolytic reser-
voir capacitor.

Another factor has to be taken into account when it
comes to rectifying the signal developed across a secondary
winding on a line output transformer, namely, do we want to
rectify the scan or the flyback portion of the waveform? The
two are in opposite polarity of course. By connecting two
diodes in opposite polarity we can obtain simultaneously

i
Fig. 1: Alternative ways of connecting a half-wave rectifier
diode to obtain a positive supply.

L705 R733 B t Film type fuse resistors
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Fig. 2: Diodes used to obtain 12V and 110 V supplies from the
line output transformer in the HitachiNP6C chassis.
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Fig. 3: The over-voltage protection circuit used in the Hitachi
NPEC chassis.
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scan- and flyback-derived outputs. But suppose you wanted
to do the same thing with two diodes connected the same
way round. Could you, and if so how? I'm tempted to make
this into a sort of test case item, with the answer next
month, but let’s press on.

Fig. :I shows the basic half-wave rectifier circuit, with
an extra diode D2 connected between the transformer’s
secondary winding and chassis. This arrangement will give
the normal positive output across the reservoir capacitor
Cl1, but note that if we shorted out the conventionally plac-
ed diode D1, the other diode D2 will continue to produce a
positive output across C1. This occurs since either way C1
can charge during only the positive-going excursions of the
waveform developed across the transformer’s secondary
winding.

Placing the diode rectifier in the chassis return lead is not
the usual practice since it introduces several disadvantages.
First, the winding has to carry both the rectified voltage and
the waveform, increasing the insulation stress. Secondly the
winding is no longer earthed at one end. And finally if the
bottom of the secondary winding shorts to the transformer’s
core the rectifier is shorted out and in consequence the load is
subjected to the full a.c. waveform — not good for elec-
trolytics or semiconductor devices!

Practical Circuit

Could we adopt this technique to rectify the scan section
of the line waveform and add to it the output obtained by
rectifying the positive-going line flyback pulses? Well, just
about every conceivable circuit technique seems to find its
way into television receiver practice at some point or
another, and what do we find in the latest Hitachi colour
chassis, the NP6C? We find, as shown in Fig. 2, the
technique we’ve been talking about.

The two rectifier diodes involved are CR 705 and CR709,
the waveform applied to them consisting of a negative-going
scan potential followed by a much higher positive-going line
flyback pulse. CR709 conducts during the flyback pulse
period, developing 110V across C753. CR705 on the other
hand conducts during the negative-going scan, charging
C735 to provide at the junction of the smoothing com-
ponents L705/C736 the main 12V line for the receiver.
Although the flyback period is only brief, a reasonably con-
stant high-voltage supply will be obtained from it provided
the current drain is small.

Over-voltage Protection

The 110V supply provided by CR709/C753 is used by
the over-voltage protection circuit (see Fig. 3). If the h.t.
voltage (coincidentally, also 110V) rises, the amplitude of
the line flyback pulses and the e.h.t. will rise. Since the
voltage across C753 depends on the flyback pulse
amplitude, this will also rise, activating the over-voltage -
protection circuit.

The thick-film unit CP902 contains a voltage divider sec-
tion and a reference voltage section. Provided the flyback-
derived voltage from CR709 remains at approximately
110V, the voltage at pin 4 is 0-2V, which is insufficient to
switch on TR908. If the voltage from CR709 rises however,
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the voltage from pin 4 increases until the point is reached
where TR908 conducts. Now TR908 and TR909 are coupled
together to form the transistor equivalent of a thyristor.
Thus when TR908 conducts, both transistors switch to fully
on and the voltage at TR909’s emitter falls to little above
chassis potential — about 1V in fact. This voltage is in turn
linked to the emitter-of the pnp pulse-width modulator tran-

sistor TR904 in the switch-mode power supply. As a result,
the drive to the chopper transistor is removed and the h.t.
line falls to zero.

Reference pulses are also taken from the circuit shown in
Fig. 2, via C914. These are applied to the flywheel line sync
circuit and, after integration and shaping, drive the pulse-
width modulator in the switch-mode power supply circuit. 8

Over the Counter

GECC2110 Series

I’'ve commented on various faults on the GEC C2110 series
of solid-state colour sets in previous issues. One of the most
common faults is failure of the line output transistor TR51,
and in this event it’s advisable to change the complete panel.
Before switching on again it’s worth checking or changing
the 40V rectifier D601, type BY210-800 or two BY210-
600s in series — the line output transistor’s emitter is taken
to the 40V line. On several occasions I’'ve found D601
short-circuit or smoking. As a precaution, R607/8 (both
IMQ) in the e.h.t. earth return circuit should be checked,
and the set h.t. control P701 should be adjusted for 38-40V
at the positive terminal of the 40V supply reservoir
capacitor C601.

A common complaint on versions of these sets using the
six-position touch tuning head is flashing neons or difficulty
in changing channels. There are several cures. For flashing
neons, change the lot: I’'ve found that it’s no use changing
only the faulty ones. The RS type 586-015 will do. Difficul-
ty in changing channels can be due to the neons or dirt on
the head — the best cure for the latter is to strip down the
head completely and thoroughly clean with methylated
spirits. Alternatively, R675 may need to be changed from
12MQ to 4-7TMQ. The ETTR6016Q i.c. can also be respon-
sible for this fault, as well as for the set being stuck on one
channel permanently. Customers with nylon carpets
sometimes have a problem with changing channels: the
simplest thing to do in this case is to jump in the air when
making the channel change! I’'ve experienced no trouble
with the later versions which use four i.c.s and light-action
channel switching.

I’ve sold several C2015H and C2220H models to old
people, and they’ve all come back with the complaint that
the speech is not clear. It’s clear enough to me, but of course
hearing deteriorates with age. The sound panel is the same
as is used in all models in this series, but the trouble could

—_—
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Fig. 1 (left): Fitting a tone control to the GEC Models C2015H
and C2220H.

Fig. 2 (right): Method of obtaining the I.t. supplies used in the
Pye 169 chassis.
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be due to cabinet acoustics — the C2015H and C2220H are
housed in large cabinets. There are several ways of dealing
with the problem. One is to change the value of the de-
emphasis capacitor C191 from 0-47uF to 0-OluF.
Another is to change the value of the audio output coupling
capacitor C198 from 220uF to 100.F. Finally a tone con-
trol nietwork can be fitted as shown in Fig. 1. The method
adopted depends on the degree of hearing loss: I usually
find that changing the value of C191 is sufficient.

Problem witha Hum Bar

The trouble with a Pye single-standard hybrid monochrome
set was a severe hum bar, and it took us some time to track
the cause down. A scope check on the h.t. lines showed no
excessive ripple here, so attention was turned to the two Lt.
lines which are derived from the earthy end of the heater
chain (see Fig. 2). Checking each end of R61 with a scope
didn’t show any adverse conditions however, so I assumed
that the Lt. supplies were in order. As I was busy in the
shop, the problem was handed over to my colleague. He
took a fresh look and found that with the scope connected
directly across C58 a ripple voltage of 20V could be observ-

. ed, though there was no observable ripple at the other side

of R63. C58 was obviously open-circuit, and on replacing it
the ripple was reduced to 2V peak-to-peak. .

Field Collapse— Rank Z718 Chassis

The fault on a Bush set (Model BC6100) fitted with the
Z718 chassis was field collapse. Checks on the voltages in
the field output stage revealed that they were all incorrect,
though the transistors themselves checked out o.k. Atten-
tion was turned to the associated components therefore, and
I eventually found that 4R30 (13Q) which is in series with
the field output transistors had gone high in value. On
replacing this, using a 4W type in place of the 1/8W
original, the set workéd correctly — a check on later
manuals revealed that 4R30 had subsequently been uprated
by Rank to $W. I then phoned the Rank TLO to find out
whether anything else might need replacing. He suggested
changing 4D4 and 4D5, which are in series across 4R30
and form part of the bias network that determines the field
output stage crossover point, as a precaution. They didn’t
read faulty, but apparently their parameters are important
and if these change 4R 30 goes up in smoke.

On another of these sets the same fault was eventually
traced to a dry-joint on pin 12 of plug 4Z2, which feeds the
scan coils. Again the voltages in the d.c.-coupled field output
stage were incorrect, and some time had been spent
checking the transistors individually. On another occasion
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the trouble was due to the field driver transistor 4VT6
(BD150) being open-circuit.

Overhaulinga G8

A customer bought a colour set at an auction and when she
took it home found it to be a non-worker. It was an early
Philips G8 set, and although this is a chassis I'm not
familiar with I decided to take on the repair as a challenge.
The first thing I noticed was that the 2-2Q wirewound surge
limiter section R1367 had disintegrated, while the con-
vergence etc. wiring loom had burnt badly where it had been
touching the “dropper” section. The complete dropper was
replaced and the loom repaired, and on switching on I next
found that the thyristor mains rectifier was open-circuit. Its
heatsink was made out of an old tobacco tin and was most
inadequate! After dealing with this we switched on again
but there were still no results. So I consulted Mike Phelan’s
excellent series on this chassis, and as recommended dis-
connected D1398 to isolate the overvoltage circuit. The set
now worked, and D1398 was found to be short-circuit and
the associated transistor T1399 defective. On dealing with
these problems a very poor picture was obtained, with the
colour and brightness levels drifting all over the place. The
set had the discrete component RGB sub-panel, and on in-
specting it I decided the best course was to return it to
Philips for repair. On return and refitting it we had correct
colour and brightness levels, but there were other points
needing attention: the beam limiter circuit needed adjust-
ment, the green output transistor had a dry-joint, and two
convergence controls needed replacement.

By now the set was looking good, so we tidied up the
printed panel generally (it had been butchered). The set was
then run for several hours, various small adjustments made,
and by that time I was very pleased with the results, es-
pecially as the tube was in very good condition. The work
took several hours and the charge had to be high, but even
so for £100 (auction bid price plus cost of repairs) the
customer had an excellent colour set.

Rank A823 Chassis

No Lt. voltages on the Rank A823 series chassis is usually
simply an open-circuit Lt. bridge rectifier (8BR1). The bridge
can go short-circuit intermittently however, giving intermit-
tent loss of Lt. This can be confusing, so it’s always ad-
visable first to check at the source of the L.t. supplies.
Flyback lines and slight deterioration of the picture is a
fault we sometimes encounter with.these sets, the fault giv-
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Fig. 3: The beam limiting and flyback blanking arrangements
used inthe Rank A823 chassis.
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ing the appearance of a soft tube. Before condemning the
tube however, it’s well worth checking the voltage at 4TP1
(see Fig. 3) in the beam limiting/flyback blanking circuit
associated with the c.r.t. grids. The voltage at this point
should be around —85V. In a recent case it was found to be
down to —20V. The two transistors 4VT1 and 4VT2 and
the 15V zener diode were all right, so we decided to check
the source of the —85V. This is provided by the line flyback
pulse overswing clipper diode 6D1, acting as a rectifier
to charge 6C9. Now if 6D1, 6C9 or 6C15 goes short-
circuit, there’s a lot of smoke and eventually the 600mA h.t.
fuse 8F3 blows — sometimes taking the tripler with it. There
were no such problems this time, so 6R8 was next checked
— and found to be open-circuit. On replacing it (a very
difficult job) the voltage at 4TP1 was correct, with no
evidence of flyback lines. It’s interesting that there’s any
voltage at all with 6R8 completely open-circuit, though the
line flyback pulses will still be coupled to 6D 1 and the e.h.t.
rectifier by 6C8.

How to Make a Faulty Diagnosis!

There was no raster on a Decca hybrid colour set, while the
line output valve’s screen grid feed resistor R465 was
smoking. Changing the PL509 made no difference, so we
wondered whether the line output stage was drawing
excessive current or maybe the line drive was incorrect.
That was our first mistake. Removing the top caps of the
PL509 and PY500 made no difference, so we decided that
the line output stage was in order and proceeded to check
the line drive. Mistake number two: the line drive waveform
was correct. Back to the screen grid circuit: perhaps the
decoupling capacitor was short-circuit? Mistake number
three. What we should have done to start with was to try a
new PY500. If the PYS00 is not passing any current, the
entire PL509 cathode current must flow via it’s screen grid.
‘We'll learn yet.

Poor Picture

Back in 1977 I had given my parents a 15 in. GEC portable
(Model 1501H) as a second set, but had never been
completely happy with the BBC-2 picture, due to ringing
and ghosting. I knew the aerial was in order, and as I had a
bit of time recently (one’s own family always has to wait till
last!) I decided to look into the matter. '

I noticed that whichever button was pressed in, the preset
tuner slider on position one affected all stations other than
number one. Clearly something was wrong with the push
buttons, and on closer inspection I noticed that a tiny piece
of solder had bridged across the print on position one,
making a parallel contact with all the other buttons when
they were pressed in. Removing the solder cured the tuning
problem, the ghosting and ringing also disappearing.

The World at Large

Finally a human interest story — and a complaint. An old
spinster asked us why LW disappeared first when the
battery in her radio started to fail. I asked whether she
really did want a technical explanation — and she did. So we
explained that the mixer stage would stop oscillating at the
lower frequencies first — and were then asked whether in
that case we might perhaps sell old batteries at half price for
MW use only . . . Now to the complaint. Why do some
engineers find it nece to carry on about trannys, cappys
and so forth? Isn’t straightforward English far preferable to
this pointless jargon?
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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 439 and a
stamped addressed envelope. We can deal with only one query
at a time. We regret that we cannot supply service sheets nor
answer queries over the telephone.

PYE 741 CHASS/S

The screen occasionally goes very bright, though it’s still
controllable — if the brightness control is turned right back
with the fault present, there’s a good monochrome picture
but no colour. The trouble is intermittent, but when it
appears it lasts for an hour or so. The fault is definitely on
the decoder board, since a replacement panel clears it. All
the i.c.s have been replaced without improving matters.

It’s possible that the burst gate control RV325 is
incorrectly set: as a guide, its wiper point usually faces the
nearest end of R328. Alternatively, lack of line pulses via
the adjacent two-pin plug will cause the same effect.

ITT CVC5 CHASSIS

A streaky magenta cast is present on transitions from dark
to light areas, while on light to dark transitions there’s a
streaky green cast. The fault is not very consistent however,
sometimes changing every few seconds, remaining
sometimes for an hour_or so, while on other occasions it
may occur only once or twice during an evening. The
transistors in the green channel have been replaced. Is there
anything else to check before trying a new tube?
Incidentally, the only other faults we’ve had over the past
six years have been a defective PCL805 field timebase valve
and output stage cathode decoupling electrolytic C427
(went short-circuit), R429 in the focus network going open-
circuit, and a dry-joint in the i.f. preamplifier circuit (caused
a noisy signal).

The fault is often due to C143 (0-0015uF) which adjusts
the frequency response of the G output stage. Check this
capacitor, and its 272 series resistor R176, by substitution.
If the fault persists, the tube could well be at fault.
Interchange the blue and green drives to the c.r.t., set up the
grey scale, and watch in monochrome: if the fault still
shows up in the same way, a new c.r.t. will be necessary.

THORN 1400 CHASSIS

Faint flyback lines are visible on dark parts of the picture,
while with no modulation, i.e. a blank screen, the right-hand
side is much darker than the left — this is not obvious when
a picture is present. The field flyback blanking pulse
coupling components R129 and C102 have been replaced
without making any improvement. The shading effect is not
gradual — one half of the picture is bright and the other
dark.

The trouble could be due to the cur.t’s first anode
decoupling capacitor C100 being open-circuit, but we’re
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more inclined to suspect that the blanking pulses applied to
pins 2 and 6 are incorrect. They are developed across R122,
being fed via C 102 (field) and C 103 (line). Note the effect of
shorting pin 2 of the tube base to pin 1 — this removes the
blanking pulses entirely, and may also remove the shading
effect, confirming that the fault is in this circuitry. If so,
check the components mentioned and winding E-D on the
line output transformer, noting that tag D should go to
chassis.

THORN 1500 CHASSIS

There’s severe lack of width — only about 6in. — though the
picture seems to be normal otherwise.

First check the harmonic tuning capacitor C95 (C113 in
larger screen versions of the chassis) since it’s likely that
this is about to go short-circuit. Otherwise, check the scan-
correction capacitor C90, then check the h.t. at pin 9 of the
PY801 boost diode (should be 240V or so) and the drive to
the PL504 line output valve (should be approximately
—70V at pins 1 and 2). If the latter is low, check back to the
line oscillator circuit. If everything is in order so far, the line
output transformer is suspect. The surest way of checking
the capacitors mentioned is by substitution.

’

DECCA CTV25

When I bought this set the tube had a broken neck. A new
tube was fitted — an A63-200X in place of the original A63-
11X — and I am now trying to restore the set to working
order. The problem is sound but no raster, with the valves in
the line output stage running rather hot. All the valves in the
line timebase have been replaced, and I now suspect the line
output transformer. Any suggestions before I take this
expensive step? And is the replacement c.r.t. correct?

The replacement c.r.t. is suitable. The first step to take is
to see whether there’s a negative voltage of —30V or more
at the control grid (pin 1) of the line output valve. If not,
you will have to find out why the line oscillator is not
working — check around the PCF802, also the flywheel
sync circuit if necessary. If the negative voltage is present,
check the boost capacitor C413, the line output valve
coupling components C415 and L408, the focus rectifier
D401 and its reservoir capacitor C416, and the third
harmonic tuning capacitor C414. If all these are in order,
the line output transformer is suspect — it’s not over reliable
in this chassis. D401 and C416 can be checked simply by
disconnecting D401: if the valves then run cool, you’'ve
found the fault.

TELETONTVCI14

The trouble with this set was intermittent loss of sound,
which could last for a few minutes or several hours after the
set had been switched on. It could be brought back by
advancing the volume control and then restoring it to the
original setting. Sometimes there was no sound at switch
on, though a drop of Electrolube injected into the volume
control would usually restore it. Changing the volume
control cleared the fault for some months, but now it’s back
again.

We suggest you change the 10uF capacitor C301 which
couples the signal from the slider of the volume control to
the base of the audio amplifier transistor TR 18. This is the
most likely suspect, but it might also be necessary to check
C46 (also 10uF) which couples the output from the
TA7073AP intercarrier sound i.c. to the volume control
(via plug/socket J201).
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THORN 3000 CHASSIS

The picture on this set will suddenly change from perfect to
one which lacks contrast and has faded colours. This condi-
tion will persist for a number of days, then a perfect picture
will suddenly reappear. All the adjustments seem to work
normally.

Since the fault affects both the contrast and the colour, it
would seem to be in the i.f. strip. Check the a.g.c. and the i.f.
circuits carefully for dry-joints or similar troubles. Then
suspect the a.g.c. smoothing capacitors C179 (10uF) and
C134 (25uF, early production only), and the first if.
amplifier transistor’s collector decoupling electrolytic C177
(30uF), also the vision if. transistors, especially the final
one VT104,

PYE HYBRID COLOUR CHASSIS
On monochrome, the picture is much lighter over the last
third of the screen, with a magenta tinge. The first two-
thirds of the picture have a brownish tinge. The colours,
appear to be normal on colour reception, though the right-!
hand side of the screen is noticeably lighter.

Remove the CDA panel and clean the print at the sides
and the chassis runners which earth the panel. If this fails to
clear the problem, check the blanking components (VT28
and D53) in the cathode circuit of the PL802 luminance
output pentode, and if necessary the electrolytic decouplers
C367 and C371 (both 4uF) in the colour-difference output
stages.

THORN 950 CHASSIS

I replaced the Mazda AW47-91 c.r.t. with a spare Mullard
tube of the same type, the only apparent difference being
that it is not fitted with a linearity sleeve. On switching on
however the fusible resistor in the h.t. supply opened. I
assumed that this was due to excessive width, but there’s
insufficient room between the neck of the Mullard tube and
the deflection coils for a sleeve to be fitted. Any ideas?

You can safely leave the linearity sleeve out — the line
linearity should be acceptable without it. The width can be
reduced by means of R132. The fusible resistor probably
failed for some other reason. Check the valves in the line
output stage (PL504/PY81) and the harmonic tuning
capacitor C131. The tripler could be faulty, also the scan
coils — see whether the line output stage valves run cool

when they are disconnected. Also check for line drive to the

PL504 if necessary.

PYE 713 CHASSIS

The trouble with this set is noise, i.e. a grainy picture. The
picture itself is good, and all the controls work correctly.
The aerial has been checked and seems to be in order. Any
ideas as to the cause of the trouble? '

The fault on this and similar chassis, e.g. the 731, seems
to be fairly common. The usual cause is a dry-joint
somewhere in the selectivity/gain module — the largest can on
the i.f. panel. The trouble can be due to the griplets used to
connect the sides of the copper together, or to the group of
small ceramic capacitors in the middle of the unit. Raise and
resolder the capacitors, so that the coating is clear of the
joints.

TELETON TVC20W
There are two faults on this set. First, atrocious field lineari-
ty. The extreme bottom of the picture appears at the top,

438

followed by a very compressed section and then a con-
siderably stretched section from the centre to the bottom of
the raster. Secondly, the colour is normal but on
monochrome there are horizontal yellow bands across the
screen.

For the first fault the items to suspect are the 21LU8
field oscillator/output valve, the 2.2kQ and 2.7k (both
1W) resistors R625 and R624 in the cathode circuit of the
output section (connected to pin 9), and the 1M resistor
R618 which is connected between the field linearity. and
height controls. For the yellow bands we suggest checking
the 10GK6 luminance output valve and the two 8FQ7
colour-difference output valves for heater-cathode leakage,
and for dry-joints etc. in these areas.

THORN 1690 CHASSIS

The symptoms are no raster and no sound except for a hiss-
ing sound from the loudspeaker. As there was no line whis-
tle, we checked for e.h.t. and as expected found this absent.
Both fuses are intact. A new line output transformer/e.h.t.
rectifier combination was tried, but this made no difference.
The 11.3V rail is correct, but the 100V rail is not there
because of the lack of line output. The line driver tran-
sistor’s collector feed resistor R90 (129, 0.2W) was found
to be very high in value, starving the transistor of collector
voltage. As a direct replacement wasn’t available, a 10Q iw
resistor was tried but got hot within seconds, as did the
driver transformer T3. Continuity tests on the driver tran-
sistor have been carried out, but it seems to be satisfactory.

The line driver transistor VT16 is obviously hard on.
This could be due to leakage in VT16 itself, or in the
preceding oscillator transistor VT15. It’s best to check these
by substitution. First however ensure that the tuning
capacitor C84 (0-0068uF) is not leaky, as this would upset
the bias conditions.

SONY Kv1810UB

The trouble with this set is no sound or vision. On checking
it was discovered that the chopper device Q603 is short-
circuit, whilst the resistors in series with it (R607/R610)
both overheat — R607 subsequently went open-circuit. Is
the SG6533 a suitable replacement for the chopper?

The SG6533 can be used to replace the SG608 (early
production) or SG613 (later production) chopper — it’s a
gate-controlled switch incidentally. The reason for Q603 go-
ing short-circuit is almost certainly that the line output
device Q510 — another SGS, of the same type — or the
flyback tuning capacitor C542 (0-018uF, 1.5kV) has gone
short-circuit. Replace as necessary, along with the damaged
components on the power supply panel.

THORN 8000 CHASSIS
The set lost its colour. An exchange i.f./chroma/video panel
was fitted and the set worked well for about three weeks.
Then the colour started to come and go — sometimes dis-
appearing for a few minutes, at other times for an hour or
s0.

First check the 33k resistor R404 on the timebase panel
— it supplies the burst gating pulses, and has a habit of going
high-resistance. If this is o.k., turn to the decoder section.
Try slight adjustment of the burst gate timing control R151,
in an anti-clockwise direction. If this fails and you are sure
there are no dry-joints or board faults present, replace the
d.c. amplifier transistor VT110 and then set up the a.p.c.
loop as described in the manual.
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PHILIPS G8 CHASSIS

There’s an intermittent convergence fault on this set. The
right-hand side of the screen, particularly the lower part,
goes out of red/green convergence. The fault can be present
at switch on, and remain for the whole period of viewing
and for several days afterwards. At other times the picture
will be perfect for several days.

This is a fairly common problem on receivers with the
chassis-mounted convergence unit. The fault is usually due
to the R/G parabola control R1934 becoming intermittent
or dry-jointed, or a similar defect in the 2-7Q resistor
R1919. Gentle probing should reveal the fault, and

replacement is simple. Repeated failure of these components
can occur if the h.t. is excessive, so this should be checked
and if necessary reset.

NATIONAL PANASONIC TC42G
The basic problem with this set is lack of signals — just a
bluish-red raster with faint lines (pinkish) running across.
We’ve found a defective final if. transistor TR103
(2SA563A) and a faulty detector/a.g.c. ic. (IC301,
AN231) to be responsible for loss of signals on this chassis.
Loss of luminance has been traced to the emitter-follower
TR301 (2SC538A).

'l‘l b’ | :
¢ CASE
198

A set fitted with the Pye 169 monochrome chassis arrived in
the workshop with the written complaint of “black vertical
bands at the sides of the picture”. This was soon found to
mean low width. The line scan in fact was around half an
inch short at each side, but the linearity was normal while
the picture and sound quality were very acceptable.
Adjustments failed to make any meaningful impressions on
the symptom, while a test on the main h.t. supply line in the
set showed that this was pretty well normal — if anything, a
trifle high.

A fairly common cause of this symptom is a low-emission
PL504 line output valve. This could also account for the

-slightly high h.t. voltage. A substitution test (always the best
in such cases) gave no change to the symptom however. The
same was true with changes,of the line oscillator and boost
diode valves.

Voltage tests were then made around the PL504’s input
circuit, with a meter switched to 240V f.s.d. and the receiver
active. When the meter was connected to the valve’s control
grid there was a further reduction in line amplitude. It was
next found that when the meter’s test probes were connected
across one of the two 4-7MSQ resistors in this circuit there
was an immediate restoration of width, with a slight
overscan. When the meter was removed and connected
across the other 4-7MSQ resistor, which is connected in
series with the first, the increase in line amplitude was far
less dramatic and full width could not be achieved. The
resistors are identified as R85 and R86, and operate in
conjunction with a VDR etc. in the eh.t/width stabilising
circuit,

Did the technician shunt the resistors accidentally with
his meter while testing generally, or was the shunt test
deliberate? If the latter, what could be learnt from the

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.

results? See next month for the solution and for a further
item in the series.

SOLUTION TO TEST CASE 197
—Page 383 /ast month—

The convergence circuitry used in the RRI Z179 chassis
is rather more complex than usual, since this chassis uses a
110° delta-gun tube. For horizontal red/green convergence, a
line pulse modulated at field frequency is used. This is
subjected to a double integration process, first by the R/G
amplitude coil 5T1 and then by the convergence coils
themselves — 7L9 green and 7L10 red. Since there’s a
common coupling to the red and green convergence coils,
via 5C4, ST1 and SL3, and movement of the red crosshatch
lines could be achieved by adjusting the control, the
technician concluded that the modulated line pulses must be
entering the circuit. This was proved by connecting up an
oscilloscope.

The next step was to check the current flowing through
the red and green horizontal convergence coils. This was
done by connecting a low-value resistor in turn in series
with the earthy end of each coil, using an oscilloscope to
monitor the voltage across the resistor in each case.
Provided the value of the resistor used is small compared to
the impedance of the coil, the display obtained on the
oscilloscope will be that of the current flowing in the coil,
and the peak-to-peak current will equal the peak-to-peak
voltage divided by the value of the resistor.

The check revealed that there was normal current flowing
through the red coil but virtually none flowing through the
green coil. The resistance of the green coil was then
measured and was found to be infinite.

QUERY COUPON

Available until 21st May 1979. One coupon,
plus a 50p (inc. VAT) postal order, must
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TV LINE OUTPUT TRANSFORMERS (Prices include VAT at 12}1%)

Post and Packing
70p

BUSH MURPHY DECCA PYE GEC
™viz3 Va3 m51700 58 o4 8T454 COLOUR TRANSFORMERS
12 il Is to MS20 8T45
TV1250rU vers MS2001 60 75 BT455D8T DECCA C€S1730, 1733, 1830, 1835 £9.30
TVv128 V153 MS2400 61 76 2000DST ... DECCA 30 Series Bradford Chassis £9.30
vy V159 MS2a0) &2 i3 | armodeisto DECCA 60, 80, 100 Series £9.30
TV1380rR v L MS2420 81 93 2044 GEC Dual STD Hybrid £11.34
™v139 i 83 94 2047... GEC Single STD Hybrid £11.34
AT V1910 Price £7.20 84 954 fooes 9 :
%5 V1913 85 96 o esie GEC Single STD Solid State £9.30
WAL 3}311(,,5 43 2104 or /1 g CVC 110 CVCH £9.30
w161 o 298 | oo T CcvC 20 £10.30
Tvi66 V20158 181 170 T CvC 30, CVvC 32 £9.30
i1 vao1sss PHILIPS | 155 170 PYE/EKCO 725 Chassis £9.30
WAL V20175 all models to 186 171 PYE/EKCO 731,735,737, 741 Chassis £9.30
™78 V2019 2tGi76a | 180 171 | SOBELL PYE/EKCO 713,715 Chassis £9.30
VI8l or S V2023 G24T230a... | Price£7.20 /i PHILIPS G8, G9 Chassis £9.30
V1830rD N2 all models to sT290 PHILIPS 570 Chassis £10.30
e v2311C T §T207 THORN 3000, 3500 EHT and SCAN £8.30
V1855 xi::gg ;ﬁ;ﬂ:g’t; ; 1000DS ... THORN 8000, 8000A, 8500, 8800 £9.80
TVI86 orD AT 19761792 all Models to THORN 9000 £9.80
TV186SS V241588 G19T210a ) TELPRO All Models £9.30
V191D vgugg g:g%:;a Price £7.20
v241 a
I O It e
V2419 a y Ssis:
V1938 :
fyass X%ia G20T230a xg; D OYE EKCO 691, 692, 693, 697 Chassis
T™307 Price £7.20 . q . q S
V313 33 ::'GUSQ"U';‘-M-V-' Wired in version of above Price on Application
V315 e o Printed Circuit Version of above £14.92
Price £7.20 xgg ; gog; 850, 900,
50/3, 960, 970,
BUSH MURPHY vC52/1 950/1, 95072,
AB16 Chassis INDESIT 38%/2 }‘;28; }ggg: }23‘,’; EWT Winding PYE 691 to 697 Chassis* £3.00
V309 TV3”7 20EGB VC200 1612, 1600, 1712 Primary Winding PYE 691 to 697 Chassis* £4.50
V2029 V242 24EGE NG00 Or quote model No. *Please state Printed Circuit version of Wired version.
Price £10.30 Price £7.68 Price £8.30 Price £8.30

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 9 amto 12.30 pm.

1.30 pm 10 4.30 pm.

Closed Wednesday afternoon

Hamond Components (Midland) Ltd.,
416, Moseley Road,

Birmingham B12 9AX.
Phone: 021-440 6144.

Please phone before calling.

MON-FRt 9 am to 1 pm.
2 pmto 5.30 pm.,

- Mail Order

USING YOUR SPARE TIME PROFITABLY?

If not, you're losing money. Money that you could be making 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 earn a substantial
CASH INCOME with a starting capital of less than £20. Our new unigue
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 possible start. And the
hundreds of valuable trade secrets, hints, tips and suggestions in the guide show
exactly how anyone of average intelligence can succeed immediately.

Every aspect, from securing the first television right through to rapid expansion of
sales, is covered with the detailed knowledge of experts to ensure certain
success. Indexed information on almost all makes of television is presented in
clear tabular form, describing performance, reliability, price and service. In
particular, the tips on expanding the business are very practical, and are almost
automatic when put into practice. Pages of unigue advice on advertising ensure
that maximum sales are secured, and sources of supply are described in detail — for
both televisions and new/used spares. Monochrome sets are also covered, as are
“invisible” cabinet repairs. Plus FREE on-going advice and FREE regular up-
dating service.

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

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

To: City Publishing, Hayworth Road, Sandiacre, Nottingham NG10 SLL.
Please send by retum post “How to Deal Successfully in Used Colour Televisions™.
| enclose cheque/p.o. for £4.95.

Protection Scheme

The Publishers of Television are members of the
Periodical Publishers Association which has
given an undertaking to the Director General of
Fair Trading to refund monies sent by readers in
response to mail order advertisements, placed by
mail order traders, who fail to supply goods or re-
fund 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 considered at the Publisher’s discretion. Since
all refunds are made by the magazine voluntarily
and at its own expense, this undertaking enables
you to respond to our mail order advertisers with
the fullest confidence.

For the purpose of this scheme, mail order adver-
tising is defined as:—

‘Direct response advertisements, display or
postal bargains where cash had to be sent in ad-
vance of goods being delivered’. Classified and
catalogue mail order advertising are excluded.
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Manufacturers Surplus
Components
FIT THE RIGHT PART

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

£3.30
100 mixed Electrolytics £2.20
300 mixed Printed Circuit
mounting Components for
various TVs, resistors, caps etc. £1.50
300 printed circuit Resistors
104 watt £1.00
100 High Wattage TV resistors,
Wirewound etc. £2.20
100 mixed miniature Ceramic
and Plate Caps £1.50
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 Tharn and ITT  £1.00
10 assorted Veive Bases,
BYA, ceramic, EHT, etc. £1.00
20 assorted Sync Diodes
blocks for various TVs £1.00
25 assorted Pulse Caps
high voltage £1.00
10 Spark Gaps £1.00
20 assorted Zener Diodes
1 watt and 400MW £1.50
100 Mixed Diodes, includes
zener, power, bridge, varicap,
germanium, silicon etc. All full spec. £4.95
NEW
4.433 C.T.V. Crystals
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

200 Transistors as above and

including 2N3055, AC128,

BD131, BFY50, BC238,

BC184L only £9.95

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.

£1 per
THORN SURPLUS
3500 Series Scan Coils,
new and boxed, complete with
convergence yoke, purity
assembly, static controls,

10ib for £7.50

Ib.

leads and sockets £6.25
3500 Focus units with metrosit  £1.50
8500 L.O.P.T. windings £2 pair

1500 Multi Cap. Replacement. £1
3500 625" line VHF Kit for

wired systems £9.50
4 Knobs black with chrome

caps to fit ITT, Thorn, GEC and

most small diam. shafts 60p per set

1500 bias caps 160uf 25V 10 for £1.00
950 rotary transistor tuner

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

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

Convergence Pots with
knobs. 5Q, 100, 2002, 30Q).

8 of 1 type £1.00. 8 of each £3.50

2" Round 80

21" Round 8Q

2%'' Round 20Q

23’ Round 8Q

6'' x 4'' Elliptical 8Q

5" x 3" Elliptical 12.5Q

MonoT.V.

LOUDSPEAKERS

41" x 23" Elliptical 8Q for R.B.M.

SAVE THAT TUBE.
Fit our C.R.T. Isolating Trans-
former. Ideal for HTR./Cath.
Shorts.  200-220-240 inputs.
750-900 MA outputs with
thermal cutout. Made for
Thorn 4000 C.T.V. but works
0O.K. on other sets.
£2.00 each 3 for £5.00

60p
70p
90p
80p
£1.25
£1.00
£1.30

MISCELLANEOUS

Bush CTV 25 Quadrupler Remo type

Q258. equiv. to ITT. TU25 3QK. with
mounting brackets. £4.25 each.
3for £10
GEC single standard, hybrid chassis.
convergence panel. Brand new,
complete with plugs and leads £2.50
Focus unit with lead,
for above chassis £1.50
[ITT Featherlight Super. Side
IChassis, with controls, V. Cap
Tuning Panel, Regulator,
P/Button Switches, Bridge
Rec. etc., etc. £4.95
| |.C. for above £1.00
;' Mitachi Miniature Transistor
Tuner, spindle fixing. As fitted
\'to various portables, ITT,
IMentor, etc. £6.30
SPECIAL OFFER

GEC transistor rotary tuners with

slow drive, AE Skt. and leads
| | 2000 Series £2.50
KB VC3 transistor tuner £1.50
ITT VC200 transistor tuner
(Philips type} £1.50

ITT CVCS power panel. New

| but five resistors never fitted £1.50
| Pye 697 line and power

4 panels, damaged or some bits

| missing but invaluable for

| spares £2.00

Pye mono mains droppers

with fusible link.

1470 + 2600 50p 3 for £1.00
Decca ‘‘Bradford’” C.T.V.

triplers 25KV £3.00 each 4 for £10
Portable TV EHT Sticks

“Siemans TV 18 KV", Fit
fmost portables 50p each 3 for £1.00
Pye 18" CT200 V. Cap P/B Assembly with
leads and plug £1.20
Luminance Delay line. 7', R.B.M. etc.'£1.00
EMO. On/Off switch £1.00
EMO Convergence Panels untested, ex.

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() § watt emitter
resistors 40 for £1.00
104 F 400V modern Smait
Type 8 for £1.00
4.7uF 63V 20 for £1.00
1000uF 16V 10 for £1.00
Bias Caps
330uF 25v 10 for £1.00
470uF 25V 10 for £1.00
160 »F 16V 10 for £1.00

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

BYA P.C. valve bases 20 for £1.00
EY87/0Y87 EHTbases 10 for £1.00
PL509/PYS500 ceramic

bases 10 for £1.00

20mm Antisurge Fuses. )
800MA, 1A, 1.26A,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 {.C.) 12 for £1.00

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

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

sets £1.00
Portable T.V. Batt. Leads with Croc Clips and

T.V. £3.00 flat 2 pin socket £1.20
Q.E.C. 8/8 Hybrld Focus Assembly with KB. VC3 etc. new VHF Tuner with
lead £1.50 valves £2.50
2 x Coax Sockets on plate suitable for various  Miniature Level/Batt. Meters as fitted to
TV.s £1.00 many cassette recorders 90p
ZENERS
400MW.4.3V,4.7,6-8,7-5,30V, 10 of one type 80p

1:3W.12V,13V,18V,

IN400O
IN4002

Gen. Purpose Diodes

30for £1.00
25for £1.00

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

IN4003/10D2
IN4148

20for£1.00
20for £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 plug in sensor, housed in 33"/
diameter diecast box. 24 V. Convertible to 12V. Will activate lamp or relay.

With Data and Circuit

£6.95

Suitable24V Relay £1.00

De Luxe Fibre Glass
Printed Circuit Etching kits
Includes 150 sqg. 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
S b FE. C1. To mil. spec. £5.00
150 sq. in. Single sided boa rc}':2

150 sq. in. Double sided board
£3.00

500 Watt
Dimmaer Switch
Toroidal mains suppression,

fused with satin aluminium
knob, white.

ONLY
£4.25.

order to:—

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

SENTINEL SUPPLY
DEPT. TV

149a Brookmill Rd., Deptford, London SE8

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

Surplus stocks purchased for cash.
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VIEW WELLWITH |
WELLVIEW TV TUBE REBUILDS

Exchange Mono
our price +VAT total price

CME 1601-1602 -30 £1-16 £10-46
A44/120WR £9.30 £1-16 £10-46
AS0/120WR £9.30 £1-16 £10.46
AWS59/23W £11.00 £1.37 £12.37
A61/120WR £11.00 £1.37 £12.37

Exchange Colour

o
A44/270X-271X £27.00 £3.37 £30-37
A47/342X-343X £27-00 £3.37 £30.37

A49/120X £27.00  £3.37  £30.37
A51/110X £27.00 £3.37  £30.37
AS5/14X £32.00  £4.00  £36-00
A56/120X £32.00  £4-00  £36-00
A63/120X £36-00  £4.50  £40.50
A66/120X £36-00  £4.50  £40.50
A67/120X £36-00  £4-50  £40.50
A67/200X £36-00  £4.50  £40-50

18 month full guarantee (Established ten

years).
Send cash or cheque together with
old tube with your order.

Carriage=£3-75 including VAT
ALSO YOUR VALVE SUPPLIER

NEW AND BOXED
(inclusive of VAT)
DY802=72p  ECC82-59p  EF183=63
EFi84-63p  PCCEI-T0p PCF802-96p
PCC82=7 PCL84=90p  PCLB05=94p
PFL200=£1-12 PL36=£1-00  PLS04—=£1.35
PL509=£2.75 PL519--£2.86 PY88=6
PY500a=£1-50

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
TELEPHDNE 85372

NEW VALVES AND
TUBES

We are offering over 15,000
new valves and 150 new
tubes FROM STOCK

at unbelieveable low prices

Typs Price (p)  Type Price {p)

17DW4A 119 PC300 63
6F2§ 11 PCCes 45
30FL12 128 PCCBY 13

30PL13 128 PCC18% 33
ECL82 40 PCF82 22
ECL86 56 PD500 277
EY500A 55 PL95 83
PC86 42

Colour Tube New Sylvania 26"
A67-100X (909 £61.00

Minimum order £10.00
Inclusive of VAT & carriage U.K.
Cash with order.

e COMBINED PRECISION
'l ® COMPONENTS LTD.

Good peopie 1o deal with

North Road Preston PRTIYP Lancs
Phone Preston(STD 0772155034

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 /ndependent
TV Tube Rebuilder

FOR EX RENTAL COLOUR
AND MONO TELEVISIONS

N.G.T. COLOUR TUBES

First and only Independent Rebuilder with

Why not call in and see us — a relaxed friendly atmosphere,
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.

Export enquires welcome

West Midlands TV Trade Sales Ltd.

92 High Street, Kings Heath, Birmingham B14 7JZ.
021-444 6464

B.S.l. CERTIFICATION

(Certificate No. 004)
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.25
Phone: 01-771 3535.

20 years experiencae in television tube rebuilding.

EXRENTAL COLOURTV's.

THE BEST DEAL IN LONDON

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

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

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

Colin Butler TV Wholesale, Servier House, Horsenden Lane South, Perivale, Middx.
(New industrial estate behind Perivale underground station)
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SUPPLIERS TO

ALVE
omenbDILIE W BEARMAN  Sicifiere aztme

warranty. (See our lists for explanation)
“QUALITY” BRANDED VALVES ONLY CARRY THE 90 DAY GUARANTEE, SEE OUR LISTS.
IMMEDIATE POSTAL DESPATCH

LISTS SAE. QUOTED PRICES INCLUDING 8% ALLOWANCE IN LIEU OF GUARANTEE
DYSI  70p  EZ40&4! 65p PRICES FROM JUNE 1979 INCL. 124% VAT ON BYA VALVES:
Dyss/7 75 GYS0l £160 PCFB02 £1.00 PLI6  £1.20 U2S  60p  30P12 T0p Correct at time
DYso2 8 PC86 95  PCFB0S £1.75 PL84 60p U2  60p  30PLI P.OA. of going to press
ECC8I 75 PCS3 95  PCF08 £1.78 PLSO4 £LS0 6F23  60p  30PLI4 £120 ONLY.
ECC82/3 715p  PC9? 80p PCH200 £1.25 PL508 £1.58 ¢F28 £1.00 30PLIS £1.10
ECL80 70p PCCB4 3Sp  PCLE2 £1.00 P09 f300 20p4  p Alo3aTz,  MINIMUM ORDER 80y!
EF80  6Sp PCC89 75p  PCL83 £100 PL302 £290 30¢) 17DW4A & 40KD6 ENQUIRIES
EFI83 88 PCCI89 75p  PCL84 £1.00 PYSI/S3 S0p  30C17 x W_ESWD
EF184 88 PCF80 93p  PCLSS }etas PYSO0 90p  30FLI BY 100/127 etc. e
EH%  10p PCFs6 9%  pcisosF™™'® pysor 9op 3opL2 Jf120 O 2ipeach ON OUR
EYSl  85p PCF200 £1.65 PDS00 £3.60 PYS00 30L1S ~78p with 10W VAST
EY86/7 30p PCFS01 %0p  PFL200 £1.50 PYs00A}£L78 30L17 7% resistor. RANGE
SEND SAE FOR HUNDREDS OF OTHER TYPES AVAILABLE, VAST STOCKS. bl
COLOUR See separate Component, CRT and Transistor List. Many_obsolete types available. TELEPHONE
TRIPLER LIST (BRC) LR.C. or §.A.E. with enquiries please. Please verify current prices due to inflation etc. INQUIRIES
ALSO LATEST Overseas Post (@ Cost, UK. Post 15p per valve under £25.00 (max. 80p) but WELCOMED &
COMPONENTSLIST. ~ ~— — — —— 2p extra larger valves/ADDITIONAL VALVES 7p).  CALLERS WELCOME

{Adjacent to Pust Offic)) 6 POTTERS RD., NEW BARNET Production J0PLI discontinmd

mr;upn]_s:l;cms,pcuoo. HERTS. Tel: 449/1934-5 ( “Recording Machine”on 49/1934 ) Any e paid

Jome Teleton  yoge: Actual makers of NEW MICRO ALL GROUPS UHF AERIAL 625)— will be refunded.
types. EYSO0A, EL309,ELS19  3v 5 u-,mmu.mnm.mnmmmrm( (Tech reports S0p extra)

SOUTHERN VALVE COMPANY

Telephone 01-440/8641
Second Floor, 8 Potters Road, New Barnet, Herts. B on e o

ALL NEW & BOXED, “QUALITY" BRANDED VALVES mﬂﬂ%mw MINIMUM ORDER 80p
GUARANTEED 3 MONTHS. BVA ETC. ARE OFTEN VO e Correct only -
AVAILABLE PLEASE VERIFY artimeof  Some leading makes avaifal
(SEE OUR LISTS). QUOTES ON REQUEST. CURRENT PRICES.  going 1o press. VAT invoices issued on request,

DY86/7 53p EF86 55p  pCs6 PCF802 82p PL36 £110 PYS00A £1.80
35p EF89 75 pcgg :g: PCF805 £1.7§ PL81A  i0p UBF89 wﬁlﬂﬂ
ECCS] & LFIBS 5% pCoy  1sp PCESOs Jp ope 3 ucess % despatch
P PC900 65 PCF808 £1,7 PL83 46p UCHSI

Ecggg :231’ EH90 l60|) PCC84 35$ I;(C:Lsz 650  PL84 sop UCLE2 7sp CWOONLY.NoC.OD
EC p EL4I  £1.00 L83 £1.10 PLS00 UCL83
ECHSI 35 ELS09 £300 poces 55{.'; pcLed oy DU} niao USES 4 W‘)
ECH84  85p EMBY/S1 %p pccisy ssp PCLSS } ssp PLSE LL0 ULa  5sp £6 to £25 - 80p (max.
ECLBO  S2p EY86/7 48 Lol P pCLg0s PLS0Y  £3.05 UL84
ESL:% 6;: EYS00A £l.3 :(C:::“ & PCL86 ~ 85p PLBO2 £290 yy4l A

L kt EZ80 43p PCL200 £1.45 PY88 %0p UYS going 10 press but subjecx
EF80 4lp EZSi 435 PCF200 £1.60 PDsio  £3.60 PYS00  70p U25/526 to possible mum
EF8S 45p GvYsol £l PCF801 60p PFL200 £1.40 PY801  70p Also 3AT2,40KD6 tions if unavoidable.
One vaive post 15p, each extra valve 6p. MAX 80p LISTS & ENQUIRIES, S.A.E. PLEASE! (OR INTERNATIONAL REPLY COUPON)
Large valves 2p. each extra. VAT INCLUDED NO AGENTS NEW UHF “MICRO”AERIAL! Only 3. x 1. WIDE
EZ404& 4180p each! IN PRICES CALLERS __ BAND. PRICE £3.70 INCL. POST & VAT. (625 UHF),

$385%

ttems in stock at time of

§88%

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
TVCOMPONENT 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 (WTON ) WOLVERHAMPTON (0902) 773121

PHILIP H. BEARMAN 55 A AR, MRS,
NEW MONO TUBES. Usually 2 Year Guarantee. Tested prior sale.

K?l"/%vi 6wcﬁmfggcmﬂ SHORTLY. PRICES INCLUDE 124% VAT. (Callers welcome)

18.00. MAKES INCLUDE TOSHIBA, HITACHI, VEGA,
A31/120-CME1220 } (43 1/3(?(%‘ MAZDA, BRIMAR & MULLARD.
A34/100 - CME1420 £19.50* fCARRlAsGhE:Z.sg) }Mmug)l:‘ £3.50 colour; £1.50.
A38/160 — CME1520 £19.00* or Extra ourney. Extra.
- MULLARD A47-14W (AW47.91) £10, BRAND
A44/120WR — CME1713 £19.50* NEW! Also A59, 15W, £11.00.

AS0/120WR — CME2013 £18.00* MULLARD A47.26WR £15! MULLARD

A61/120WR — CME2413 £21.00* A59-23WR £16 All Mullard 2 year (NOT 1 year)
i}
Note® less £1 for 1 year guarantee. . guesee (INREVIATABLE AT THESE PRICES!)
COLOUR TUBES, Prices on application. SAE all enquiries please!
Prices correct at time of going to press but subject to alteration without notice.

Telephone enquiries welcomed. 19", 20" £60; 22" £69.50 £5 allowance old CRT.

TELEVISION JUNE 1979

TELEVISION TUBE
SHOP

NEW TUBES AT CUT PRICES

U.S.A/JAP. TYPE Nos.
9AGP4 19.50 2.44
190AB4/CB4 2.19
230ADB4 3.56
230DB4/CT468 3.00
240AB4A 2.24
CT507 2.24
CT512 3.44
310DGB4/DMBA.... 2.88
310EUBA... 249
310EYBA... 2.34
310FDB4, 249
310FXB4 1750 219
310GNB4A
310HCB4 2.94
340AB4 244
340AYB4 ...... 3.1
340RB4/CB4 3.06
340AHB4 3.06
Some Rebuilt Japanese
& European Types
Available at
£14.00 + VAT £1.75
COLOUR TUBES
{New & Colourex)
12VARP22 6250 17.81
..65.00 8.12
85.00 10.62
Ad4271X ... 6500 8.12
Ad7-342X ... 69.50 8.89
A47-343X ... 69.50 8.89
Ad49-191X ... 59.50 7.44
A51-220X... ....64.00  8.00
A56-120X ... ..69.50  8.89
A63-120X ... ...69.50 8.89
AG66-120X ....... 75.00 937
A66-140X/410X 70.50 8.81
A67-120X 82.00 1025
A67-140X/200; 69.50 8.89
A67-150X . 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

N
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SMALL ADS

The prepaid rate for classified advertisements is 18p per word
{minimum 12 words), box number 60p extra. Semi-display
setting £3.50 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 Magezines Limited, King’s Reach
Tower, Stamford St., London, SE1 9LS. (Telephone 01-261

5848).

CONDITIONS OF ACCEPTANCE
OF CLASSIFED ADVERTISEMENTS

1. Advertissments ars accepted subject
to the conditions appearing on our current
advartisement rate card and on the express
understanding  that  the  Advertiser

that the adverti does not

any Act of F nor is it
an infringement of the British Code of
Advertising Practice.

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

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

NOTICE TO READERS

When replying to Classified Advertisements please
ensure:

(A) That you have clearly stated your require-
ments.

IRELANDS LARGEST DISTRIBUTORS OF

COLOUR AND MONO TELEVISIONS
THOUSANDS TO CHOOSE FROM. MAKES INCLUDE BUSH, FERGUSON,
PYE, PHILIPS, GEC, DECCA, GRUNDIG, NORMANDIE, etc.

Mono from £2, Colour from £10, Delivery can be arranged.
Distributors for Tele-part, Labgear, Jaybeam Aerials, Weller and Eagle products etc.
SOLE DISTRIBUTORS IN IRELAND FOR TYNE INTERNATIONAL
COLOUR TELEVISION.

TELETRONICS, SESKINORE, CMAGH, CO. TYRONE. TEL: FINTONA 389 -

SETS & COMPONENTS ‘

T~ MAINS DROPPERS AND CAN CONDENSERS
40p

Philips G8 470

Philips G8 2-2-68Q 60p
Philips 210 118-148-Loopt2 60p
Philips 210 30-125-2K 855 70p
Philips GT23 6-124-840 70p
Thorn 3500 0p
Thorn 1500 350-20-148-1500-3172  85p
Thorn 1400 15p
Thorn 8000 56-1K-47-1292 85p
Pye 725 27-565 60p
R.B.M. TV161 250-14-1561 65p

GEC 2010 8-15-17-70-63-188%2 85p
2010 Covers 2013 2014 2017 & Sobell 1010 10A 13 & 1014
Bush TV165-166-171-175-176-178 6Sp
Murphy V1910-1913-1914-2014-2310-2311-2312 2314 65p
Bush A823 68-56Q 85p

IV Condensers: — 200 + 200 + 100 mfd 300V 42p cach
150—100-100-100-150M 325V £1.90

150-150- 100M 300V £1.50

175M 400V 100-100M 350V £1.95

400-400M 350V £2.50

Al 2500-2500m 30V 75p  2500-2500m 63V £1.35
Can  4700m 25V 80p  1500m 70V 75
Cond 2200m 40V 60p  1000m 63V 60p
BDX32 £1.98  PL8O2T Special  £3.50
100-300-100-16m 300V £1.60

Post Free, Cash with order, VAT paid.
Durham Supplies
367 Kensington Street, Bradford 8, West Yorkshire
20 AX & P.1.L. TUBE

Colour Tubes from £26
20 AX @l SIZOS ....cuevecnvsesssnissrsesonsisnssnens from £25
Toshiba P.L.L. All Sizes. from £26
S/S COLOUR SETS..... from £60
S/S & D/S MONO .....curerrrnenrersresanensen from £56

RING: JEFFRIES 01-845 2036

(B} That you have enclosed the right remi . (STD 066 284)
(C) That your name angd address is written in block DXTV Televisions, Amplifiers, filters supplied to in- :

capitals, and a0 5 l v
(D) That your letter is correctly addressed to the dividual requirements. Hugh Cocks, Bre Cottage, E”x RENTAL

advertiser. Stx.iple Cross, Robertsbridge, Sussex. S.A.E. with en- 19” UHF 625 £4.50
This will assist advertisers in processing and quiry please. Telephone 058083-317. 23" UHF 625 £6.00
despatching orders with the minimum of delay. Colour from £40.00

EDWARDS & SONS

LEDCo

THE PANEL PEOPLE

Specialists in the design,
manufacture and servicing
of TV panels
Typical repair prices:
PYE 697 Decoder £8.40
THORN 3000 Power Supply £9.60

PHILIPS G8 Line Scan £10.20

RANK A823 Timebase £9.50

GEC 2040 Decoder £8.40
VAT & P/P included

Send for full details and price list.
Special rates for contract and bulk
work.

We also make and supply the
celebrated LEDCo Solid State
CDA panel for the Pye hybrid
receiver (£21.00), Solid State
PL802 (£2.40) and Audio IC
module to replace Mullard
LP1162 (£6.75). Prices include

103 Goldhawk Road, London W12
Tel: 01-743 6996

VALVE BARGAINS

ANY 1-20p, 5-80p, 10—£1.25, 50-£6.50

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 Turrace, Hawkshaw, Via Bury, Lancs.

COLOUR PANEL EXCHANGE SERVICE

BRC 3000 - 3500 8000 - 8600
Philips G8 and GEC 2110 series.

in London area on Exchange Panels. Llrp
stockofBC:!SOOmspmNewmdslﬂ RC
Panels for sale. Immediate exchange on repairable panels,

Catalogue available on request.
KAY JAY TV SERVICE
34, Clauson Avenue, Northolt. Phone 864 0350.

578¢c Moseley Road, Birmingham B12 98BS.
Tel: 021-440 5712.

COLOUR TUBES VAT & p.p. Discounts for 5 or
Rebuilt with new electron gun, to British Standard. more.
High temperature pumping.
Here is what you pay. LEDCo. 189a Livingstone Road,
; (7)-I1 8;'19 inch gg Thomton Heath, Surrey CR4 8JZ
nc| ! -
22 inch £32.00 Tel. 01-653 7575
| 26inch £34.00
26 inch £38.00 BRC/TCE 2000, 3000, 8000, 9000.
Guarantee 2 years. Philips G8 550
Exchange basis. Pye 691, 697,713
Prices negotiable for contracts. Bush Murphy 802, 823.
Old Colour tubes purchased. Panel Repair/Exchange Singles or Bulk
Carriage £5-00.
TELESTAR TUBES MODULAR ELECTRONICS

160 Brabazon Road, Hounslow, TW5 9LP.
Telephone 01-897 0976.

35 Shipston Road, Stratford-on-Avon.

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

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

TEL: 0789 4424

444
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S.W.T.V. WHOLESALE

(TRADE ONLY)
WHOLESALERS OF EX-RENTAL TVs
MONGO: 20” & 24" S/S from £8.00
COLOUR: NORDMENDIE, PHILIPS, PYE, GEC, DECCA etc. ALL S/S
FRESH DELIVERIES WEEKLY
WORKING SETS AVAILABLE—WITH TESTING FACILITIES

OPEN MONDAYS & WEDNESDAYS 11 am-6 pm

128 LANDOR ROAD, LONDON S.W.9
Tel: 01-733 6232

PL802/T ToP QuaLITY

SOLID STATE REPLACEMENT VALVE
£240 each C.W.0.

LLOYD ELECTRONICS
63 North Parade, Grantham, Lincs.

BY127 5 for 80p BU208
8T106 9p  BOX32
V106 £1-30 BF459
2N4443 MPSA42 300v NPN
2N4444 28C 1520 250v
R20108 Power
R20088 BF394 (BF194)  Sfor
BU105 BC184
TV CONDENSERS
PYE 200+300:4 350v
THORN 3K 175uf 400v+ 100+ 100-360v
THORN 3K 1,000uf 70v
12VA CHOKES SUITABLE FOR THYRISTOR OR
LOW VOLTAGE SMOOTHING
PHILIPS/BUSH/GEC
ADD 20p P/P ORDERS UNDER £10

nan
88383
nn
28

vn g
£38 384 84

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

P.V.TUBES

Al types including 20AX-P.1.L. 12 months guarantes
Calour twhas supplid on @ ‘gless for gless’ basis
Catiors ring ta arronge te bring your gisa for on the spot eschange from sur stecks
Lamcashra'W. Yorks: dotiories by arrangoment
Casrings sentn por tube: Portobies £1-98; Mens £3-58; Calour £4 .69 inci. VAT

REBUILT REBUILT COLOUR
MONO 177 187 197 207 £28
A28-14W 117 {Pencil) £14 22" £30
A31-410W 12" €14 257 28" £34
A31-120W 127 (Pencil) £14 267 110° £38
A31-18W  12% £14
AJ4-100W 147 (Pencil) €14 NEW MONO
AJB-160W 15" {Pencil) €14  A31/510 12" €17
A44-120WR 17" £14  Replaces A31/120 Muliard
A58-23W 237 £14 AL 2year
A50-120WR 20~ f£11 warranty
AB1-120WR 24" £11 A34/510 14" £18-50
Glass 18 required for portabie Replaces A34/100
reburlt mono please. A50/120WR 20" £12
AB1/120WR 24" £13.50

All tube prices subject to 124% VAT.

e minimem order mit — you may eréw 33 you plesse

Immediste dospatch
Many mers “U” serins valves in steck

NEW VALVES
Type  Pria  Valve prices include 124% VAT
30FLI2 €125 [ Type  Price [ Typs  Prica | Type  Price

0Y802 67p | EF184 64p | PCCBS 60p | PL36 90p
0Y86/7 58p | EHS0 75p | PCCBY 65p | PLBI 50p
ECCB1 52p § EL34 £1-80 | PCC189 65p | PLB4 65p
ECC82/3  62p | ELB4 50p | PCF80 80p | PL504  £1 33

ECC85 50p | EL509  £2.50 | PCF86 65p | PL508  £2 00
ECC88 72p | EYB6/87  50p | PCF200 £1.60 | PL509  £2.52
ECF80 85p | EY500A £1.50 | PCFBO1 &0p | PLB19  £3.00

ECF82 85p | E280 50p | PCF802 80p | PLBO2 £2-22
ECHBY 55p | EZ81 50p  PCFB05 £1.85 | PY81 69p
ECHB4  £1.00 | GY501 £1-40 | PCFB06 70p | PY8S 80p

ECL8O 60p | GZ34  £1.75 | PCFBO8 £1-70 | PYS0DA €1 80
ECL82 80p | KTB6 €3 50 | PCH200 £1-20 | PYSOO/t  69p

ECLBS 75p | PC8B 75p | PCLB2 73p ) UCHBI 85p
ECF86 80p | PC8B 75p | PCLB4 80p | UCL82 75p
EF80 40p | PC92 85p { PCLB0S/85 B5p | LCLB3  £1.00
EF85 40p } PLY7 75p | PCLBE 85p | uLB4 £t 00
EF86 60p | PCI00 75p | PDSOD  £3-30 | U26 S0p
EF183 B4p | PCCBA 30p | PFL200 £1-25 | U191 50p
ALL VALVES ARE UNUSED - BOXED
- AND GUARANTEED

Post & Packing charges 14p for 1 valve - 7p for each
Additional vaive - 2p extra for large valves - max. 80p.
Post free orders over £20 - any parcel insured extra 10p.

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
Mono

20" £11.00
24" £12.00

Add VAT. @ 124% to all the
above prices.

Prices are based on a sound tube
for tube exchange.

For further details, contact:

C.R.T. Services

BISHTON, NEAR NEWPORT, GWENT

Telephone: Newport (0633) 412112
Llanwern 2112

P. V. TUBES o omiee =i
9 Havelock Strest, Oswaldtwistle, Accri re
BBS 3JY VAT. No. 291-1937-45,

COLOURTV's

All sizes and makes available.
Mono sets also available.
Ingertone {London)

24 Dames Road, Forest Gate,
London E7. Tel: 01-555 5569
Ingertone (Bristol)

28 St. Thomas St., Bristol 1.
Tel: 0272211179

Many working for disposal, trade only.
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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.

BRITISH AERIALS
The full range of quality BASC/AMA® aerials, amplifiers,
lashing kits, cables, masts, rotators and accessories can be
lied at ly competiti prices, normally from
stock. Representative examples are shown. For quotations
on specific items, or general and technical application
queries, please write (SAE). Lists supplied on request

Labgear CM8030/6040 wide

band amplifiers N £22.48
Jaybeam "Super Fringe’ FM3S F.M. Aerial +28.87
Antiference XG21 £38-15
Woisey “Colour King” £13.25

All prices include VAT and post and packing.

A Customer Advisory Service is available specialising in both
problem and fringe area reception for F.M. radio, VHF and
UHF T.V., and for receiving a 2nd ITV channel. An aerial
i ion service is ici to co in the late
summer for South West England, providing well engineered
installations tailored for individual locations and
requirements.

BASC: Aerialite, Antiference, Jayb , M
Premier Industries.

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

. Wolsey.

T v SPARES, PANELS
= W s AND MANUALS
PHILIPS - GRUNDIG

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

VALVE LIST

ALL VALVES FULLY TESTED

Five valves or over postage paid
Under five valves postage 6p each
DYS6/87  1Sp  PC900 8p  PCL8S/805 20p
EB9I PC PL36 20p

12p C84 8p
ECC82 10p  PCC8S 20p PL3O4 25p
ECL80 8  PCC8% 8 PY3/V3 135p
EF80 8  PCCl189 8, PY81/300  15p
EF85 8  PCC80S 155 PY80! 20p
EF183 10p  PCF80 8 U9 13p
EF184 10p  PCF86 15p  6F23 15p
EH%0 13p  PCFB0S 20  6/30L2 i5p
EY86/87  13p  PCL82 15p  30FS 10p
PC86 15p  PCL83 139 30FLI 20p
PC88 PCL84 18 30PL14 1p

Isrs L
AND MANY MORE AVAILABLE

S. W. ELECTRONICS

L 114 Burnley Road, Rawtenstall, Rossendale, Lancs.

FRENCH. T.V. Black and White and Secam Colour
Sets available at reasonable prices. Hugh Cocks, Bre
Cottage, Staplecross, Robertsbridge, Sussex.
Telephone 058083-317.

QUALITY REBUILT TUBES
HIGH TEMPERATURE PUMPING
Colour (2 year guarantee) from £30

Mono (including thin necks) from £16

Send or phone for full list and terms

OPEN SATURDAYS
WELTECH PICTURE TUBES
5M Avenue, Weald Harrow, Middx,

01-427 5063.

WANTED

NEW VALVES and CRT’s required, PCL80S5,
PL504, PL509, PYS500A etc. Cash waiting. Bearman,
6/8 Potters Road, New Barnet, Herts. Tel:
01-449 1934/5.

WANTED to buy or borrow UHF signal strength
meter. Fraser 4 Oykel Bridge, Lairg, Sutherland,
Scotland.

: REPAIRS

REPAIRS — have you more work than you can
handle, send your repairs of Televisions, Tape-
Recorders, music centres, radio-grams etc. to D.
Savage, 13 Salisbury Road, Wood Green, London
N22. Tel: 888-8787.

LADDERS

ALUMINIUM Roof Crawlers. Sizes 12ft.-24ft. Also
aluminium ext. up to 624ft. Leaflet. Ladder Centre
(TEL2), Halesfield (1), Telford. Tel: 586644. Callers
welcome.

445




ELECTRONIC
MAILORDER LTD.

VALVE BARGAINS

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

ECC82, EF80, EF183, EF184, EH90, PCF80,
PCF802, PCL82, PCL84, PCL85, PCLBOS,
PL504, PY81/800, PY88, 30PL14, 6F28,
PFL200.

Colour Valves — PL508, PL509, PL519,
PYS500/A. All tested. 55p each.

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

AERIAL BOOSTERS

Aerial boosters can produce remarkable
improvements on the picture and sound, in
fringe or difficult areas.

B11 - For the stereo and standard VHF/FM
radio.

B12 — For the older VHF television — Please
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

yews FLASH

HIGHVACUUM
QUALITY
REBUILTTELEVISION
PICTURETUBES
COMPETITIVE PRICES
CONTRACTTERMS
AVAILABLE
2 YEAR GUARANTEE

EG.

177187 197 £29.50 + VAT £3.69
20” £32.50 + VAT £4.06
227 £34.00 + VAT £4.25
25” £37.00 + VAT £4.63
26” £40.00 + VAT £5.00

PIL Tubes our speciality.
All Prices For Tubes available on
a Sound “Glass for Glass” basis
otherwise £20 surcharge

C.W.0. Carr./Ins. £5.80
“Old Glass Purchased”

TUBESURELTD.
Unit 111, Middlemore Industrial Estate,
Middlemore Road, Smethwick,
West Midlands.

Telephone: 021-5587777.

448

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.

12" + 14" + 16" Teleton & Hitachi etc.
portable types.

18" A47 — 342x, A47 —343x,470 DUB 22,
470 DKB 22, 470 EMB 22 etc.

18" Toshiba 470 ERB 22 etc. P.1.L.

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

20" A51 — 110x, AB1 - 220x, 510 AEB
22A, 510 ARB 22, 510 AUSB 22 (A),

o 510 BMB 22 £29.50 (€3.68)

22" A55 — 14x £33.00 (£4.12)

22" AB6 - 120x, AB6 — 140x, A56 — 410x  £33.00 (£4.12)

£41.00(£5.12)

£29.50 (£3.68)

£29.50 (£3.68)
£37.80 (€4.68)

£29.80 (€3.68)

22" A56 — 500x etc.
25" A63 - 11x, AB3 - 120x, A63 — 200x
etc. £37.80 (£4.68)
26" AB6 — 120x, A66 — 140x, A66 - 410x,
AB7 - 120x, AB7 — 150x, A67 - 200x £37.50 (£4.68)
26" A6 — 500x £45.50 (€5.68)

MONO

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

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

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

AN prices quoted assume the returmn of
vour oid envelope in rebuildable condi-
tion with your order.

Oid CRT and cash or cheque with order.
Carriage + packing £2.75 inc VAT anywhere
on mainland, or advance replacement by
special arrangement.

Carriage £3.95 both ways.

VALVES
ALLNEW AND BOXED

10C2 80p  10F1 50p 10P14  £1.00
2001 28p  20F2 28p 2001 28p
20P4 80p  20P5 80p 30P12 28p
30Ct5  80p  30L1 28p PCCB4  2Bp
PCLB3 £1.00 PL83 28p PY33 28p
uz2s s0p U191 28p U301 50p
U141 80p

V.AT. inclusive.

P & P 15p one valve plus 5p per valve.
Price includes 10% di in lieu of g
Ali valves tested before 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
isnow closed.

The new address is:—

96/100 WATERLOO ROAD,
UXBRIDGE, MIDDX.
TELEPHONE:
UXBRIDGE 55800

COLOUR T.V. SPARES

Large stock of parts for Decca

and Thorn
LOPT
DECCA 10o0r30 £10.50
17/1830 £10.50
80 or 100 £9.90
1700/2020 £11.75
12” portable £10.00
PHILIPS G8 £12.50
T CvC25/30 £9.90
CvC20 £10.75

TUNER CONTROL UNITS
for DECCA 30, 80, 100

4 Button £6.50
6 Button £8.65
7 Key £13.65

Cut-outs £1.55. Focus £3.50.
Line osc. coil 95p. 3R9 15w
52p. 2020 Dropper £2.05.
1590 Spkr.£4.50. 3000 Mains
Tx £10.44. 1043-05 Tuners £9.
Brand New Decca Receivers
Supplied.
Prices include VAT (123%)
Post & packing charge per order:
Transformers 70p, others 25p. First
class post mainly used.
BOTTOMLEY'S TELEVISION
11 Leeds Road, Hipperholme,
HALIFAX (0422) 202979
Callers — Phone first. Exit 26 M62
Catalogue 14p (free with an order if
requested)
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40V,2A

O.P.TransNPN PNP

BD375-6 Pair 20p

AD161-162 Pair 60p

For Varicap 7 Push Button

Units with Variable

Resistance, Fascia Plate

& Lamps £2.00

For Varicap 4 Push

Button without Fascia

Plate 20K 75p

Transistor BF180-1 UHF

Tuner Unit with AE

Socket & Leads. G.E.C.

Rotary Type £1.35New

New VHF/UHF Varicap

Units AEG £3.00
£2.50 Each

10 Watts Mullard

Modules LP1173 £2.50 New

BF258 20p

BC303 20p

BD207 30p

BF157 15p

BC238A 10p

BC148B 10p

TIP31A 20p

TIP2955 50p

BF195 10p

8A 800V

Thyristors 35p

2N6399A

TBA120A 30p
TBA 920 £1.00
TBA550Q

SBA 550B Gl
SN 76003 £1.00
No Heat Sink

TBA 800 75p
TDA 1170 75p
2N3583250V. 1 amp

output transistor 40p
Red & Green

L.E.D. Mixed 14 for £1.00
Large & Small

Varicap FM Tuner

Tuningrange 78-5to

108MHz £2.00
(I.F. Panel £2.00)

P EHT, Triplers Mono

5 stick 18kV-20kV £1.50

5 stick 25k V colour types
Triplers G8—GEC - AEG £3.00

400 + 400 350V 80p

Tripler 1174/33 Decca £3.50

SENDZ COMPONENTS

2 WOOD GRANGE CLOSE,
THORPE BAY, ESSEX.

Reg. Office only —
Callers by appointment only. Thank you.
Free Postage applies in U.K. only.

7A/Thyristors Bridge Rectifiers
400V S2600D 35p B30C600A6 15p
16172RCABT119Type £1.00 | B30C300P 15p
AT1025/08 Blue RCA Line Output Transistor for
Lateral Ass. 25p | usein Low Impedance Line
Output Circuits 75p
E1222 15p
BSY95A T | D11 “g&"?
2D P | BT146750VS.C.R. 60p
4.7NF 5kV 10p
TBA 641 BX1 £1.50
Convergence Panel for
GEC 2040 £2.00 | BFT43 15p
11Pots 5 Coils & - -
Resistors etc UHF Varicap Units
ELC 1043/05 £4.00
220MFD 450V 50p
UHF Replacement Varicap
PR 5 | UnitsG8 £3.50
MODULES 3A/100V Rectifiers T4p
Reject Units
VHF ELC 1042 50p 1A/400V Bridge/Recs 25p
TBA 120S.B. 30p
10Watt LP1173 £1.00 | | TBA120B 30p
LF.LP1170 50p Decca Bradford Tuner
AM/FMLP1179 50p | | Unit £2.50
TriplesLP1174 Mullard ~ £3.00
TIP 29A 25p
TIP 32 25p
BT 106 Special Type 60p
Y827 Diodes 30p
SN76227 50p
TBA 510 £1.00
TBA 540 £1.00
TBA 396 50p

PLEASE ADD 12}% VAT

’ ’ (]
TV'STV'STV'S
THOUSANDS OF MONO TV'S IN

STOCK

All makes — all sizes from £1.12}.
Square screens from £6.75. Clearance
of 25" D/STD CTV’S (Philips 500 and
GEC 2028 only). Checked complete
£15.75 each, add £8 p/pkg. Earlier
model S/STD (Philips 511, GEC 2040,
Pye Hybrid etc) Singles tested tube &
checked complete £38.25.

Quantities from £27 each

Singles working £47.25 each
Add £6 p/pkg

More recent S/STD CTV’S always in
stock (Pye Varicaps, Bush Integrated,
Thorn 3500/8000, Decca Bradford,
GEC 2100, Korting, Grundig, Luxor,
Japanese etc). Sold with tube tested
rom £48, working from £63.

Ring for quotations

NORTH ¥ SCOTLAND
Thernbe Peacack Cross
Roundsh Industrial Estats,
Lesds Roa Burnbank Road
Bradford 3. Hamilton.

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

MAIL ORDER SEND CWO (CHEQUES OR UNCROSSED PO’S) TO ANY BRANCH

EX-TV SPARES

RANK BUSH MURPHY 184
SERIES ETC

Decoder (Single IC) or Line Board £13.50

LF. Panel or Power Panel £9.00
Convergence Panel £6.75
Tuners £6.75
Complete EHT Stack £20.25

GEC HYBRID 2040/1 SERIES AND
PYE HYBRID CHASSIS

Decoder or DCA (Inc. Valves) £13.50
LF. Panel or Convergence Panel £9.00
Line Panel £15.75
Tuners £6.75
PHILIPS 511

L.F. Panel £9.00
Tuners £6.75
Lopt £9.00

Any above add £1.60 postage & packing

COLOUR TUBES

(fully tested)

25" £18.00
19 £20.25
22" £24.75
26" £29.25
Plus £4.00 p/pkeg.

MONO PANELS/

VEGA MONOCHROME TUBES
(Brand new USSR Manufacture in

Maker’s Box with 12 months
Guarantee)

20" Size £15.18
24" Size £17.44
Add £2.50 p/pkg.

Discounts for orders over five.

TRITEX: COLOUR TUBE
REBUILDS

(Callers only)

High Temperature bake process — full
2 year guarantee,

Any size (inc. 110°) only £36.00 plus
old glass.

TUNERS
Most types £3.37
£1 p/pkg.

ALL PRICES ARE

INCLUSIVE OF VAT.

RING FOR QUOTATIONS ON OTHER
SPARES

LONDON WEST
Kingsiey House Unit 4a
0ff Avonmore Rd. Bulwark Industrial
(Opp Olympia) Estate, Chepstow,
Hammersmith Rd. Nr. Bristol.
LONDON W14, G R 0 U P Tel: Chepstow
Tol: (01) 602 2982 (02912) 6652

SPECIAL OFFER

20''/24"  Single/STD PYE/EKCO/
PHILIPS TYPE 230 (Plastic back)
Re-furnished with good cabinet and
brand new USSR tube (12 month

guarantee).
20" Model £31.50
24" Model £33.75
Add £4.00 p/pkg.
MIDLAND ' SOUTHERN
48/52 Pershore Watling Strest
Strest, Hockcliffe, North
Birmingham 5. Dunstable {on AS5)
Tel: (021) 622 1023 Tek: Hockeliffe

(052521) 768




AD 161-162 PAIR 60p
40M/A

160M/A

;ég ﬁ;: 20MM Fuses

1A Mixed Values

mp Anti Surge

1-15Amp and

1.6 Amp Quick Blow

2 Amp 30 for

2-5 Amp £1.00

3 Amp

4 Amp

3500 Thorn Triplers £3.50
F7068PC 5Watt O/P1.C. £1.00
TK 25KC 15BL £1.50
Ex Panel Pye

ITT 11ITDL CVC 20/25/30 £4.00
TS2511TDT Thorn £4.00
TS2511TBQ Pye £1.50
TS2511TCE £3.00
1730 Decca £1.00
Mains Droppers

69R + 161R Pye 40p
Rank/Bush Mains Dropper
302R/70R/6R2 40p
147R + 260R Pye 40p
Thorn Mains Dropper
80R/6R/054R/720R/317R 40p
Thorn Mains Droppers

6R + 1R + 100R 35p
Thorn Mains On/Off

Switches, Push Button or

Rotary 15p
100 Mixed Diodes £1.00
IN5349 Diode } 10p
12V Z/Diodes EACH
400 MFD/350V 50p
GEC Tripler C2100 £2.00
300 Mixed Condensers £1.50
300 Mixed Resistors £1.50
30 Pre-sets 50p
100 W/W Resistors £1.50
40 Mixed Pots £1.50
20 Slider Pots £1.50
470M/100v 25p
Focus Unit 3500 Thorn £1.00
Thorn 8500 Focus Unit £1.00

4 Push Button UHF Unit

1400 — 1500 Series and 8500  £3.50
D.P. Audio Switch T4p
BF127 BC350 BF19%4

BF264 BF178 BF184

BF180 BF257 BC460

BF181 BF137 BF395

BF182 BCl161 BC263B
BC300 BF185 BF273

AC128 t5p EACH

3300/40v 680/40v

680/50v 220/63v

2200/10v 124p EACH
2N930 BC183

2N2222

2N3566 74p EACH
BF336 30p
TIP41A —42A PAIR 40p
G11 Philips Thyristors

GEC112M 60p
Pye Thyristors

2N4444-0T112

BT116 85p
BU126 £1.00
6200PF/2000V 8p
-3/600V 8p

Mixed Components 1lb for £1.50
Mains On/Off Switch GEC
Push Button or Rotary -30p

15,000 PF 10kV 10p | SN76533N £1.00 | 160PF 8Kv 100M 50v
22,000 PF 10kV 10p | TBA990 £1.00 | 270PF 8Kv 330M 10v
25,000 PF 10kV 10p | SN76660N 50p 1000PF 10Kv 330M 25v
F7068PC 5WattO/P.LC.  £1.00 { SN76650N £1.00 | 1200PF 10Kv 330M 35v
= - TBAS560Q £2,00 1000PF 12Kv 330M 50v
100 Mixed Electrolytics TBAS540Q £1.00 | 160M 25v 330M 63v
1000 MFD to 4 MFD £250 | TBAS4Q £1.00 | 220M 25v 470M 25v
SN76530P 3sp] TISII 25p | 1000M 16v 470M 35v
TAD100 £1.00 220M 35v 470M 40v
BYX 38/600R 50p | saBsso £1.50 | 220M 40v 47/63
.1 MFD 400 sp | TBAS30 £1.00 | 220M 50v 300PF 6Kv
.1 MFD 2000v 15p i 470M 25v 8M/350v
.1 MED 800v RCA40506 Thyristors 50p | 22M 315v 10p EACH
.01 MFD 1000v BC365 10p
BC108 7
‘047 MED 1000y 8p D610 | sop | BDS61-2 PAIR 30p
A7 MED 630y EACH BD619 pAIR | BD183 50p
'0022 D 1500: MJE2955 50p TDA2680 £1.00
47 1000v 3sp. | TIP2955 S0 | SNteser 100
200+200+ 100M 325v 40p | AC188 10p | MC1352PQ £1.00
470+ 470 250v 40p | BC149C » SN7613IN £1.00
100+200M 325v 30p - TBAG651 £1.00
200+ 200+ 100+32M 350v 70p | Aerial Amp Power TBA750Q £1.50
150+ 200+ 200M 300v 50p Supplies 15 volts £1.00 | TBA920Q £2.00
800M 250v 20p SN76003N £1.50
600M 300v £1.00 | BCis8 8p g:;gggls‘] £1.00
400M 400v £1.00 | BC213LA 6p £1.50
800+800M 250v 60p | BFs94 6p | IN4148 3p
300+300+100+32+32 300v £11 Bci4a7C 7 BF198 Tp
IOO:A(;VSOV §5p BC212LT 7 BF274 5p
A 25 | BC1s2L 7 | BAISO Top
el 5P | BC148B 7 | BY184 25p
680M 100v 25p BY187 50[)
6800M 40v 3sp | BD13I 2l 20p
100M 350v 20p | Thorn 1590 Mains Lead & TBA396 £1.00
22M 350v 20p | On/Off Switch & Control TBA510Q £1.00
33000 10v 30p | Panel with 3 Slider Pots £1.00 i
15000 40v sop TBA480Q £1.00
Reject VHF Varicap Units TBAS50Q £1.50
2.2/63v ™ 470563 fos UHF ' 50p | TBA720A £1.50
20M10v O | 470/100 Q| AElsolating Socket& UHF TBA 790B131 £1.00
2amioov X | 220063 F | pagotE sop | TBAS0O 95p
2M 100v o 1000/40 & = - SN76115N £1.00
4.TM63v  ° 2200/63 ~ g PPS‘;‘°"v12j5k V/Resistors TAAT00 £1.50
MIE2021 90y 80 | 1sp | o SErcap 3p | TBAS30Q L
SJE5451 5A EACH | EHT Rectifier Sticks TBASS0 £2.00
Used in Triplers SN76227N £1.00
90V 661 NPN } 28p | x80/150 10p SN76544N 50p
80W SA 660 PNP PAIR | coD118xMH EACH | SN76640N £1.00
EHT lead & anode cap 25p | CSD118xPA 12p ?_216102%? ﬂsgg
Thorn 1500 EHT Rec 30ff G770/HU37 EHT Rec. TCA27 £2.00
1 0Q
Sticks 0p EACH | silicone, used in Tripler 15p | TCA270SQ £1.00
BRC2108 10p Bridge Rectifiers 3 Amp 40p ]} Star Aerial Amps £4.00
100 Mixed Transistors £1.50 | 1A 100v 20p | CHANNEL B+C EACH
: 2A 100v 25p 4
; :;:;0 Diodes < 2-1:: WO00sM 20p g;g BYF3214 Sgg
BC107 7 BY127 10p | Rectifier Sticks & Lead
BF200 10p 1N4005 20 for £1.00 | R2010B £1.25
BSY79 19p 1N4006 20 for £1.00 § R2008B £2.00
BXYS50 15p IN4007 20 for £1.00 | BU105 £1.00
BYX94 1200v 1 Amp. 15 for £1.00 | BU105/04 £1.00
700M/250V 35 | BY 210/800 10 for £1.00 | BU205 £1.00
LONG WIRES BB105 UHF BU208 £1.75
300 Mixed Carbon Film BA 182 Varicap Diodes BU108 15p
5 of each type 1 Watt BB103 VHF 12 for 60p | BUI126 £1.00
1R to 2 meg. £1.50. ITT BY176 s50p BD130Y 20p
2N3055 40p
BA248 p
SP8385 Thorn 25p | By133 10p | BRC1693 Thorn 60p
GEC Push Button Mains BYX55/350 10p BD138 20p
Switches 30p | BY210/400 5p BD252 20p
GEC Rotary Mains Switches 15p | BY206 15p :
UHF Varicap Units BT106 95p ﬁg":’lg%“a“s' n
ELC1043EQUV ThomUnit  £4.00 | BT116 85p } PA l""ﬂ
g:r‘;::p"‘;;‘ggggggm £2.00 | LHE Mulard Tuner Units £2.00 | scros57 - 65p
AR BY212 15p | BRC4443 65p
6 Push Button Unit with 12 Kv Diodes 2 M/A 30p 5A 300 25p
Cable Form for 1590 series 5 i
for Varicap Tuner £1.00 18 Kv BYF3123 Silicone 30p § TIC106 Thyristors EACH
e 0 SENDZ COMPONENTS
VHF Varicap Units New,
49.00-219-00 MHZ £1.50 2 WOOD GRANGE CLOSE,
10M/500v 124p THORPE BAY, ESSEX.
l'zg{’ ;ng l:: Reg. Office only —
T 2 o Callers by appointment only. Thank you.
P q q
oW 50 s0p Free Postage applies in U.K. only.
2200/25 15p PLEASE ADD 121% VAT




