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PHD COMPONENTS
RADIO & TVCOMPONENT DISTRIBUTORS

UNIT 7 CENTENARY ESTATE
JEFFRIES RD ENFIELD MIDDX
SHOP NOW OPEN TELEX 261295

SEMICONDUCTORS AU113 3.00 BF273
AA113 0.16 | AL103 3.00 BF274
AA116 0.16 | AY102 300 | BF336
AA117 0.16 | BC107 020 BF337
AA119 0.16 | BC108 020 | BF338
0A91 012 | BC109 020 | BF355
0A95 012 | BC113 015 | BF458
0A202 018 | BC114 015 | BF459
BA100 0.18 | BC115 020 | BFT43
BA102 010 | BC116 0.20 BFX29
BA130 0.15 | BC117 020 | BFxss
BA154 010 | BC118 020 | BFxss
BA155 020 | BC119 050 | BFx89
BA164 0.12 | BC125 0.20 | BFY50
BAX13 0.16 | BC126 020 | BFYS51
BAX16 008 | BC136 020 | BFY52
BAY38 0.16 | BC137 020 BFY90
BY206 020 | BCt38 040 | BF381
IN4148 004 | BCI39 0.40 BFR39
BY126 020 | BC140 0.40 BFR79
BY127 015 | BC142 0.40 BFR81
BY133 022 | BC143 040 | BFR89
BY164 050 | BC147 015 | BF259
SKB2/08 1.00 | BC148 010 | BDX32
BY238 015 | BC149 0.15 BU206
BYX10 0.18 | BC153 0.15 | BU208/02
INA0O1 0.10 | BC154 015 | BU326S
IN4002 0.10 | BC157 0.15 | BUA40E
IN40O3 0.12 | BC158 0.15 | BU406D
IN4004 012 | BC159 0.15 BU407
IN40O5 012 | BC160 0.40 BU407D
IN4006 014 | BC161 040 | R2008B
IN4007 016 | BC170 0.15 R20108
IN5407 0.33 | BC171 0.15 R2540
BR100 030 | BC172 E 0.20 MEQ402
BR101 060 | BC177 0.20 MEO412
BRY39 060 | BC178 020 ME4003
TIC1160N 1.50 | BC179 020 | ME6002
BT119 2,00 | BCi182L 015 | MES0O1
BT120 2,00 | BC183L 015 | MJE2955
BYX/71/600 080 | BC184L 015 | MJE3005
2N444 150 | BC184LC 015 | Mp8113
TV106/2 1.50 | BC186 030 | MPSUOS
BYX88 2V7 010 | BC187 030 | MPSuss
BZY88 3V0 010 | BC203 015 TIP2955
BZY88 3v3 0.10 | BC204 015 | TIP30S5
BZY88 3v6 0.10 | BC205 015 | TIS9OM
BZYB8 3V9 0.10 | BC206 015 | 2N2904
BZYBS 4V3 0.10 | BC207 0.15 | 2N2905A
BZY88 4V7 0.10 | BC208 0.16 | 2N2908
BZY88 5V1 010 | BC209 015 | 2N3083
BZY88 5V6 0.10 | BC212L 015 | 2N3703
BZY88 6V2 010 | BC213L 015 | 2N3075
BZY88 6V8 0.10 | BC214L 015 | 2N3710
BZY88 7V5 0.10 | BC225 040 | 2N3055H
BZY88 8V2 0.10 | BC237 0.15 | TAA350
BZYB8 9V1 010 | BC23B 015 TAA550
BZY88 10V 010 | BC251A 0.15 | TAA570
BZY88 11V 0.10 | BC301 0.40 TAA611
BZY88 12V 010 | BC303 0.40 TAAB30S
BZY88 13V 0.10 | BC307 015 TAA6618
BZY88 15V 0.10 | BC308 0.15 SN76540N
BZY88 18V 010 | BC327 0.15 TAD100
BZY88 20V 0.10 | BC328 015 TBA120AS
BZY88 22V 010 | BC337 015 | TBA231
BZY88 27V 010 | BC338 015 TBA480Q
BZY88 33V 0.10 | BC547 0.15 TBA520Q
BZX61 7V5 020 | BC141-10 0.80 TBA530
BZX61 8V2 020 | BD115 0.50 TBA530Q
BZX61 8V1 020 BD124 180 TBA540
BZX61 10V 020 | BD131 0.70 | TBA540Q
BZX61 11V 020 | BD132 060 | TBASS0
BZX61 12V 020 | BD133 070 | TBAS50Q
BZX61 13V 020 | BD134 0.70 | TBA560C
BZX61 15V 020 | BD144 250 | TBA560CQ
BZX61 16V 020 | BD159 080 | TBAS70
BZX61 18V 0.20 | BD238 050 | TBAS570Q
BZX61 20V 020 | BD38O 070 | TBA641BX
BZX61 22V 020 | BD441 o070 | T1BAB41B11
BZX61 24V 020 | BD537 070 | 1BA651
BZX6127V 020 | BD538 070 | TBA720A
BZX61 30V 020 | BD507 070 | TBA730
BZX61 33V 020 | BDS508 075 | 7BA750
BZX61 36V 020 | 16181 1.20 | T1BA750Q
BZX61 39V 020 | 16182 120 | TBAS0O
BZX61 47V 0.20 | BD709 100 | TBA810S
BZX61 72V 020 | BD710 1.00 | TBA820
AC107 0.35 | BD442 070 | TBA920
AC127 0.50 | BD379 050 | TBA920Q
AC127/01 060 | BF115 060 | TBAY90
AC128 060 | BF118 060 | TBA9S%0Q
AC128/01 060 | BF152 040 | TCA2205A
AC141 050 | BF154 020 | TCA900
AC141K 060 | BF157 070 | TCA940
AC142 040 { BF158 040 | TDA1170
AC142K 060 | BF160 0.60 TDA1200
AC176 060 | BF163 060 | TDA1270
AC176/01 060 | BF167 050 | TDA1412
AC186 040 | BF173 050 | TDA2020
AC187 040 | BF177 050 SN76115N
AC187K 060 | BF179 0.50 SN76227N
AC188 040 | BF180 0.50 SN76530P
AC188K 060 | BF181 0.60 SN76651N
AD140 1.50 | BF1B2 0.50 SN76003N
AD142 1.50 | BF183 0.50 SN76013N
AD143 1.50 | BF184 0.50 SN76013NO
AD145 1.50 | BF185 0.50 SN76013ND
AD149 100 | BF194 020 SN76023N
AD161/2 1.50 | BF195 020 SN76023ND
AD162 070 | BF196 0.20 SN76033N
AD262 1.50 | BF197 020 SN76110N
AF121 060 | BF198 015 SN76226DN
AF124 060 | BF199 015 SN76227N
AF125 0.60 | BF200 0.15 SN76532N
AF126 0.60 | BF224 015 SN76533N
AF127 060 | BF240 045 SN76544N
AF139 060 | BF241 0.20 SN766504
AF239 1.00 | BF256LC 050 SN76665N
AL102 300 | BF257 050 SN76666N
AU107 300 | BF25B 050 SL9018
AU110 300 | BF271 0.60 SL9178

ALL COMPONENTS OFFERED SUBJECT TO
AVAILABILITY. WE RESERVE THE RIGHT TO
SUBSTITUTE REPLACEMENTS SHOULD THE
ORIGINAL PART BE OUT OF STOCK OR
UNAVAILABLE!

PLEASE ADD 50p per parcel post
and packing.

0.20 TBA396Q 200 EHT MULTIPLIERS
0.25 TDA440 250
050 SN76001N 1.50 TCES50 Doubler 2.00
50 TCES50/1400 Tripler 504
0 TBA520 200
0.50 TCE1400 {Piped System Only) 456
TBA120S 1.00
0.80 TCE1500 Doubler 416
TBA396 2.00 5
1.00 TCA270SQ 2.00 TCE1500 Tripler 4.64
100 T0A2030 8-00 TCE1600 1/2 Wave 3.95
050 - DECCA CS 1730/1830 Doubler  4.23
TDA2140 6.00 :
050 | TOAZ150 600 | DECCACS 1910/2213 Tripler  6.67
0. DECCA 30 Series Tripler 6.01
50 | TDAZ160 600 ]
050 | DECCA 80 Series Tripler 6.43
TDA1230 3.00 5
0.50 TDA3089 2,00 DECCA 100 Series Tripler 6.68
050 TDA1054M 200 GEC Hybnd 2028 Tripler 6.43
0.50 MC1349P 1'50 GEC 2110 Tripler Pre JAN77  7.21
0.50 SAAGE1 0‘60 GEC 2110 Tripler Post JAN77 643
1.20 SAS560S 2_00 ITT CVC 5/8/9 Tripler 6.51
050 ITT CVC 20/25/30 6.45
SAS570S 2.00 s :
0.30 Philips 520 Tripler 651
SN7400N 0.40 d 4
030 Philips 550 Tripler 6.42
SN7413N 090 H !
030 SN74122N 100 Philips G3 Tripler 6.63
PYE 691/633/697 Tripler 6.68
050 SN74141N 100
.2 RRI 823 Tripler 548
025 | TBA395 1.80
2.50 . RRIZ179/823 6.68
TBA395Q 1.80 .
160 TBA950 400 TCE 3000/3500 Tripler 5.51
2.80 TCA800 400 TCE 4000 Tripler 8.00
100 TCE 8000 Doubler 353
TCA800Q 4.00
2.00 TCE B500 Tnpler 5.60
TDA1180 3.00
2.50 TCE 9000 Tripler 728
TDA1190 3.30 o
1.70 TVK 76/13 Continental Sets 550
TDA2002H 3.60
250 TVK 52 ITT Replacement 668
TDAZ25%0Q 5.00 . .
250 TOAZ600 5.00 Korting 90% Tripler 650
2.50 TDA2640 3.30 Autovox Tripler 6.50
3.00 Y Rediffusion MK 1 Tripler 600
TDA3850 3.00
0.20 TAAB21 AX1 330 RRI TV 25 Quadrupler 4.00
020 | TBA625X5 200 | RRIT20 O
0.15 TCAB30S 2.00 MULTISECTION CAPACITORS
0%8 TDA2020/A2 500 DECCA 400 400/350
o0 b 2070y 500 | DECCA80/100 400/350 -
- . 800/250 4.00
1.?)8 133&;3@3D2 ‘51.(5)8 GEC 200 %oo 1650 50/350 300
. 3 GEC 100 2000/35 1.10
11%8 TCAS40E 3.00 GEC Philips G8 600/250 210
3 GEC Philips G8 600/300 250
}'38 We can often supply equivalents ITT KB 200 200 75 25/350 3.00
030 to transistors & 1C's not listed Free ITT CVC 20 200/400 220
050 list on request with any order Ec‘gpggc; 1;037:?&2)?;)50 ; gg
050 1
PYE 1000 1000/40 0.90
050 ‘é@;‘é;s; 430 | PYE731800250 2550
020 DYBO2 180 RRI 2500-2500/30 1.30
020 ECC82 130 RRI 600/300 2.50
0'20 ECC84 120 RRI 300 - 300/300 2.50
O-GO ECHS3 1’10 TCE 950 100 300 100 16 1.00
g . TCE 1400 150 100 100
0.80 ECH84 110 100 150 370
o Egtgg 119 | Tce 1500 150150 100 210
. TCE 3000/3500 175/400 .
1.75 ECL86 110 100 - 100/350 270
aao | B 119 | TcE 300013500 600170 1.00
150 EF183 1'70 TCE 3000/3500 220/100 0.70
200 EF184 160 TCE 8000/8500 2500-2600/63  1.50
075 L34 300 TCE 8000/8500 700/200 100
120 EL84 260 TCE 8000/8500 400/350 1.00
220 GY501 3'00 TCE 8000 400/400 300
2'00 PCY7 1'50 TCE 9500 220/400 220
200 | PCaoo 150 | MAINS DROPPERS
2.00 PCF80 174 TCE 140 12R - 16,1K7 ~ 116
220 PCF802 1.60 462,126 1.16
g(z)g Egtggs 1;8 TCE 1500 350 - 20. 128,
. IK5, 317 1.10
3.00 PCL84 1.80 TCE 1600 18 Thermal Link
220 PCL85/805 1.90 320 - 70.39 110
220 PCL86 1.90 TCE 3000/3500 0.80
ggg 2?520%510 ggg TCE 8000/8000A 56 - 1K. 47,12
- 5R 1R - 100R 1.00
3.00 PL36 260 Philips G8 2.2 - 68 0.90
4.00 PL81 1.50 Philips G8 47 080
300 | PL504 250 | philips 21030 - 125, 2K85 070
1.28 gtggg %gg Philips 210118 - 118 - 148
. {Link) 065
200 PL519 5.00 RRI 164 - 50 - 1694 0.60
200 PL802 3.00 RRI A640 250 - 14 - 156 0.80
}(S)g ';:g(S)OA ;gg GEC 27830 10 - 156 .19
b 10 - 63 - 188 1.00
1.50 PY800/801 170 GEC 2000 080
%88 ggFLI?ZZN ]I ‘18 PYE 731,735 36 - 27 100
4 E PYE 1100860 - 70 - 173 -
200 PCF805 1.20 26 16 - 17 - 18 1.00
2.00 EEFSOS A 120 | RRI82356R - 68R 0.80
S0 B0 = ALY 500 | CONNECTORS
Y VALVES NOT SHOWN HERE MAY
200 | BEIN STOCK. PLEASE WRITE e A a0 10:00
' FOR QUOTE o .
3.00 AL Coax Plugs Pack of Ten 1.80
4.00 6DB Attenuator 100
1.00 DIRECT REPLACEMENT PARTS 12DB Attenuator 1.00
4.00 Decca 30 Series Lopt 8.00 18D8B Attenuator 1.00
200 173 Tuner {Repl Elc 1043/05) 8.00 Back to Back Coax 0.40
1.20 4.443MHZ Crystals 2.00
100 | CutOut TCE 3500 Rleo | IRSERXICERIDSAIO0LS
150 Cut Out GEC 2.50 Super Servisol 0.82
3.00 Cut Out TCE 8500 200 Foam Cleanser 0.82
2.00 TV18 Rectifier Stick 200 Silicone Grease 0.82
2.00 TV20 Rectifier Stick 2.00 Plastic Seal 0.82
200 VA 1104 Thermister 080 Aeroklene 0.82
2.00 Transductor TCE 3000 1.60 Freezit 082
1.00 AEG Tuner (Repl Elc 1043/06) 9.00 Antistatic 0.82
2.00 Aeriel Isolator Kit 160 Solder 18 SWG 60/40 5KGM 7.50
200 Philips G8 Lopt 1200 SR2 Desoldenng Tool 9.70
2 gO PYE 691/697 Lopt 11.00 SR3AS Mini Silver 7.00
120 Bush A 774 Lopt 1800 SR3A Mini Orange 680
2.00 Bush Q823 Liopt 5.00 Replacement Nozzles 080
200 Pye 731 IF Gain 10.50 Replacement Washers 0.19
200 A823 Bush Power Panel 20.00 Solder Mop Red 0.60
1.00 PL BO2T Transistorised 4.00 Solder Mop Brown 060
1.50 BAHCO TOOLS - Come and see the Side Cutters ORYX 320
1.20 full range at our shop or send for full VTY BO/80 Transistor EQV
P
6.00 catalogue free, on request, with any A-Zor2N 5.00 each
8.00 order. Books PR 9.00 PF
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COPYRIGHT this month
©IPC Magazines Limited, 1980. Copyright in ‘
all drawings, photographs and articles
published in Television is fully protected and ::34 .Ir.e ladter q
reproduction or imitation in whole or in part eNeev‘v,sp'c?mment and developments
is expressly forbidden. All reasonable 46 Read ' PCB Servi P )
precautions are taken by Te/evision to ensure 6 o iy  Serv ce
that the advice and data given to readers are 649  Studio 80 Project: Video Camera, Part 1 by Malcolm Burrell
reliable. We cannot however guarantee it and zg;agﬂtv(ifhaasmg: g%":;:ég"g:g:g%ﬁ \va?l'fh'
;v? cannot accept legal responsibility for it. provide constructors with an easy to assemble
rices are those current as we go to press. video studio.
651 Servicing the Indesit T12S by John Law
CORRESPONDENCE The problem with these common portables is their
All correspondence regarding advertisements unusual power supply circuitry. An account of
should be addressed to the Advertisement how it operates and simple fault-finding procedures.
Manager, “Television”, King's Reach Tower, 6564 All on a Quiet Afternoon by Les Lawry~Johns
Stamford Street, London SE1 9LS. Editorial A sudden avalanche of customers threatens to engulf
correspondence should be addressed to our intrepid trouble-shooter.
“Television”, IPC Magazines Ltd., Lavington 656 Letters
House, Lavington Street, London SE1 OPF. 657 Next Month in Television
658 Vigtage TV: Th? HMV l\:{lodglv 901 g by David Looser
estoring one of the very first TV sets, a dual-standar:
ir(rl Baflft:?allngsl:fiption costs £10 in the model pr%duced in 193r6y'
661 Bionic Alternatives by Eugene Trundle
UK, £11 overseas ($24.20 Canada or USA). A review of various transplants available for i
Send orders with payment to IPC Services, use with Pye colour receivers.
Oakfield House, Perrymount Road, Haywards 662 VCR No-colour Faults by Steve Beeching, T.Eng. (C.E.I.)
Heath, Sussex. Colour signal processing in most VCRs is quite
a complex affair, so that a fair chunk of circuitry
can be responsible for the no-colour symptom. An
BINDERS AND INDEXES investigation of the possibilities.
Binders (£4.40) and Indexes (46p) can be 666 Components for TV, Part4 by Harold Peters
supplied by the Post Sales Department, IPC Delay lines, crystals, ceramic filters and SAWFs,
Magazines Ltd., Lavington House, 25 668 Service Notebook by George Wilding
Lavington Street, London SE1 OPF. Prices Faults and how to tackle them.
include postage and VAT. In the case of 670 Long-distance Television by Roger Bunney
overseas orders, add 60p. Reports on DX reception and conditions, and news from
abroad.
672 Whistling TV Sets by Derek Snellin
BACK NUMBERS Sets thagt whistle and sing have bacome something Y 9
Some back issues are available from the of an epidemic. How to find the cause and cure it.
Post Sales Department, IPC Magazines Ltd., 673 The Philips Projection TV System by Harold Peters
Lavington House, 25 Lavington Street, The workings of the new Phlllps colour
London SE1 OPF at 75p inclusive of postage projection TV system.
and packing. 674 TV Servicing by S. Simon
The Simon column takes T newilwv cours_le_; pract|ctar:
notes on servicing particular chassis. This time the
QUERIES. ) : Thorn 8000/800(9)2/8500/8800 chassis.
We regret that we cannot answer technical 676 New CTV Signals Board, Part 2 by Luke Theodossiou
queries over the telephone nor supply service Layouts, construction, component details and a :
sheets. We will endeavour to assist readers description of the i.f. module.
who have queries relating to articles 879 Service Hints by Mike Dutton
published in Television, but we cannot offer Faults and their causes.
advice on modifications to our published 680 Scan Currents by S. George
designs nor comment on alternative ways of The c.r.t.'s beam has to be deflected to the right and to
using them. All correspondents expecting a the left, also upwards and downwards. This involves
reply should enclose a stamped addressed current reversal in the timebase output stages. A look at the
envelope. basic deftection arrangements.
Requests for advice in dealing with servicing 681 Service Bureau
problems should be directed to our Queries 683 Test Case214
Service. For details see our regular feature
“Service Bureau’. Send to the address OUR NEXT ISSUE DATED NOVEMBER WILL
given above (see “correspondence”). BE PUBLISHED ON OCTOBER 22
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MISC. S/Output Trans.
£1 + VAT +£1 P&P
F/Output Trans.

£1.25 +VAT + £1 P&P.
Scancoils £1.50 + VAT
+ £1 P&P. Other
spares available, please

MONO TUBES
(tested)

19" Rimguard £3.00

23" Rimguard £4.00

20" Rimguard £5.00

24" Rimguard £6.00

at £4.00

MONO TUNERS
6-button integrated all
U.H.F. P/Button D/S

£3.80. U.H.F.
S/S £4.00. Rotary £3.00

THE UNBEATABLE BRIARWOOD SERVICE
EX-EQUIPMENT SPARES

MONO LOPTS | MONO PANELS

All D/Standard Lopts
at £4.00+£1 P.&P.
All S/Standard at

P/Button | £4.00 + £1 P.&P.

i.e. Philips, Bushetc. g g @ ® @ ® © ;66’1'5'9;. .A."f.‘.
£3.60 +£1 P.&P. SE
owmersior 3 PLEFSR L TEMS AND,

S/hand chassis if

OST.
OVERSEAS AT Coseie o

write or phone for details. | + £5.00 P.&P. +£1 P&P. gl .. CcASH WITH .At_\; eseve*?
oo
VALVES (MONO & COLOUR) sove*?
PCL82 0.10 30C1 0.10 PCC183 0.10 EF183 0.10 PL504 0.25 ECL80 0.10
PCL83 0.25 30C17 0.10 30C15 0.10 EF184 0.10 6/30L2 0.10 PL509 1.00
PCL84 0.10 PCF802 0.10 30C18 0.25 6BW7 0.10 30PL1 0.25 PY500 1.00
PCL85 0.10 PCF805 0.25 PC97 0.20 EHSO 0.10 30PL13/4 0.10 GY501 1.00
PCL86 0.10 PCF806 0.10 PCS00 0.10 DY802 0.10 30FL1/2 0.25 PL508 0.50
PFL200 0.10 PCF808 0.25 EF80 0.10 PY800/1 0.10 ECC82 0.10 PCF200 0.50
PCF801 0.10 PCF80 0.10 EF85 0.10 PL36 0.25 ECC81 0.10 EYS51 0.15
Please note there is 25p Postage and Packing per order. evove s
= 528p Rosizy L £ BONOT SELL RUBBISH &
. AT BR\AR.V:I??. esee®®
D/STANDARD COLOUR SPARE PANELS Lesosecc?
IF LUM CHROMA EHT REG CON S/OUTPUT POWER LB F/TB
Bush/Murphy 5.00 5.00 6.50 — — 5.00 1.50 5.00 = —
GEC/Sobell 5.00 5.50 — == — 5.00 — — — 7.50
Philips 5.00 7.00 — — — 5.00 — — — 5.00
Decca 5.00 9.00 9.00 — — 5.00 2.00 6.00 — 5.00
(19" only)
Thorn 2000 5.00 5.00 5.00 6.50 6.50 7.00 — 6.50 10.00 5.00
Pye 7.00 6.00 7.00 — — 5.00 — — — 5.00
Baird 6.50 8.50 7.00 — — 5.00 — — — 5.00
Postage & Packing £1.25
S/STANDARD COLOUR SPARE PANELS
IF LUM CHROMA VIDEO CON POWER /T8 F/TB
Bush 184 9.50 - 12.00 — 6.00 6.00 12.00 —
GEC Hybrid 6.00 6.50 9.00 — 5.00 — = 12.00
Philips G6 S/S 9.50 = 10.00 — 5.00 == == 6.00
Thorn 3000 6.00 6.00 6.00 5.00 20.00 20.00 6.00
Pye 691/693 6.00 6.00 8.00 — 5.00 — 15.00 5.00
Thorn 3500 6.00 6.00 6.00 6.50 12.00 20.00 20.50 6.00
Korting and other foreign Postage & Packing £1.25
panels available on request.
1‘5°'-°U“ TUBES | COLOUR TUNERS COLOUR LOPTS | MISC.
1 g,, g: ggg Bush £5.00 Most Lopts available ‘ S/Output transformer
15 £15.00 E:? G6S/S £2.00 ol rf%oFo' o fFr/O(;n Eiom £1.25 MHORNST=00RUNEE
,, ) ilips K ritis| oreign utput from £1.25.
123,, A49/192 E:ggg Thorn 3000 £5.00 makes. Please ring Scancoils from £5.00. NEW SPECIAL OFFER
oo £2000 | PYe891 £5.00 or write. P&P £1. AT £8.00
25" £1 5‘00 Some new tuners in stock, P&P per Lopt £1. Other spares available on R
26" £22.00 can supply on request. Many request. Postage & Packing £1.00
Plus P&P £6 00 Foreign Tuners also available
New rebuikt ;ubos on request. Plus P&P £1.
available on request.

-
CALL IN AND SEE 100's OF TOP QUALITY COLOURTV’S

ALWAYS INSTOCK

All with good tested tubese Clean cabinets complete e All sets ready for inspection

KOPENING TIMES MON-FRI 9.00-12.00/1.00-5.45 (CLOSE 4.30 SAT)

Briarwood TV Limited

Britain's Mail Order
TV Specialists

BRIARWOO

TELEVISION OCTOBER 1980



THE PROFESSIONAL CHOICE. NATIONWIDE

NEW %%%ﬁ%gﬁ

TYPE PRICEE | TYPI PRICE £ | TYPE PRICEE | TYPE PRICEE | TYPE PRICEE | TYPE PRICE £ DIODES
AC107 0.20 | AF170 025 | BC172 0.08 | BD222/T1P31A | BF260 0.24 | Ocas 0.20 : mgg; 8'82
AC113 0.17 | AF172 0.20 ( BC173 0.12 0.37 | BF262 0.28 | 0C46 0.35 1N4003 0'06
AC115 0.17 | AF178 0.49 | BC177 0.12 | BD225/T1P31A | BF263 0.25 | OC70 022 | 1N40O4 007
AC117 0.24 | AF180 0.60 | BC178 0.12 0.39 | BF271 020 | OC71 0.28 1N4005 0'07
AC125 0.20 | AF181 0.30 | BC179 0.12 | BD234  0.34 | BF273 0.12 | 0C72 035 | 1N4006  0.08
AC126 0.18 | AF186 029 [ BC182L 009 | BD222  0.50 | BF336 028 | 0OC74 0.35 | 1N4007 0.08
AC127 0.19 | AF239 0.43 | BC183L 0.09 | BDX22  0.73 | BF337 0.24 | OC75 035 | 1N4148 003
AC128 017 | AUN13 1.29 | BC184L  0.09 | BDx32 1.98 | BF338 0.29 | OC76 035 | 1N4761A 0.11
AC131 0.13 BC186 0.18 | BDY18  0.756 | BFT42 0.26 | OC77 050 | 15401 012
AC141 0.23 | BA130  0.08 | BC187 0.18 | BDYSO  0.80 | BFT43 0.24 | 0Cc78 013 | 1NB404 012
AC142 0.19 | BA145 0.14 | BC209 0.11 | BF115 0.24 | BFX84 0.27 | ocs1 020 | 1N5406  0.13
AC141K 029 | BA148 0.17 | BC212 0.09 | BF121 0.21 | BFX85 027 | OC810 014 | yn5408  0.16
AC142K 029 | BA155 0.08 | BC213L  0.09 | BF154 0.12 | BFX88 0.24 | 0C82 0.20 )
AC151 0.17 | BAX13  0.05 | BC214L  0.09 | pF158 0.19 | BFY37 022 | ocs20  0.13
AC165 0.16 | BAX16 0.08 | BC237 0.07 | BF159 0.24 | BFY50 0.15 | 0c83 0.22 VALVES
AC166 0.16 | BC107 0.10 | BC240 0.31 | BF160 0.23 | BFY51 0.15 | ocs4 0.28 | pys7 0.52
AC168 0.17 | BC108 0.10 | BC281 0.24 | BF163 0.23 | BFY52 0.15 | OC85 0.13 | pygo2 0.64
AC176 0.17 | BC109 0.10 | BC262 0.18 | BF164 0.17 | BFY53 0.27 | 0C123 0.20 | gcca2 0.52
AC176K 0.28 | 8C113 0.09 | BC263B 0.20 | BF167 0.23 | BFY55 0.27 | 0C169 0.20 | Ergo 0.40
AC178 0.16 | BC114 0.12 | BC267 0.19 | BF173 0.21 | BHA00O2 1.90 | 0C170  0.22 | ggyg3 0.60
AC186 0.26 | BC115 0.10 | BC301 022 | BF177 0.26 | BR100 0.20 | oC17M 0.27 | gr184 0.60
AC187 021 [ BC116 0.10 | BC302 0.30 | BF178 0.24 | BSX20  0.23 | 0A91 0.05 | EHgo 0.60
AC188 0.20 | BC117 0.11 | BC307 0.10 | BF179 0.28 | BSX76 0.23 | BRC4443 0.65 | pcgg 0.76
AC187K  0.30 | BC119 0.22 | BC337 0.11 | BF180 0.30 | BSY84 0.36 | R2008B  1.50 | pcgs 076
AC188K 0.30 | BC125 0.12 | BC338 0.09 { BF181 0.34 | BT106 1.18 | R2010B  1.50 | pccag 0.65
AD130 050 | BC126 0.09 | BC307A 0.10 | BF182 0.30 | BT108 1.23 | R2308 038 | pcci8s  0.65
AD140  0.65 | BC136 0.12 | Bc308A 0.12 | BF183 029 | BT109 1.09 | R2305/8D222 PCF80 0.70
AD142 073 | BC137 0.12 | Bc3o9 0.14 | BF184 0.23 | BT116 1.23 0.37 | pcrss 0.68
AD143 0.70 | BC138 0.21 | BC547 0.09 | BF185 0.29 | BT120 1.23 | SCR957 0.65 | pCF801 0.70
AD145 070 | BC139 0.21 | BCs48 0.11 | BF186 0.30 | BU105/02 1.50 | TIP31A 038 | pcrgo2  0.74
AD149  0.64 | BC140 0.24 | pcsa9 0.11 | BF194 0.09 | BU105/04 2.00 | TIP32A  0.36 | pcLa2 067
AD161 0.40 | BC141 0.22 | BC557 0.11 | BF195 0.09 | BU126 1.40 { TIP30S5 0.53 | pcrgq 0.75
AD162 0.40 [ BC142 0.19 | BD112 0.39 | BF196 0.12 | BU205 1.20 | T1590 0.19 | pcLse 0.78
AD161 } 130 | BC143 0.19 | BD113 0.65 | BF197 0.10 | BU208 1.60 | T1691 0.19 | pcLsos 0.75
AD162 : BC147 0.07 | BD115  0.30 | BF198 0.11 | BY126 0.09 | Tvi106 109 | plF200  1.00
AF106 0.42 |pc148 0.07 | BD116 0.47 | BF199 0.14 | BY127 0.10 PL36 0.90
AF114 0.23 | BC149 0.07 | BD124 1.30 | BF200 0.28 PLB4 0.74
AF115 0.22 [ gc1s53 0.12 | BD131 0.32 | BF216 0.12 | 0C22 1.10 PL504 1.10
AF116 0.22 | gc1s4 ‘0.12 | BD132 0.34 | BF217 0.12 | 0C23 1.30 | SPECIALOFFER| p 509 2.45
AF117 0.30 | gc1s7 0.10 | 8D133 0.37 | BF218 0.12 | oc24 1.30 1 519018 3.50| PY8s 0.63
AF118 040 [ gc1s8 0.11 | BD135  0.26 | BF219 0.12 | OC25 1.00 [ 59178 6.00| PYSOOA 1.60
AF121 033 |pBc159  0.11 | BD136 026 | BF220  0.12 | 0C26 1.00 | Py81/800 0.57
AF124 0.33 | BC160 0.22 | BD137 0.26 | BF222 0.12 | ocae 1.00
:E: gg g-gg BC161 0.22 | BD138  0.26 | BF221 0.21 [ OC35 1.00

- BC167 009 | BD139 040 | BF224 0.2 | OC36 0.90
AF127 029 |[BC168 009 | BD140 o028 | BF256 037 | 0c38  0.90 SPECIAL OFFER
AF139 039 | BC169C 0.09 | BD144 1.39 | BF258 0.27 | oc42 0.45 Philips PL802
AF161 0.24 | gC171 0.08 | BD145  0.50 | BF259 0.27 | ocas 0.20 2.65

E.H.T. TRAYS COLOUR

All transistors, IC's offered are new and branded. Manufactured by Mullard, i.T.T., Texas, Motoroia etc. Please add 15% VAT to all items and overseas at cost

P & P U.K. 50p per order, overseas allow for package and postage Cash with all orders. All prices subject to alteration without notice.

DISCOUNT FO

BRIARWOOD'S UNBEATABLE OFFER TO
THE TELEVISION TRADE COLOUR SETS WITH
TESTED TUBES & GUARANTEED COMPLETE

IN 10°S

PYE 691 £18.00 EACH

BUSH 184 £23.00 EACH
THORN 3000 25” £23.00 EACH
KORTINGS £23.00 EACH
TELPRO £23.00 EACH

GOOD WORKING

IN 20°S IN10°S

£15.50 EACH £33.00 EACH
£21.00 EACH £38.00 EACH
£21.00 EACH £38.00 EACH
£21.00 EACH £43.00 EACH
£21.00 EACH £38.00 EACH

*COLOUR T.V'S AS THEY COME COMPLETE BUT WITH

UNTESTED TUBES @ £13.00

TELEVISION OCTOBER 1980

IN BATCHES OF 10°S.

MAINS DROPPERS
Mono

Bush 161

Ph'lips 210 30+125+2K85
Philips 210 118R+ 148R
Thorn 1400

GEC 2018

~ Thorn 1500

Colour
Bush AB23
Pye 723 2701+ 560
GEC2110-41Q
GEC2110 -12R5+12R5
GEC2110--27R5
Thorn 3500
Thorn 8000
Thorn 8500
Philips G8 47R
Philips G8 2.2+ 68
Ail plus VAT at 15%

4/5000 Grundig
5010/5011/5012/
6011/6012/7200/
2052/2210/2252R
Tandberg (radionette)
Autovox 6.60
Grundig 3000/3010
ot Tolatunkan 709710/
igg 717/2000 6.80
785p Korting 6.80
58p P&P 75p.pir:)rder .
70p [ X 3 OUR .
*° WY NOKAXR ORDER $ .
o7p 3 EXPRESOETHE CTEMS S
45p ® ON \_\STED ceeene
47p essoeece?
45p eee®
58p EXPORT
£y COLOUR
30p & MONO T.V.s
s AVAILABLE
READY
FOR USE
OVERSEAS

E.H.T. TRAYS MONO
950 MK2 1400 2.00
150018 19" stick
2.37
1600 24" 5 stick 2.48
Single stick Thorn TV

11.16K 70V 0.76
TV202 MT 0.75
TV2016K 18v  0.76
IC’s
SN76013N 1.20
SN76013ND 1.00
SN76023N 1.20
SN76023ND 1.00
SN76226DN 1.50
SN76227N 1.20
TBA341 0.97
TBAG20Q 1.10
TBAS30Q 1.10
TBAS40Q 1.45
TBAS50Q 1.40
TBAS560CQ 1.60
TBAS70Q 1.00
TBA80QO 1.00
TBA810 1.50
TBA920Q 1.0
TBA990Q 1.50
TCA270SQ 1.45
TCA270SA 145
TCA13278B 1.00

Pye 731 5.20
Pye 691/693 4.50
Decca (large screen}
C€S2030/2232/2630/
2632/2230/2233/
.2631 6.00
Philips G8 520/40 5.30
Phitips 5650 5.30
GECC2110 6.50
GEC Hybrid CTV ~ 6.10
Thom 3000/3500 5.00
Thorn 8000 2.42
Thom 8500 4.75
Thorm 9000 6.50
GECTVM 25 2.50
ITT/KB CVC 5/7/8/9
5.10

RRI (RBM) A823 6.00
Bang & Olufsen

Briarwood House Preston Street
rd West Yorkshire BD7 INS

Tel. Bradford

code 0274)
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Wide band aeriat for all UHF TV transmissions £2.50

\ |+ PRPE100 -
Mail order offers only.

Good, Fully working Colour TV's

— Engineer tested before despatch.

THORN 3000 19" @ £70.00
THORN 3000 25" @ £60.00

BRIARWOOD

TELEVISION LTD
Britain’s Mail Order TV Specialists

PYE 691 22" @ £55.00
PYE 691 26" @ £55.00
PYE 697 22" e £65.00
PYE 697 26" @ £65.00
' BUSH 184 19" @ £70.00
BUSH 184 22" e £70.00
BUSH 184 26" @ £70.00
PHILIPS K70 22" @ £80.00
PHILIPS K70 26" @ £80.00
GEC 2040 19" @ £565.00
GEC 2040 22" @ £55.00
GEC 2040 25" @ £55.00
GEC 2040 26" @ £65.00
KORTING 22" @ £70.00
KORTING 26" @ £80.00

Please note there is 15% V.A.T. on all the above prices. Plus £10.00p & p
ENGLAND, WALES AND SCOTLAND. Inland N & S IRELAND £15.00

B b

For any TV extending to 26",

All metal frame £7.80 + P&P £1.75 J

Fits 22"-26" TV's wood finished cross member.
State size required £5.75 + P&P £1.75
\_ y,

Good working Mono TV's
PYE, GEC, BUSH, etc.

Cheques, P.O. or Cash with orders please
P & P £5.00 for Mono TV's

20" & 24" S/S £15.00 to England, Wales and
20" & 24" D/S £14.00 Scotland.

19" & 23" D/S P/Button £12.00 (Inland) N & S Ireland
19” & 23" D/S Rotary £8.00 £7.00 per set.

Briarwood House. Preston Street, Bradford

West Yorkshire BD7 1LU
Tel: (0274) 306018

636
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MANOR SUPPLIES

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

Asin
!
&ed

% Output at UHF, applied to receiver aerial socket.

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

% Cross-hatch, grey scale, peak white and black level.

% Push button controls, battery or mains operated.

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

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

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

* % Kits include drilled P.C. board, with full circuit
data, assembly and setting up instructions.
*% All special parts such as coils and modulator
supplied complete and tested, ready for use.

* % Designed to professional standards.
% % Demonstration models at 172 West End Lane, NW6.

%% Every kit fully guaranteed. Technical back-up

Service.
MK4 DE LUXE (BATTERY) BUILT & TESTED £66.70 + £1.35P&P.
MK 4 DE LUXE (MAINS) BUILT & TESTED £80.50 + £1.50 P&P.
VHF MODULATOR (CHI to 4) FOR OVERSEAS £4.60.
INFORMATION ON VIDEO TAKE-OFF FOR C.C.T.V.

(ALL PRICES INCLUDE 15% VAT)

MANOR SUPPLIES
TELETEXT KIT (MK2)

(INCORPORATING MULLARD DECODER 6101VML)

BACKED BY
YEARS OF INFRA RED REMOTE CONTROL

EXPERIENCE

* EXTERNAL UNIT, PLUGS INTO AESOCKET OF TV RECE]VER

® LATER SPEC (DOUBLE HEIGHT, BACKGROUND COLOUR ETC).

* INFRA RED REMOTE CONTROL (MULLARD 5000 SYSTEM) STATION SELECTION,
TEXT, MIX, TlME DOUBLE HEIGHT, HOLD, CLOCK. REVEAL RESET ETC, ETC.

M lNCLUDES 'COMPLETE & TESTED 60t VML (MULLARD) DECODER, SAW FILTER IF

ANEL & 32 BUTTON REMOTE CONTROL HANDSET.

> SUlTABLE FOR BBC DEAF SUB-TITLE TRANSMISSIONS-REMODULATES PICTURE.

* CONVERTS ANY UHF RECEIVER TO STATION SELECTION REMOTE CONTROL
AND TELETEXT. (SIMPLIFIED KIT AVA]LABLE FOR REMOTE CONTROL ONLY).

¢ FACILITIES FOR VIDEOQ QUTPUT, MONITORS, CCTV ETC.

* AUDIO OUTLET FOR EXTERNAL HI-FI AMPLIFIER.

* EVERY KIT EASY TO ASSEMBLE & FULLY GUARANTEED. TECH. BACK-UP SERVICE.

* DE-LUXECASEMEASUREMENTS APPROX. 154 x 104 x 34,

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

FURTHER DETAILS ON REQUEST
ALSO,MANOR SUPPLIES TELETEXT MK 1 KIT(TEXAS)
NOW WITH REMOTE CONTROL PRICE £193.20 P/P £2.80.

TELEVISION OCTOBER 1980

TELETEXT & TELEVISION SPARES

SPECIAL OFFER TEXAS XMII TELETEXT MODULE NEW &
TESTED, LIMITED QUANTITY AT HALF PRICE £75.00 p.p. £1.40.
NEW 'TELEVISION' COLOUR RECEIVER PROJECT ALL PARTS
AVAILABLE AT PRESENT. POWER, SIGNAL & TIMEBASE. SEND
OR PHONE FOR LIST. WORKING MODEL ON SHOW WITH
TELETEXT. (PANEL TEST SERVICE NOW AVAILABLE).

NEW SAW FILTER IF AMPLIFIER PLUS TUNER COMPLETE AND
TESTED FOR T.V. SOUND & VISION £3280 pp. £1.10.
TELETEXT 5V STABILISED MAINS POWER SUPPLY (FOR TEXAS
OR MULLARD DECODERS) £6.70 p.p. £1.00.

TELETEXT 23 BUTTON DE-LUXE HANDSET WITH 5 YDS. (.ABLt:
£11.30 p.p. £1.00. XM11 INTERFACE PANEL (THORN) £2.10 p.p. 75p.
CROSS HATCH UNIT KIT, AERIAL INPUT TYPE, INCL. T.V.SYNC
AND UHF MODULATOR. BATTERY OPERATED. ALSO GIVES
PEAK WHITE & BLACK LEVELS. CAN BE USED FOR ANY SET
£12.65 p.p. 50p. (ALUM CASE £2.60 p.p. 80p.) COMPLETE TESTED
UNITS READY FOR USE (DE LUXE CASE) £26.00 p.p. £1.25.
ADDITIONAL GREY SCALEKIT £3.35 p.p. 35p.

TV TEST GENERATOR UHF MODULATOR £4.60 p.p. 40p.

UHF SIGNAL STRENGTH METER KIT £20.00 (VHF VERSION
£21.60). ALUM CASE £2.00 DE LUXE CASE £5.95 p.p. £1.60.

CRT TESTER & REACTIVATOR PROJECT KIT FOR COLOUR &
MONO £25.80 p.p. £1.80.

“TELEVISION” NEW PORTABLE RECEIVER PARTS AVAILABLE.
THORN 9000 TOUCH TUNE REMOTE CONTROL RECEIVER.
UNIT PLUS TRANSMITTER HANDSET £18.40 p.p. £1.40.

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

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

BUSH Z718, BC6100 SERIES SURPLUS LINE T.B. PANEL Z904,
INCL. LOPT, EHT STICK, FOCUS ETC, 18" or 22" £17.25 p.p. £1.80.

BUSH A823 IF PANEL (EXPORT VERSION) £3.25 p.p. £1.00.

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

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

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

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

GEC 2040 (TYPE) CDA PANEL £2.88 p.p. £1.25.

GEC 2040 CONVERGENCE PANEL £2.88 p.p. £1.30.

PYE 697 Line T.B. P.C.B. type salvaged £4.80 p.p. £1.50.
THORN 30001F Panel £9.78 p.p. £1.00.

THORN 3000 LINE TB PCB £5.75 each p.p. 85p.

THORN 3000 VID, IF, DEC, Ex Rental £5.75 each p.p. £1.30.
THORN 8000/8500 POWER/SALV. SPARES £2.88 p.p. 60p.

THORN 9000 LINE T.B. (incl. LOPT etc.), SALV., SPARES £8.62 p.p. £1.60.
MULLARD AT1022 Colour Scan Coils £6.90 p.p. £1.60, AT1023/05
Convergence Yoke £2.90 p.p. 95p, AT1025/06 Blue Lat. 90p p.p. 40p.
PHILIPS G9 Signal Board Panels for small spares £4.80 p.p. £1.00.
PHILIPS G6 Single standard convergence panels £2.90 p.p. £1.20.

G8 Decoder panels salvaged £4.25. Decoder panels for spares £2.00 p.p. £1.15,
VARICAP UHF MULLARD U321 £8.97, ELC1043/05 £6.35 p.p. 45p.,
G.1. type (equiv. 1043/05) £4.00 p.p. 40p. Control units, 3PSN £1.40, 4PSN
£1.75, 5PSN £2.00, 6PSN £2.10, Special Offer 6PSN £1.15 p.p. 40p.
BUSH “Touch Tune” assembly, incl. circuit £5.75 p.p. 85p.

VARICAP UHF-VHF ELC 2000S £9.80. BUSH TYPE £9 00 p.p. 85p.
VARICAP VHF MULLARD ELC1042 £7.95 p.p. 45p.

UHF/625 Tuners, many different types in stock. UHF tuners transisted. incl.
s/m drive, £3.28. Mullard 4 position push button £2.88 p.p. £1.30.
TRANSISTORISED 625 IF for T.V., sound, tested. £7.82 p.p. 75p.
MULLARD EP9000 Audio Unit incl. LP1162 Module £4.38 p.p. 85p.
LINE OUTPUT TRANSFORMERS. New guar. p.p. £1.00.

BUSH 145 to0 186SS series THORN 1590/1591 £5.50
BUSH, MURPHY AB816 series KB VC ELEVEN (003) £3.28
DECCA 20/24, 1700, 2000, 24 0 COLOUR LOPTS g

.. £88
FERG., HMV, MARCONI, ULTRA .
850 to 1580 .£6.80 R.BM.Z179

.......................... DECCA “Bradford
GEC 2000, 2047 scncs. etc... (state Model No. etc)...

INDESIT 20/24EG L £8.50
ITT/KB VCI 1o 53, |oo 200, 300 £8.50 ggg%‘zgoz(')gg-
MURPHY 1910 to 2417 series ...... £8.50 GEC 2110 Seri

PHILIPS 19TG 170, 210, 300........ £8.50 acs
PYE,INVICTA, EKCO, FERR.

ITT CVC 30 Seri
368, 169, 569, 769 series............... £8.50 PYE 697 PC..
SPECIAL OFFER PHlLlPS G8.. £10.1
GEC 2114]/FINELINE... £5.50 RN 3000/3500 SCAN, EHT £7.35
PYE 40,67 THORN 8000/8500.........ccc0ierererenn £14.80

OTHERS AVAILABLE, PRICES ON REQUEST. ALSO F.OPTS.
THORN MONO SCAN COILS (850 to 1500) £3.25 p.p. £1.00.
THORN 950 3 Stick Tray £1.15 p.p. 55p. Most others available.
THORN 3000/3500, 8000, 8500, MAINS TRANSF. £10.15 p.p. £1.60.
6-3V CRT Boost Transformers £5.00 p.p. 95p.

CALLERS WELCOME AT SHOP PREMISES (Tel: 01-794-8751)

THOUSANDS OF ADDITIONALITEMS AVAILABLE
NOT NORMALLY ADVERTISED, ENQUIRIES INVITED

MANOR SUPPLIES
172 WEST END LANE, LONDON, N.W.6.

NEAR;W.H d Tube Stn. (Jubilee) Buses 28. 159 pass door
W. Hampstsad British Rsil Stns. (Richmond, Broad St) (St. Pancras, Bedford)
W. Hampstead (Brit. Rail) access from all over Greatsr London.

Mail Order: 64 GOLDERS MANOR DRIVE, LONDON N.W.11.
ALL PRICES INCLUDE VAT AT 15%
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i i
Swing a 1Ib steel ball from 6ft | ‘
against a TV tube without a rimband W| r l n
and it'll go off like a grenade. |

That's how vital a correctly fitted However, when tubes are being
rimband is to tube safety. reprocessed at Mullard's factories every
But if it's not taken off duringre-  care is taken with rimbands.
processing, the high temperature could With a new Mullard gun inserted
cause the adhesive resin to fail. the tube is pumped at a high temperature,
Adefect that couldtumouttobe  ensuring a lasting quality picture.
just as dangerous. One which, however closely he looks,

Colourex stockists: Solus (Electronics) Limited, Cambridge. Telephone: (0223) 51502. HRS Electronic Compo
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| part of our regular checks. Because at
1 a n s Mullard, we're not prepared to take any
B chances. Are you?

A NS AT A I AR RIS AR VAU | | g e e e e Y e e
the viewer won't be able to tell from new. s et i e =l
Then, using fresh adhesive resinwe | sl dowaiip " e |
clamp on the rimband. | Name ™v2 |
When the 1lb ball is swung against | Address

I
the face of a Col tube it'll k safely | ~ |
o 1 ey Mullard!

It's just one of the many teststhatare | 2 =7 2 "2~ =2

nents Limited, Birmingham. Telephone: (021) 643 0705/6. Philips Service, Croydon. Telephone: (01) 686 0505.
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Manufacturers Surplus
Components
FIT THE RIGHT PART

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

10 Replacement Rectifler

Degaussing V.D.R.’s (Red, Orange,
Black), fit most sets. § for £1,

Coax. Aluminium. Free sockets. 60p
each 3 for £1

White Ceramic TV Resistors
200 16W,910Q 10W, 13Q11W.
10 of any one type £1.20
10 of each type £3.00
2.2k fusible, vertical mounting

ASticks (hornls £1:00 Bush CTV 25 drupler R - Screen Feed resistors 9 watt
300 mixed } and } watt resistors £1.50 . us |28 Quadrupler Remo type .47 i 8 for £1.00
150 mixedtand;wan resistors £1.80 Special TV Bargain Parcels Q26B. equiv. to ITT. TU25 3QK. with :)e:i:gr: watt emitter i 100
300 mixed Capacitors, improved Lots of useful parts including mounting brackets. £4.26each. 14 /£'400V modern Small '
_pack, most types £3.76 damaged panels, tuners, } . 3 for'£10 Type 8 for £1.00
100 mixed Electrolytics £2.20 components etc. 10Ib for £7.560  GEC single mmra;d. hybrid chassis. 4.7uF 63V 20 for £1.00
300 mixed Printed Circuit convergance panel, Brand new, :
mounting Components for Hardware Pack complete with plugs and leads ~ £2.50 1322‘&‘.;5 Y 10 for £1.00
various TVs, resistors, caps etc. ~ £1.50 Includes BA nuts and bolts, G.E.C. 8/8 Hybrid Focus 330uF 25v 10 for £1.00
:00 printed circuit Resistors ,',‘;',?"Ir,P“;Zg}’e::r':;fgp'"g Assembly with lead £1.50  470uF 25V 10 for £1.00
10 4 watt £1.00 clips, cable . i ; 4,500,F 35V cans 80p each
v i ITT Featheriight Super. Side VUL p
;voie.l:gm:tl?go TV resistors, 275 clamps, fuse holders etc. £1 per |b. Chassis, with controls, V. Cap R.B.M.100uF + 32uF + 32uF 300V
" 2 ) ' R Tuning Panel, Regulator, Avoid Lethal Shocks 50p each
100 mixed miniature Ceramic Line linearity coils, 50p each, 3 for £1 P/Button Switches, Bridge Buy our specially designed
and Plate Caps £1.50 Rec. etc., etc £3.50 EHT .
100 mixed polystyrene 1000 4W white ceramic wirewounds, - P, B Probe, removes high
capacitors PO 12 for £1 1.C. for above £1.00 voltage charges from tubes,
25 mixed Pots and Presets £1.20 SPECIAL OFFER caps, etc. Heavily insulated
25 mixed TV Presets £1.00 pknobebisckiwithichirome GEC transistor rotary tuners with ;vg: I;ag anld e?)nh connectgro fso;;:aocg
20 assorted TV VDRs and caps to fit ITT, Thom, GEC and i e, AE Skt. and leads & valve bases ore’-
Thermistors g £1.20 most small diam. shafts 60p per se! slow drive, t. an c? 5 EY87/DY87 EHT bases 10 for £1.00
10 assorted TV Convergence . 2010:Selie : C.T.V. Tube bases 5 for £1.00
Pots _£1.00 950 bottom panel complete KB VC3 VHF tuner with valves  £1.50  20mm Antisurge Fuses. 630Ma
20 assorted TV knobs, includes with i.f.'s switch etc. £3.00 KB VC3 transistor tuner “UHF" £1.60 800MA, 1A, 1.25A,1-6A, 12 for £1.00
push button, chrome, control ITT VC200 transistor tuner 2A.2.5A,3-156A 100 for £7.00
types etc. Mostly Thornand ITT  £1.00 Convergence Pots with (Philips type) £1.50 TBA 800Q 80p 3 for £2
10 assorted Valve Bases, knobs. 5Q, 10Q, 200, 30Q, 50Q, ITT CVCS power panel. New TH3 thermistors 10 for £1.50
B9A, ceramic, EHT, etc. £1.00 100Q, 2009, 1K. but five resistors never fitted £1.50  Aluminium Coax Plugs 8 for £1.00
20 assorted Sync Diodes 8 of 1 type £1.00. 8 of each £7 P_va mono mains droppers Metal Coax Couplers 6 for £1.00
blocks for various TVs £1.00 with fusible link. Miniature ‘*Terry’’ clips iceal
ﬁs :ssolned Pulse Caps ég;ﬂ 1«»621%00 50p 3 for £1.00 for screwdrivers and small
igh voltage £1.25 + 50p 3 for £1.00 tools etc. 40 for £1.00
10 Spark Gaps . £1.00 . SAVE THAT TUBE. R20108 £1 each Low profile 16 pin quill
20 assorted Zener Diodes Fit our C.R.T. Isolating Trans- 1.C. Sockets (to fit most
1 watt and 400MW £1.50 former. Ideal for HTR./Cath. 0-2" LED’s Q" series I.C.) 12 for £1.00
100 Mixed Diodes, includes Shorts. 200-220-240 inputs. Red " 12:‘” gl
zener, power, bridge, varicap, o : Green or yellow or £1
germanium, silicon etc. All full spec. £4.95 750-900 MA outputs with Decca Bradford Tuners. 5 but-
thermal cutout. Made for Portable TV EHT Sticks ton (4 push, one tune) £2.76
NEW Thorn 4000 C.T.V. but works “Siemans TV 18 KV". Fit each, § for £10.50. Aiso fit
4.433 C.T.V. Crystals 0.K. on other sets. h Rigonda mono TV.
ost portables 50p each 3 for £1.00
Long Leads £1.00 each £2.00 each 3 for £5.00
3 for £2.50 Pye 18" CT200 V. Cap P/B Rediffusion/Doric Mk 13 5 stick
Assembly with leads and £3.90 Triplers can be modified for
ULTRASONIC TRANSDUCERS Miiature Lovel/Bart Matars
5 . i R SHOPKEEP,E,RS Look ' as fitted to many cauet.te
Transmitter and receiver. 40 kHz 14 mm diam. £4.25 pair Philips  ‘‘Antistatic recorders 20p
Discleaners’’ individually packed

Also:- Miniature Mains Transformers

RECORD CLEANERS 10 for

£2. 100 for £16. 1000 for £100. Ricaacatio\atie SO MR 90 each.
PUSHBUTTON KNOBS R.R.P. over 50p. Sample 50p inc. . 3 for £2.50
p.&p. Miniature Reed Switches 20 for
Type 1 15mm long x 11mm diam. Brushed Aluminium (02 WS
Finish - 10for£1
Type 2 10mmlong x 10 mm diam. Chrome Finish 10for£1 ZENERS
i hafts n most
Bt G 1 GRIEE O 000 ST SIS OB PRI B3 T 400MW. 4.3V, 4.7,6.8,7.5, 30V 10 of one type 80p
1000 for £50 10 of each type £3.00
1.3W. 12V, 13V, 18V, 10 of one type £1.00
10 of each type £2.60
DIACS B8R100 6 for £1.00
q FOCI:S{UNITS ™ STABILIZERS :
otary type. As fitted in *“Thorn TAA550 4 for £1.00
8500”, solid state G.E.C. and :g: g; :::: :: GEN. PURPOSE DIODES
lots of other sets. £1.20 each 3 IN4000 30 for £1.00 IN4003/10D2 20 for £1.00
for £3. IN4002 25for £1.00 IN4148 20 for £1.00

TRANSISTOR PACKS

Our Transistor Packs are even better than before! 100 NEW AND
MARKED TRANSISTORS including 8C238, MEO412, BF274,
B8C148, BC182L, BC338 and, or other similar types. A random
analysis of these packs yeilded between 98 and 106 transistors of
17 to 20 different types with an average total retail value of £14 —
£16. OUR PRICE ONLY £4.95
200 trangistors as above but including BD131, 2N30565, AC128,
8FY50, 8C154, BF394, BC184L, etc.
ONLY £9.95

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

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

BY476 (BY176) 18kV. 2.5Ma EHT REC  60p each 3 for £1.50

De Luxe Fibre Glass
Printed Circuit Etching kits

Includes 150 sq. ins. copper

Send 50p P. & P. on all above items; send Cheque or P.O. with

L.O.P.T. for R.B.M. 823A
order to:—

Chassis £4.50 each 3 for £10

clad F/G. board. 1 b ferric
chloride 1 dalo etch resist pen. SENTINEL SUPPLY
Abrasive cleaner. Etch tray DEPT.TV

plus instructions.

Special Price £4.95.

11b F.E. C1 To mil. spec. £1.26
§ib FE. C1. To mil. spec. £6.00
150 sq. in. Single sided board£2

33V Varicap Tuner Regulators.
Equivalent to TAA550, SN76550,

K33 ete. Oniy 8 for £1 149a Brookmill Rd., Deptford, London SE8

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

“*“Thorn 960’ 3 stick tripler £1

150 sq. in. Double sided board
£3. Surplus stocks purchased for cash.
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| T D, COLOUR
- W
EXCHANGE

REPAIR
SERVICE

FULL RANGE OF

THORN - RBM - PHILIPS
PYE-INVICTA.-GEC

DECCA.-TELPRO
AND MANY OTHER MAKES

St— () DAY GLARANTEE ON ALL REANIZ
CaME DAY AOLTAC SERVE

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 J1GS which in short
means toyou —

HIGH QUALITY REPAIRS - AT LOW COST

7S, o ONEOFF 100 OFF « M0 ORDER ToO
_M%% or 5O 1aReE 0R cMaLL

ceno For pocccr | SEND FOR CATALOGUE

BLOCK DISCOUNTS FOR TRADE CONTRACTS

Factory UnitE5, Halestield 23, Telford - Shropshire  TF7 40X

i Telephone: Telford (09521584373 Ext 2. Telex35191 Chamcon
Phone: LUTON

LOOK! "ss.av

OPPORTUNITIES
TRADE SALES

ALL SETS GUARANTEED
COMPLETE
OVER SIX HUNDRED SETS

ALWAYS IN STOCK
Pye 20T, Philips G8;
Ferguson 3-3k5
Murphy, Bush, Decca, GEC
All from

£35.00 £50.00
Square Screen, Mono’s from
£5.00 ALL MODELS
Sets for spares from
£2.00
Allinclude VAT

OPPORTUNITIES

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

9.30-6.00 p.m. Weekdays, 10.30-1.00 p.m. Sundays.

Technical
Training in
Radio,
Television and
Electronics

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

ICS, the world’'s most experienced home
study college has helped thousands of people
to move up into higher paid jobs — and they
can do the same for 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 ali 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 examiration, ICS
will guarantee coaching until you are |
successful - at no extra cost

POST OR PHONE TODAY FOR FREE BOOKLET.

I am interested in

Name

Address

Phone No:

TELEVISION OCTOBER 1980

[ International Correspondence Schools,
lus Dept. Z285, Intertext House,
LONDON SW8 4UJ. Tel 622 9911
(all hours)
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TRANSISTORS, ETC.
Price (£) | Type Price (€] | Type Price (£] | Type Price (£] | Type Price (£) | Type Price (£) | Type Price (€) | Type Price (£] | Type Price (£] | Type Price (£}
%’1’07 o.’u’ AU103 2.40 | 8C192 0.56 | BC377 0.29 8’3’234 .88 | BF222 .51 | 8Px29 1.62 | MPSUOS  0.86 | ZTX500 0.18 2N3818 0,4'5
AC117 0.38 | AU107 2.75 | BC204* 0.39 | 8C394 0.39 | BD235 0.63 | 8F224&J 0.22) 8R101 0.53 |MPSUO6  0.76 | ZTX502 0.22 | 2N382 0.7
AC126 0.36 | AUT10 2.40 | BC205* 0.39 | 8C440 0.52 | 8p238 0.63 | 8F240 0.32] BR103 0.64 | MPSUS5  1.26 | ZTX504 0.28 { 2N3866  1.08
AC127 0.54 | AUT13 2.60 | 8C208° 0.37 | 8C441 0.59 | Bp237 0.68 | BF241 0.31 | 8R303 1.08 |MPSU56  1.32 | 2N404 1.30 | 2N3904  0.20
AC128 0.48 | BC107* 0.16 | 8C207* 0.39 | 8Cas1 0.78 { 8p238 0.68 | BF244* 0.51 | BRC4443  1.76 | MPSUBO  0.82 | 2N896 0.48 | 2N3905  0.20
AC128K 0.5 | BC108* 0.18 | 8C208¢ 0.37 | 8Ca77 0.30 | 8p253 1.88 | BF245¢ 0.43 | BRY39 0.60 | MPU131  0.89 | 2N897 0.46 | 2N3908  0.20
AC141 0.65 | 8C109* 0.16 | BC209° 0.39 | BC478 0.28 | 8pa10 1.68 | BF254 0.48| BRYSE 0.44 [ 0C26 180 | 2N706A  0.33 [ 2N4036  0.94
AC141K  0.70 [ 8C113 0.22 | 8C211¢ 0.36 | BC479 0.33 | 8D433 0.65 | BF255 0.58| BSS27 0.92 | 0C28 1.49 | 2N708 0.29 | 2N4123  0.17
AC142 0.60| 8C114 0.22 | 8C212° 0.17 | 8C547° 0.13 | 8p4a3s 0.70 | BF256L°  0.49 BT106 1.60 | 0C29 1.60 | 2N914 0.32 | 2N4124 0.7
AC142K  0.85] 8C115 0.24 | 8C212L*  0.17 | 8C548* 0.13 | 8pa3s 0.71 | BF257 0.44] BT109 1.89 | 0C35 1.26 | 2N916 0.46 | 2N4126  0.17
AC151 0.31 | BC116° 0.28 | BC213° 0.16 | 8C549° 0.16 | 80437 0.74 [ BF258 0.62] BT118 1.45 | 0C38 1.25 | 2N918 0.54 | 2N4236  2.20
AC152 0.36 | BCi17 0.30 | BC213L*  0.16 | 8C550 0.24 | Bp438 0.75 | 8F259 0.54{ BT119 5.18 | 0Ca2 0.90 | 2N930 0.29 | 2N4289  0.32
AC153 042 ] BC118 0.24 | BC214* 0.18 | BC556 0.23 | 8p519 0.88 | 8F262 0.73{ BU102 3.35 | 0C44 0.68 { 2N1164  8.20 | 2N4292  0.32
AC153K 0.62| 8C119 0.34 | BC214t*  0.18 | BC557° 0.16 | BD520 0.88 | BF263 0.88¢ BU106 1.80 [ 0C45 0.63 1 2N1304 1.40 | 2N44186 0.85
AC154 0.41 | BC125° 0.30 | BC225 0.42 | BC558° 0.16 | 8D599 0.87 | BF270 0.47| BU105/02 1.95 | OC70 0.651 2N1305  1.29 [ 2N4444  1.90
AC176 048 | 8C128 0.30 | BC237°¢ 0.16 | BC559° 0.17 | BDBOO 1.23 | 8F271 0.42] BU108 2.98 | OC71 0.73 | 2N1306  1.49 | 2N4921 0.80
AC178 0.61 | BC132 0.20 | BC236°* 0.18 | 8CY10 0.30 | 8p6E3BR  0.86 | 8F272A  0.80| BU126 '2.91 | 0C72 0.73 | 2N1307  1.32 | 2N5042 1.66
AC179 0.85 | BC134 0.22 | 8C239* 0.22| BCY30A  1.08 | BOX18 1.56 | 8F273 0.33| BU204 2.80 | OC81 0.83 | 2N1308  1.53 | 2N5060  0.28
AC187 0.56 | BC135 0.21| BC251° 0.25 | BCY32A  1.19 | BOX32 2.98 | BF274 0.34| BU205 2.58 | 0C81D 0.95 | 2N1711 0.47 | 2N5061 g.:ag
AC187K  0.65| 8C136 0.22} BC252¢ 0.26 | BCY34A  1.02| BDY16A  0.63 | 8F336 0.63| BU206 2.89 | 0C139 1.30 | 2N1893  0.52 [ #N5064 X
AC188 0.52 | BC137 0.30 | BC253° 0.38 | BCY72 0.27 | BoY18 1.86 | BF337 0.68| BU208 2.78 | 0C140 1.36 | 2N2102  0.71 | 2N5086  0.49
AC188K  0.61| BC138 0.36| B8C261A*  0.28] BD115 1.36 | BDY20 2.29 | BF338 0.68| suso7 1.38 ] 0C170 0.80 | 2N2217  0.86 | 2N5087  0.80
AC193K  0.70 | BC140 0.36 | BC262A* 0.28 | BD123 1.50 | BOY38 1.38 | BF355 0.72| BUY77 2.50 [ OC171 0.82 | 2N2218  0.38 | 2N5208  0.89
AC194K 0.74| BC141 0.44 | BC263* 0.26 | BD124 1.86 | BF115 0.48 | BF362 049| C108D 0.80 | 0C200 3.90 | 2N2219 0.42 | 2N5294 0.66
ACY17 1.20 | BC142 0.35 | BC267* 0.20 | BD130Y  1.56 | BF117 0.48 | BF363 0.49| c106F 0.43 | 0C201 3.98 | 2N2221A  0.28 { 2N5296  0.88
ACY19 0.95 | BC143 0.38 BC268* 0.28 | BD131 0.58 | BF120 0.56 | BF367 0.29| C111E 0.46 | 0C202 2.40 | 2N2222A 041 | 2N5298  0.71
ACY28 098] 8C147¢ 0.12| BC286 0.40 | BD132 0.68 | 8F121 0.88 | BF451 0.43| D4ON+ 0.64 ( 0C205 3,95 | 2N2369A 0.40 | 2N5322 1.16
ACY39 2,02 8C148° 0.12{ BC287 0.49 | BD133 0.70 | 8F123 0.48 | BF457 0.48| €300 0.42{ ocpPn1 1.98 | 2N2401 0.80 | 2N5449  0.18
AD140 1.79 | BC149* 0.13{ BC291 0.27] BD135 0.37 | BF125 0.68 | BF458 0.49| E1222 047 | ON236A  0.94 | 2N2484  0.35 | 2N5457  0.48
AD142 1.90] BC152 0.42| BC294 0.37 ] BD136 0.38 | BF127 0.51 | BF459 0.52| E5024 0.19 [R2008B 2,72 | 2N2570  0.74 | 2N5458  0.40
AD143 1.78 | BC153 0.38| BC297 0.36 | 80137 0.40 | 8F137F 0.78 | BF594 0.16| GET872 0.48 { R2010B 2,791 2N2646  0.82 | 2N5459  0.58
AD149 1.42 | 8C154 o041 BC300-  0.62]8D13B 042 | 8F152 0.19 | BF596 0.17| MEO402  0.18 | R2322 0.78 | 2N2784  1.1B {2N5494  0.85
AD161 0.66] BC157° 0.13| 8C301 0.38] 8D139 0.48 | 8F158 0.25 | BF597 0.27| MF0404/D2 0.18 | R2323 0.85 | 2N2869  2.08 [ 2N5496  1.05
AD161/162 1.22| BC158* 0.12| 8C302 0.86 | BD140 0.50 | BF159 0.27 | BFR39 0.30| MEGOOT  0.18 | ST2110  0.49| 2N2894  0.45 | 2N6027  0.56
AD162 0.71 | BC159* 0.14| BC303 0.64 | BD144 2.24 | 8F160 0.20 | BFR40 0.29| ME6O02  0.18 ] ST6120 046 2N2904- 040 | 2N6107  0.71
AF114 0.35 BC160 0.52| BC304 0.44 | BD145 0.76 | BF161 0.84 | BFR41 0.30| MJ2955  1.30 | TIC4s 0.2 | 2N2905*  0.39 | 2N6122  0.60
AF115 0.35| BC161 0.58 | 8C307° 0.17 | BD150A*  0.51| gFr163 0.68 | BFR50 0.29] MJ3000  1.88 ] TIC46 0.35 | 2N2906°  0.36 | 2N6178  1.07
AF116 0.41| BC1678 0.5 BC308* 0.14 | 8D155 0.90 | 8F164 0.95 | 8FR52 0.33| MJE340  0.68 | TIC47 0.45 | 2N2926G  0.15 | 2N6180  1.39
AF117 0.42| BC16B8  0.14| BC309* 0.18| BD157 0.51 | 8F168 0.50 | BFR61 0.29| MJE3a 0.72 | TIP29A 0.47 | 2N29260  0.14 [ 2N6211 2.74
AF11B 0.98 | BC169C 0.16) BC317* 0.156 | BD158 0.76 | BF167 0.38 | BFR62 0.28| MJE370 0.74 { TIP30A 0.50 | 2N2926Y 0.14 | 25B3378P 4.28
AF121 0.68] 8C170° 0.15| BC318* 0.16 | BD159 0.68 | BF173 0.35 | BFR79 0.30| MJE371 0.79 | TIP31A 0.61 | 2N2955 1.12 | 25C458C  0.78
AF124 0.38| BC171° 0.15| BC319° 0.19 | BD160 2.69 | BF177 0.36 | BFR8O 0.29| MJE520  0.88 | TIP31C 0.67 | 2N3053  0.48 | 25C643A 2.25
AF125 0.38| BC172° 0.14| BC320 017 8D163 0.67 | BF178 0.46 | BFRBI 0.30| MmuEs21 0.98 | TIP32A 0.56 | 2N3054  0.86 | 25C930D  1.80
AF126 0.36  BC173° 0.22| BC321A&B 0.18| BD165 0.68 | BF179 0.58 | BFR88 0.42} MJE2955  1.20 | TIP32C 0.72 | 2N3055  0.72 | 25C108%  1.45
AF127 0.86 | BC174A & B 8C322 0.28 [ BD166 0.88 | BF180 0.53 | BFT41 0.48| MJE3000  1.95 [ TIP33A 0.77 | 2N3250  0.62 | 25C1172Y 3.66
AF139 0.58 0.26 8C323 1.16 | BD175 0.90 | BF181 0.53 | 8FT43 0.55| MJE3055  1.22 ] TIP34A 0.84 | 2N3254  0.58 [ 250234  1.48
AF147 0.52( BC176 0.22| BC327 0.16] 8D177 0.58 | BF1B2 0.44 | BFW11 1.02| MPF102  0.40 [ TIP41A 0.72 | 2N3391A  0.38 | 3N128 1.60
AF149 0456 | BC177° 0.20 | BC328 0.18 | BD178 0.92 | BF1B3 0.52 { BFW30 2.88| MPS3702  0.33 | TIPa2A 0.80 | 2N3633  0.80 | 40250 0.98
AF178 1.36( BC178° 0.22| BC337 0.17 [ BD18} 1.94 | BF184 0.44 | BFW59 0.19| MPS3705 0.30 [ TIP2956  0.77 | 2N3703  0.17 | 40251 1.14
AF179 1.36] BC179* 0.28 | BCa38 0.17 | BD182 2,10 | BF185 0.42 | 8FW60 0.20| MPS6521  0.36 | TIP3055  0.58 | 2N3704  0.19 | 40327 0.67
AF180 1.36( BC182°  0.16] BC340 0.19| BD183 1.34 | BF186 0.42 | BFW90 0.65| MPS6523  0.36 | TIS43 0.44| 2N3706  0.17 | 40361 0.48
AF181 1.33| 8C182L°  0.15| 8C347° 0.17 | BD184 2.30 | BF194* 0.14 | BFX29 0.38| MPSB566 0.44 | TIS73 1.36 | 2N3706  0.16 | 40362 0.50
AF186 1.48| BC1B3* 0.14| BC34BA & B BD187 1.20 | BF195¢ 0.13 | 8FXB4 0.42| MPSAO5  0.30 | TIS90 0.23| 2N3707  0.18 | 40410 0.94
AF202 0.27| BC1B3L*  0.14 0.17 | BD1B8 1.25 | BF196 0.14 | BFY50 0.38| MPSAO6  0.32 | TIS91 0.28| 2N3708  0.17 | 40429 0.68
AF239 0.73| BC1B4* 0.15| 8C3498  0.17 [ BD189 0.71 | 8F197 0.18 | BFY51 0.37| MPSA55  0.43 | ZTX108 0.14| 2N3715  1.70 | 40530 0.79
AF240 1.40| BC1RaL* 018} BC350° 0,24 | BD222 0.91 | BF198 0.29 | BFY52 0.36| MPSAS8  0.48 | ZTX109 0.16 | 2N3771 2.09 | 40596 1.39
AF279s  0.91] BCiB5 036 BC351°* 0.22 | BD225 0.91 | BF199 0.29 | BFY53 0.36| MPSA93  0.66 | ZTX213 0.23'| 2N3772 2.08 | 40603 1.13
AL100 1.30] BC186 0.25| 8C352a*  0.24| BD232 0.91 | BF200 0.25 | BFY90 1.98| MPSLOT  0.33 | ZTX300 0.16| 2N3773 2.90 | 40636 1.28
AL103 1.681 gC187 0.27 | BC360 0.59| BD233 0.62 | Br218 0.42 | BPx25 1.621 Mpsuor o061 | ZTx304 0.26] 2N3794  0.40 | 40854 0.89
Alternative gain versions available on items marked®. For matched pairs add 20p per pair.
RESISTORS Mixes of & micknum of
LINEAR IC’s Type Price (£} | Type Price (£) | DIODES Type Price (£} VDR's, etc. VALVES Carbon Film (9%) 10 of one 10pcs of sny vetve:
Type Price (£] | SNT6008KE 2.86 | TBA240A  3.98 | Type Price (£) | BY114 0. Type Price (€] | Type Price (£) R Ea veive  80pc 100pc 500pc
BRC1330 0.93| SN76013N 1,86 | TBA2B1Y 2.07 | AAT13 0.17| Y118 1.10 | g295 DY86/87  0.75 | jws.80-330ka(E121 3p 2Wp  p L1408 £8.40
CAB10OM 2.44 | SN76013ND 1.40 | TBA395®  2.68 | AA119 0.21] BY126 0.20 /01 0.28 | OY802 0.76 | {w 100-10MQ (E24)  3p 28p Mp 149 £8.40
CA3005  1.85( SN76018KE 2.58 | TBA396  2.40 [ AA129 0.28 | BY127 0.21 0.28 | ECCB1 0.78 | 1W100-10MO(E12) Sp 46p £1.98 £3.40  £18.25
CA3012  1.45| SN76023N 188 | TBA400  2.20 ; AA143 0.181'8v13a 0.36 | E298CO ECCB2 0.95 | 2w 100-10MO(ES)  9p S0p £3.60 €640  £26.90
CA3014  2.23| SN76023ND1.40 | TBA480Q  1.84 | AAY30 0.28 | BY140 140 | /A258  0.28 | ECC83 078 ( o N a0
CA301B  0.71| SN76033N 2.20 | TBAS00°  2.21 | AAZ13 0.42] BY184 0.76 | E298ED ECHB8} 0.83 zwowzwo-"‘zoo ' 0-1W (Vertical and Horizontal)
CA3020  1.89| SN76110N 1.20 | TBA510°  2.21 | AAZ15 0.35 ] BY176 2.80 | /a258  0.22| ECL8O 0.82 2w .220-274 :gp D .
CA3028A 0.80] SN76115N 11.62] TBA520*  2.98 | AAZ17 0.281 BY179 0.83 | /A260  0.22 [ EFBO 0.60 1.00-10k0 P 47,100, 220, 470KD. 1. 2.6, MO
CA30288 1.09| SN76116N 1.78 [ TBAS30P  2.24 [ AY102 3.86 | gyi82 1.14 [ /A262  0.22|EF1B3 0.78 | 7woesn22k0  24p T Tecrest
CA3045 3.78{ SN76131N -2.10 | TBA540°  2.88 | BA10O 0.24| BY184 0.44 | /A285  0.22|EF184 0.76 | 1!W 1.00-22k0 280 oW (Verticel and Hortzontal)
CA3046 0.70| SN76226N -2.80 | TBA550*  3.13 | BA102 0.36 | BY189 5.30 | /pP268 0.22 [ EHI0 0.94 | 17W 1.00-22k0 B esns D IW 'off 14p sach
CA3085 1.74| SN70227N 1.61 | TBAS60C* 3.18 | BA104 0.19] BY190 4.90 | €296z EL34 3.08 | Vertical mounting piflers  3p
CA306B 1.90| SN76228N 1.80 | TRAS570*  1.29 | BA110 0.80| BY206 0.26 | /05 0.26 | EY51 120 e 0]
CA3130S 157 SN76502N 1.92 [ TBA6118  2.88 [ BA11Y 0.70] BY238 0.26 | /06 0.22|EY86/87  0.67 packs
FCH161 2.40) SN76530P 0.97 | TBAG41 2.55 [ Ba115 0.17] BYX10 0.30 | £29900/P116- | PCCB4 0.61 | 20mm Time Delay (BEAB) 20mm quick-blow (BEAB)
FCJ101 3.32| SN76533N 1.38 | TBAB41A12 235 | BAt16 0.56 | BYX38/600 0.70 | P354 all 0.23 | PCCB5 0.79 | 40mA £3.68 100mA
LM309K  1.98| SN76544N 1.86 [ TBAG41B11 2,61 [ BA121 0.85 | BYX70/500 0.83 | £2990H PCC89 0.74 | 50, 63ImA £286 200, 250, 315, 500, 630,
LM3BON-14 1.66| SN76546N 1.86 | TBAG51 2.12 | BA129 0.45 | ITT44 008 | /P230  0.72(PCC189  0.94 | 100mA £1.86 B80OmA, 1, 1.25, 1.6, 2, 2.5,
LM1303N  1.03| SN76570N 11.81 | TBA673 2.31 | BA145 0.19 ] ImT210 0.63 1.75 ] PCF80 1.20 | 160,200.250mA £1.44  3.15,6A ol 868p
MC1307P 1.82| SN76620AN TBA700°  2.50 [ Ba148 0.19 | ITT827 0.80 [vA1015 0.92| PCFBE 0.87 | 315,500, 800mA, 1, 1.25.  2A circuit breakers
MC1310P* 1.84 0.99 [ TBA720AQ 2.38 [ BA154 0.06 | MCR101  0.48 [va1026  0.79 | PCF200 2.32 | 1.6,2,2.5,3.15,5A metal £1.62
MC1312P fﬁ SN76650N 1.48 [ TBA720Q g.::: BA155 0.17 g:gsd ;.;g VAlO/SS//%g/SB/ sg:gg; o.723 all£1.19 plastic £1.48
MC1327P+ 1.86| SN76660N 0.64 | TBA750° .18 [ BA156 0.12 . 39/40 1. -
MC1330P 0.83| SN76666N 0.96 | TBABOO 1.65 | ga157 0.25 | 0A10 0.58 all 0.20 | PCFBO6 3,37 | LABGEAR {Details of full range on request)
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MC1352P 1.42| TAA300 3.86 | TBA940 3.82 ) pat64d 0.14 | OA90 0.13 3l 0.23 { PCL83 1.12 | Summer — please contact us for details.
MC1357P 2.92| TAA320  1.10 | T8A950 2.08| gaja2 0.27 | 0A91 0.16 [VA1074  0.20 | PCLB4 0.65
MC1358P* 2.30| TAA350A 2.48 | TBASS0®  2.90 | ga201 0.13 | 0A95 0.20 (vA1077 0.31 PCL86 1.27 | cOLOUR BAR GENERATOR
MC1458G 1.43( TAA370A  3.18 | TCA270A*  3.65 | ga202 0.14 | 0A200 0.13 vA1091  0.29 | PCLBO5/85 1.00 | CMBO052/DB. VHF/UHF gives standard 8 band colour bars
MC1496L  1.18[ TAA435  1.70 | TCA2B0A  1.43 | ga203 0.14 | 0A202 0.13 | VA1096/97/98 | PD500 3.75 | + variable tuning + front panel on/off switch + sync trigger
MC3051P 0.58| TAA450  3.39 | TCA290A 3.48 | pa216 0.08 | 0A210 0.89 2l 0.20 | PFL200 1.40 | output + blank raster + red raster + crosshatch + greyscale
MFC4008 0.85| TAA521 1.10 | TCA420A  2.10] ga219 0.1 | TIL209 0.14 | vA1103 0.32)pPL36 1.20 | stapwedge + colour bar + centre cross + dot pattern +
MFC4060A 0.98| TAA522 2.09 | TCA440 1.67 | ga243 0.46 | TIL211 0.18 | vA1104 0.48 |PLBY 0.94 | centre dot. £182.26
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VoI e A I TMR GE\emay  ae iy o isZem e, 33| Constuctors: British made, elec,
NE566 1.9/ £ i b X 0. Y .
SAATO2¢ 570 TMAGI0S 413|TCABX0 328 e w0 INdODS  0.08 | trostatic screen, solder tag ter-
SAAT025 10.35| TAAG61A . X Y '36 | INa: 1 ] ) ] ] g N . a. R
SAS560A '2.01| TAAG61B 176 | T0A1003 1.68 | S4T02.  O3%|IN4c07 012 Reting Price(£) | Rating Pricerey | MMinations. Primary: 0-240V. Secon
SAS570 2.01| TAA700° gg ;8::88; :2’3 B8B1058 0.33 | IN5400 o.:; HA‘ggx g.g; 2A ;%¥ g.}g daries: 250-0-250V @ 600mA, 0-24V
SC9503P  1.40| TAAB40 . . .30 | IN5401 0. . .
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SL414A 1.91| TAA930A 143 E X 15920 0.09 X .| H N i
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SL450 6.10 | TAA960 ! X . . . .
SL9018  4.20| TAA970  2.81| TDA2640  2.86 | ZENER DIODES 34 300V 0.52 | 6A 100V 0.68 | b %P UK: £0.12 per order. Overseas: At cost.
SL9178 5.80| TAD100  2.68 | ZN414 1.48 | 400mW plastic 3.0-75V  14p each 200V 0.55 200V 0.88 | |05 10 caaible fo show part of our rangs here, Our
SL918A 695 (Fiter) 0.98 1/1.3W plastic 3.3-200V  18p each 400V 0.61 400V 074 | oo Y F30p retundablel shows Se ice Aids, 7400
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SN76001N 1.67 | TBA120S* 0.99 | * indicates Q 25Woplastic  7.5-75V  67p each 800V 0.80 800V 0.88 | 2o % o rs, special TV items and many more Pl ﬂ""'mn'
SN76003N 2.20| TBA120SA 1.02 | version is also 20W stud 7.5-75V  £1.31 each 1000V 1.20 1000V 0.96 | b o, e vee. 3
T8A231 15| available. 75W stud 7.5-75V  £7.95 sach 10A and 25A ranges also stocked. | gy "0 3 Ea 200, Alc faclities availeble
caracirons o et EAST CORNWALL
! 8
SEPNTOUS s o sonvac s M 1Tl oY pgp ) ioiidicwins | COMPONENTS
2n2F  B60OVAC 2 15n VA : . 7,10, 15, 20, 50. 100.
3n6F 1700V OC 53: 22nF 300VAC 32p BV 10,2247, 10k 1nF 67P ! 200.5000  138p sach CALLINGTON - CORNWALL
4n7F 1500V DC  60p 100nF 1000V DC  20p sz.1og,1zo. Spindles for ; PL17 7DW
10nF 1000VDC 22p 470nF 1000VDC  60p 150, 1BO, above Sp each
200,220pF  30p TEL: CALLINGTON {05793) 2637. TELEX: 35544
VHF to UHF CONVERTER CMB8022/RA. “Televerta” for DX-ing or uhf receiver use on relay systems, Eire etc. 1£24.40 {OFFICE OPEN 9.30-5.00 MON-FRI)
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REBUILT TUBES
In our article on the above subject
last month it was stated that anode
and grid bombing is not carried out by
independent tube rebuilders. We

have since learnt that in fact some in- -

dependents do carry out this
procedure. Yates Electronics Ltd.
(Units 1-2, Lee Smith Street, Hull,
North Humberside) for example
employ equipment imported from the
USA for the purpose, and carry out
bombing as a standard part of their
tube rebuilding process. Our
apologies for the incorrect impression
given.
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What's Economic?

To the layman, the economics of having something repaired or serviced must inevitably
seem rather odd. And in fact when you come to look a little deeper into this subject, the
whole basis of advanced, modern economies begins to look odder and odder.

You buy a nice new set, at a very reasonable price when you consider the technology
that’s gone into it, and say five years later there’s a major failure. Or maybe only a minor
one. In either case you could find yourself in for a bill that seems quite disproportionate to
the original purchase price. This holds true of course whether it’s a TV set, a car, a watch,
an item of domestic electrical equipment, a pair of shoes or what have you. Those of us in
the know may not be too surprised about this, but even so the underlying situation seems
to be not quite what it could perhaps be in the best of all possible worlds.

There are many contributory factors to this state of affairs. To start with of course the
economics of carrying out a repair and selling a complete set are much the same. Both
take time — the repair often much longer. In both cases premises have to be provided,
stocks carried and various overheads paid for.

The situation with TV servicing has been aggravated by the remarkable way in which
the price of new sets has risen at a much lower rate than inflation. As a result, the effects
of inflation on servicing costs have been much greater than the rise in the price of the new
sets one can offer. How you put that across to the unsuspecting public I don’t know —
though various explanatory leaflets are now available and should help. A reasonable
charge for replacing some i.c.s is say £15, and for most LOPTs £25 upwards. That makes
them draw in their breath, doesn’t it? But there’s no way around the predicament, which
we feel incidentally is the explanation for the absence of service only shops in the UK.
Whereas in the States there has been a tradition of separate servicing and retailing stores,
in the UK it would be almost impossible to run a servicing shop without some income
from the sale of new equipment — and with negligible profit margins on these items, even
this combination hardly adds up to economic sense.

Possibly one answer is that the price of new domestic electronic equipment has been
rather too low for rather too long. After all, where else have prices consistently lagged
behind the rate of inflation? This may sound like heresy in view of the prevailing belief in
free trade. But for one thing trade isn’t quite so free in most countries as it is here, and we
do tend to flog whatever we can lay our hands upon. The present government doesn’t
believe in “artificially low” prices, as its energy policies show.

The credit mechanism also works to aggravate the situation. Most of the time the credit
merchants fall over themselves to finance the purchase of new equipment, but if you asked
them to help out with the cost of say a new tube you’d get a rather dusty answer. And for
quite legitimate reasons. The change from purchase tax to VAT was another burden on
the servicing industry as a whole. Another factor is the low cost of new equipment due to
the rock-bottom prices at which manufacturers are able to buy their components. This
latter point could explain some of the difficulties being experienced by component
manufacturers — how do you invest in meeting the more stringent specifications demanded
by setmakers in the interests of greater reliability when profits are almost non-existent?

One could argue that society has been brainwashed into accepting the throw-away
approach to goods. Those of us whose childhood coincided with the war years, when
there wasn’t anything to throw away and the motto was make do and mend, possibly
acquired a degree of immunisation to this attitude. But one really does wonder whether
the economy’s dependence on a continuous flood of cheap new goods is entirely sound.
After all, we've seen market saturation in one field after another. And after the boom,
what then? The manufacturer finds himself with a drastically reduced market, and the
retailer with hardly any customers. Ah, but then something else always comes along,
doesn’t it? Like video maybe? Well, one can be less than convinced that it’s possible to go
on repeating this trick indefinitely.

It’s interesting to reflect on the very different situation found in third world economies.

They vary enormously of course, so that generalisation must be treated with caution. But-

in one respect they do seem to be more efficient — in recycling goods and materials.
Almost everything in fact, from cardboard, used bottles and old tin cans to jalopys and
reconditioned domestic electronics. Now I’'m not suggesting that we return to expensive,
small-scale manufacture and get busy washing old jam jars and living in large numbers (as
happens in some parts of the world) on the municipal refuse heap. But our present
situation does seem excessively wasteful from every point of view. Oh yes, and very
difficult for those struggling to provide a repair service.

643




Teletopics

PHILIPS V2020 LAUNCHED

We originally announced the joint Grundig/Philips V2000
VCR system in these columns well over a year ago.
Deliveries of Grundig machines (the 2 x 4) started last
March, and it was stated at the summer trade shows that
the Philips V2020 was about to appear on the market.
Deliveries in quantity of the Philips V2020 to the trade are
now understood to have started, the suggested retail price
being around £675. '

We hope we don’t sound sarcastic about the delays. It’s
perfectly in order to announce forthcoming developments
when these will affect distributors’ policies and customers’
decisions, and a sophisticated item such as this obviously
requires a great deal of development work. It’s worth
remembering that this is the first in. track system (two +in.
tracks on the 1in. tape), and that in order to keep the heads
aligned with the minute tracks technology (the dynamic-
track following system) that’s entirely new to domestic
equipment is involved.

Visionhire are understood to be taking a substantial
proportion of the initial machines. There have also been
delays, due to manufacturing difficulties, with the longer
playing cassettes. Grundig four and six hour tapes have
been available for some time, but the eight hour cassettes
are still hard to come by.

CONSUMER ELECTRONICS SHOWS -81

There are to be two major European consumer electronics
shows next year in Germany. The usual “International
Radio and TV Exhibition” will be held in West Berlin on
September 4-13th. In addition, a new exhibition, organised
by the West Midlands firm Industrial and Trade Fairs Ltd.,
is to be held in Nuremburg on May 10th-13th. It will be
interesting to see whether manufacturers take to the idea of
annual exhibitions in the spring and autumn.

The. “Entertainment 81 — Audio, Video and Television
Fair” is to be held on May 10-17th at the National
Exhibition Centre, Birmingham. The first three days will be
set aside for trade only — assuming that the trade hasn’t
decamped to Nuremburg at the time, or vice versa.

CASSETTE WARNING

JVC have issued a warning about the increasing number of
“pirate” blank VHS cassettes appearing in the UK. They
point out that the cassettes, which come from Taiwan,
Singapore and Hong Kong, where there are no VHS
cassette making licensees, are of inferior quality in addition
to being illegal. They don’t conform to the standard VHS
dimensions, construction, mechanical operation and
electrical specifications, all of which can affect the overall
performance and operation of VHS machines. JVC intend
to take legal proceedings to protect their rights.

We’re not surprised to hear of this since a similar
situation, with both VHS and Betamax cassettes, has been
plaguing the US for some time. It seems that most of the
“counterfeit” cassettes there come from Taiwan. The
cassettes are apparently loaded with computer tape instead
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of tape correctly formulated for VCR use. Thanks to
Radio-Electronics for that warning.

ANOTHER IBA ENGINEERING FIRST

Work being carried out by the IBA is showing that the
transmission of video signals in digital form could have
useful advantages for news gathering and national and
international signal distribution via satellites. The latest
success reported by the IBA is the transmission for the first
time of digital colour television signals via a European
space satellite, using compact small-dish aerials at both
ends of the link. The test signals were transmitted and
received at the IBA’s Crawley Court Engineering Centre
using a 14GHz 2.5m dish for the up-link (transmitter power
about 1-5kW) and a 3m dish receiver terminal. The IBA’s
experimental 60Mbit/s digital converter was used to encode
and decode the signals. The bandwidth of the satellite’s
transponder is 120MHz.

INDUSTRIAL CHANGES

Thorn-EMI have announced a co-operation agreement with
Japanese consumer electrical/electronics manufacturer
Sharp involving mutual licensing, the exchange of
technology and reciprocal trading. EMI’s Central Research
Laboratories at Hayes and Sharp’s Research Centre near
Osaka are to co-operate on a “positive programme of joint
research and development”. Initially, the agreement will
affect mainly domestic electrical products, with Thorn-EMI
producing Sharp microwave ovens at Spennymore, Co.
Durham, and Sharp handling Kenwood Chefs in Japan.
Sharp has an annual turnover of around £760 million, of
which half is exported, and is a major TV setmaker.

ITT have sold their French TV and consumer appliance
businesses to the Swedish domestic electrical appliance
manufacturer AB Electrolux. Included in the sale are
Oceanic SA, Sonolor SA and Televisso SA.

PRESTEL ADAPTOR

Ayr Viewdata have announced that UK made adaptors to
convert ordinary domestic TV sets for use with the PO’s
Prestel service will be available this autumn. The trade
price will be “around £100”, and rental could be as little as
£1 per week.

The Philips V2020 VCR, which is now becoming available in
quantity. The flip-over cassette gives up to eight hours’
recording time. There’s microcomputer control of the various
operations, with touch-sensitive controls, also search tuning
and memory programming for up to five separate programmes
16 days in advance.
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This is the second such “black box” to be announced —
we mentioned the Radofin Electronics adaptor last July.
Such adaptors could well provide a stimulus to the Prestel
service which, like teletext, doesn’t seem to be exactly
setting the Thames on fire at present.

UNUSUAL LT CIRCUIT

Last month we mentioned some of the interesting circuitry
used in the new Salora G chassis, devoting a separate article
to the main power supply/line timebase arrangement. The
L.t. supply is also unusual, featuring as it does a circuit that’s
a cross between a series regulator and a chopper (see Fig.
1).

A 20V supply is obtained from pin 5 of the line output

" transformer by DB17/CB40. Most of the low-voltage

circuitry in the set is powered by a stabilised 12-5V rail
which is derived from the 20V line by the circuit just
mentioned, using transistors TB17-TB20. TB17 can be
considered as a normal series regulator, driven by TB18
and TB19, with the latter sensing variations in the output
voltage. TB17 also acts as a chopper however, in
conjunction with its inductive reservoir MB3 and the
efficiency diode DB26 - a standard series chopper
arrangement in fact as used in the Thorn 3000/3500 chassis
for example. The chopper switching is controlled by TB20.
180V peak-peak line flyback pulses are integrated by RB80
and CB44 to produce a 1.2V sawtooth waveform which is
fed to the base of TB20. When the sawtooth is sufficiently
positive, TB20 conducts. The increased current through,
and voltage across, RB74 then switch TB18 and TB17 off.
Thus TB17 is acting as a chopper to drop the voltage from
20V to 12-5V, and as a series regulator during its on
periods. An efficient, power-saving circuit.

The inductive reservoir also enables a —23V supply to be
obtained, via a secondary winding and rectifier DB25.

RB75 provides the start-up action.

BATC'S ANNUAL CONVENTION

The British Amateur Television Club’s annual convention is
being held this year at the Post House Hotel, Braunston
Way, Leicester on October Sth. The hotel is located just off
the A46, about a mile into Leicester from the MI.
Attractions will include a “video tape” show, an OB van
belonging to G8GQS, etc.

TIAWARDED SPEECH SYNTHESIS PATENTS

Three US patents covering solid-state speech synthesis have
been awarded to Texas Instruments. They are for an i.c.
that digitally synthesizes human speech using linear
predictive coding (LPC), a single-stage speech synthesis
filter and a digital-to-analogue converter capable of driving
a speaker directly from a speech chip. All these operations
are carried out in a single i.c., which produces synthetic
speech from digital filter coefficients and excitation control
values stores in an external memory device. Talking TVs
have already been announced by two Japanese setmakers,
and an article on the subject will be appearing in Television
during the next couple of months.

US TV INDUSTRY WORRIED

Whilst controls on imports of colour sets from Korea and
Taiwan to the USA have been extended for a further two
years, restrictions on imports from Japan have been lifted.
This has produced a strong reaction from Compact (the
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Fig. 1: L.T. supply circuit used in the Salora G chassis.

Committee to Preserve American Colour Television), a
joint union-manufacturers organisation. The restrictions
were apparently lifted because imports from Japan had
fallen from 1-75 million in 1978 to 500,000 in 1979. This
could simply be explained by exchange rate alterations and
the fact that most major Japanese setmakers now. have
plants in the USA. Compact is not impressed however, and
points out that the industry has already lost some 60,000
jobs and sees the remaining 65,000 in jeopardy. In the mid-
sixties there were 25 US owned setmakers: only six now
remain. Profitability has fallen from 9:6% in 1972 to just
1-2% last year. TV imports to Taiwan face a 35% duty,
while imports to Korea face a 50% duty. Trade with the far
east rather often seems to be a one way affair.

HIGH-SPEED VIDEOTAPE COPIER

One of the advantages of videodiscs compared to
prerecorded videocassettes is the low cost of disc
production. The duplication of videocassettes has at present
to be done in real time, i.e. a three hour tape takes three
hours to duplicate. The helical-scan format precludes the
use of the conventional high-speed copiers used in the audio
cassette field. At this year’s NAB (National Association of
Broadcasters) Exhibition in the USA however Matsushita
demonstrated a prototype high-speed VHS copier that can
duplicate a three hour tape in three minutes.

The machine is intended for automatic operation and
incorporates a number of interesting features (see Fig. 2).
The method of duplication used is based on the bifilar
printing system, in which a high-coercivity master tape is
wound in close contact with a blank tape, both being
exposed to a magnetic field. As a result, the master tape’s
image is copied on to the blank tape. Matsushita say that

Magnetic flux generator Coaxial reel containing blank tape

Air column
damper

Master tape
on spool
Audio
playback
° head

Fig. 2: Basic operation of Matsushita’s prototype bifilar high-
speed tape duplicator. The audio signal is transferred
separately to achieve optimum quality.

Duplicated tape

;| Automatic
splicer

Audio
eraselrecord
head

Cassette
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the machine can handle PAL, NTSC and SECAM signals,
and reckon that a master tape should be able to give up to
1,000 copies without noticeable degradation. The machine
can be linked to an automatic cassette changer which stores
twelve cassettes.

STATION OPENINGS

The following relay stations are now in operation:
Grassington (N. Yorkshire) Yorkshire Television ch. 23,
BBC-2 ch. 26, TV4 ch. 29, BBC-1 ch. 33.

Headingley (Leeds) TV4 ch. 54, BBC-1 ch. 58, Yorkshire
Television ch. 61, BBC-2 ch. 64. Note: Horizontal
polarisation.

Macclesfield (Cheshire) BBC-1 ch. 22, Granada Television
ch. 25, BBC-2 ch. 28, TV4 ch. 32.

Millport (Firth of Clyde) TV4 ch. 54, BBC-1 ch. 58,
Scottish Television ch. 61, BBC-2 ch. 64. Note: horizontal
polarisation.

Netherton Braes (Glasgow) BBC-1 ch. 22, Scottish
Television ch. 25, BBC-2 ch. 28, TV4 ch. 32,

Otford (Kent) TV4 ch. 53, BBC-1 ch. 57, Thames/London

Weekend Television ch. 60, BBC-2 ch. 63.
Apart from Headingley and Millport,

transmissions are vertically polarised.

the above

NEW SHADOWMASK STEEL

NKK (Nippon Kokan) and Nippon Mining Co. Ltd. have
jointly developed a new type of sheet steel for making
shadowmasks for colour c.r.t.s. The new material is
aluminium-killed steel, which is being produced through
specially controlled cor.tinuous casting — rimmed steel is
usually used for shadowmasks. The new sheet is being
marketed in Japan and abroad. The advantage of the new
sheet steel is a much higher yield ratio. Cold-rolled sheets
for shadowmasks call for ultra-stringent quality, much
higher than for conventional cold-rolled sheet, and for this
reason the yield ratio of cold-rolled rimmed steel up to the
finished stage of shadowmask production is less than 50%.
With aluminium-killed steel the yield ratio is improved to
almost 100%.
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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

All boards are epoxy glassfibre
and are supplied ready drilled and
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Any correspondence concerning March 1979

this service must be addressed to July 1979
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October 1979
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March 1980
May 1980
June 1980
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Whitwell, Worksop, Notts.
Please supply p.c.b.(s) as indicated below:

Project Ref. no. Price
Ultrasonic Remote Control D007/D008 £3.85 per set
Teletext Decoder Power Supply D022 £3.75
Teletext Decoder Input Logic D011 £12.50
Single-chip SPG D030 £3.30
Wideband Signal Injector D031 £1.00
Teletext Decoder Memory D012 £10.50
Teletext Decoder Display DO13 £11.00
Logic State Checker D038 £1.70
Teletext Decoder Switch Board D021 £1.75
Teletext Decoder Mother Board See D065
Teletext Decoder IF Board See 11331
On-Screen Clock D045 £7.50
CRT Rejuvenator D046 £3.00
Test-Pattern Generator D048 £12.50
Diagnostic Pattern Generator DOS1 £9.00
Colour Receiver PSU Board D052 £4.00
Colour Receiver Signals Board D053 £10.75
Commander-8 Remote Control System D054/5 £6.00 per set
Colour Receiver Timebase Board D049 £17.13
Colour Pattern Generator D062 £14.50
D063 £9.15
Teletext Decoder Options Board D064 £8.50
Teletext Decoder New Mother Board D065 £6.00
Simple Sync Pulse Generator D067 £4.00
New Teletext Signal Panel 11331 £8.00
Teletext Keyboard D057 £3.50
Teletext interface Board D058 £5.00
Colour Receiver Remote Control D066 £5.00
Remote Control Preamplifier DOo6 £3.75
Teletext/Remote Control Intertace D070 £9.50
LED Channel Display D071 £4.00
Improved Sound Channel D072 £302'S)
Monochrome Portable Signals Board D074 £6.25
Monochrome Portable Timebase Board D075 £7.75
Monochrome Portable CRT Base Board D076 £1.00
New CTV Signals Panel D077 £9.50
r_ To:— Readers’ PCB Services Ltd. (TV), Fleet House, Welbeck St., j
Project Ref. Price

NAME

ADDRESS

|
|
|
|
:t Prices include VAT and post and packing. Remittance with order please.
|
I

— e T

Post Code
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ELECTRONICS Limited

Unit E5, Halesfield 23

Telford, Saiop
TF7 40X

Tel: Telford (STD 0952)

Telegrams CAMELEC
Telex CHAMCOM 35191

DISTRIBUTORS OF SPECIALIST SPARES TO RADIO & TELEVISION SERVICE DEPTS; NATIONWIDE
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2ZTK33A

A9 BC173

8ci7e
BC179
BC182L
BCISIL
BC184AL
BC188
8cig?
BC212L
BC213L
BC214L

A7
A9

TeaAss1811 3.71
TBAB51 3.92

2.8
aze,
2.12]
3.40)
201}
230
293
283
1.88
6.20
301
4.08
261
5.40
333
4.39
4.39
232

BY128
avi27
8Y13
BY176
ayig2
BY184
8Y187
|y

BA145
BAISE
BA156
B8A202
BA219
BAJ16
B8A317
BAX13

TiP41
TiP42
11P47
TP112
TiP11?
T2

1.08
137
.78

BRRRBEEBTIYSERRE R

8Y207
6Y210/400 .33
BY210/800 .42
8Y227 36
BY251 33
B8Y256

8Y2N8 86
B8Y299 89

20" OA47

0A91

1N4OOY
IN4OO2
1N40O3
IN4OO4
IN40OS
IN4OOS

QUALITY COLOUR
TELEVISIONS
TESTED ANDWORKING

Large quantities of most makes of top quality
CTV's always available and at very competitive
prices. Any quantity considered for delivery.
Telephone now Telford (0952) 585799 for
prices.

Personal cdllers welcome Sam-5pm Mon-Fri at
our warehouse on Halesfield 23, Telford,
Shropshire, where these sets can be seen work-
inginourdisplay area.

Also available trolley stands to suit most makes.

5.40
281

3.92
45
428

320 &

358
3.00
1.98
1.98
1.96
4.08
435
436
6.03
1.86
8.82
3.6
479
364
388
3.39

94

ELC 104308

U321 (Phitips G11)

Deiay line DLS0

Oslay line DLED

Luminance Delsy Line For TBASS0
Transductor AT4041/37

Linaarity Coil AT4042/02

Linesrity Coit AT4042/04

Colour Crystsl 4,433618 M Hz

PHILIPS GB
PHILIPS GB {47R)
PHILIPS 210
TCE 1600
GEC 2018
RR1840
TCE 8000A
DECCA 20
PYE 731
TCE 1400
RR1A823

SERVISOL

FREEZER

AR SPRAY CLEANER
FOAM CLEANER
SILICONE GREASE

SOLDER MOPS

585799/58437

GEC 2110{12R5 + 12RS5)
TCE 3500

823

e R 5
sashaseissa

5 RR1

300+300 @ 300v
TCE 1400
180+100+100+100+150 ¢ 326v 3.18
CE 1600

T
160+ 100+ 150 @ 300v 2
20

RAY

2500+2500 ¢ 30v

RRt

800 e 300v

PYE

200+300+100+32 ¢ 360v
TCE

1 §'0¢200¢200 © 300v
K.B.

.76 200+200+200+50 @ 300v
200+200+75+26 ¢ 300v
PYE

TCE 960
1004300+ 100+18 ¢ 300v
TCE 3000/3500

175+ 1004100 @ 350v 243
000/3500

249
3.30
285

800 @ 260v
200+200+100 @ 300v
RRA/ITT

200 @ 400v

| PYE
200+300 @ 350v

1
470+470 ¢ 260v
GEC

EC
1000+2000 @ 36v

2004200+ 150450 ¢ 300v

TCE1400.{5 Stick)
TCE 1500 {3 Stick}
TCE 1500 (6 Stick)
ITTCVC5,7,868 0
ITT CVC 20,30
GEC 2028, 1040
GEC 210

GEC 2100

GEC 2200

PYE 691,683

PYE 731 (4 leed)
PYE 731 {5 lead}

TCE3000. 3500
TCE 4000
TCE 8000
TCE 8800
TCE 8000

RA1 AB2Y
RR1 AB238
AR ZN18

GRUNDIG 3000
KORTING

AR1 Dusl Standerd CTV

GRUNDIG 5010/6010,8&0

300+300+100+50+ 1560 ¢ 378v
Gl

PYE 713,15, 17

PHILIPS 520,540,550

PHILIPS 550 (long lead)

PHILIPS GO

DECCA CS1730,1830 "
DECCAC82030, u:o.'rsmo‘“

DECCA C$1910,2213
DECCA 80/100/Teipro

044
6.20

SIEMENS TVK31, 51/2
SABA/TFK/SITA/DORIC
TANSBERG TV2-2, TVC M6
EUROTRAY

CONVERSION BRACKET A
CONVERSION BRACKET B
TVIBEHT STICK

Telephone-TELFORD STD (0952) 585799/ 584373

ORDER VALUES LESS THAN £10.00 PLEASE ADD 40P P & P.
ALL PRICES QUOTED ARE NET. EXCLUSIVE OF VAT. PLEASE ADD AT 15%
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I -v- I U B E s SUPPLIERS OF TELEVISION COMPONENTS
38A WATER STREET :: ACCRINGTON :: LANCS :: BB56PX
Telephone: Accrington (0254) 36521
ALL PRICES ADVERTISED ARE SUBJECT TO 15% V.A.T.

TRADE COUNTER OPEN MON-FRI 9a.m.—4.30p.m. SAT. MORN. 9.30a.m.—12 NOON.
N.B. All goods advertiséd are brand new — NONE are ex. equipment stock.

WE OFFER VALUE AND RELIABILITY.

NEW MONO TUBES NEW VALVES RECTIFIER TRAYS TRANSFORMERS
M"""““‘/f"ﬂ‘?:”']: £17.00 | 30812 121 | €Y86/7 68 | PCLEA 81 | Thorn 950 £4.25 |GEC 2110 betore Jan 77 £695 ",,”"Em"""""""““;,i.‘,,
m::‘:;g::]%ﬁ;g:; 111‘000 g:gg Y802 72 | Y5004 133 | PcLas/Bos 78 | Thorn 1500/1580 £385 |GEC 2110 atter Jan ‘77 £6.65 | Bush A774 £10.75
b D P ORI 0v86/7 66 | E260/1 56 | PCLBE 811 Thorn 1500 5 stick £4.25 [GEC 1028, 2028, 1040 £5.64 | Replacement Tripler tor A774 £1075
g2 i1ne - ECCB! 60 § GY501 1.45 | PD500 293 | Thorn 1600 £3.45 |ITT/kB CVCS/7/8/9 £535 | Decca 80 £7.80
Vega A50/120 20 110° £13.50 | gorgr 68 | G234 158 | PFL200 135 1 Thorn 3000/3500 £6.89 [ITT/KB CVC20/25/30 £535 | Dscca 100 £780
Vega AB1/120 247 110 £15.00 { geeqs 60 | K186 5.98 | PL36 115 | Thoin 1400 £3.85 | Korting tsimilar to Siemens VK1) £685 ! peccq 1730 £780
1 yoar warrenty sxcept Mulards which | gccgy 80 { PC8E 81 | Pigt 84 | Thor 8000 £351 | Phitips 3113 55011/3 . €535 | pecca 2230 0
havs 2 ysars warrsnty. ECC85 98 | PCAS 8t | P82 46 | Thorn 8500/8800 £5.40 | Phitips GB £535 {GEC. 2040 £9.20

£CC88 135 | PC92 80 | rLes 143 | Thorn 9000 £7.43 | Phihps 63 £6.33 {5 2047 £5.00

REBUILT COLOUR TUBES ECFBO0 80 | PCa7 1.14 | PL84 84 | Decca CTV 19/25 £535 |Pye691/3 £513 1GEC 2110 £8.59

177187 19°. 300 £2800 | ECF82 88 | PC300 80 | PLI5 1.00 | Decca CS1730/3, C51830/5 £3.68 |Pye 731/25 £5.40 | philips 68 £9.00
227 £30.00 | ECHBI 104 {PCCB4 70 | PLSD4 132 | Decca 1310 Bradford £6.92 | Rank BM A823/2179 £5.78 | pye 691/693 £11.00
. £3200 | £CHBA 1.13 | PCC8S 85 | PL508 143 2213 Rank BM AB23 AV £6.89 | pyp 597 £14.00
%67 110° 3600 | ECLBO 84 | PCC8B 82 | PL509 2.39 | Decca 30 £5.92 | Reddtusion MK1 €6.04 | pye 731 £1015
Glass for glass exchangs ECL82 77 | PCCBS 79 (PLS19 278 { Decca 80 €628 |BRC.2000 £6.60 | Thoin 3500 -

2 yor warranty, :gl;gg g; :gg;g: :% :LgDZ 2;5 Decca 100 £6.04 { "Unwersal Tripler £5.40 | Scan AC EHT Transtormer -

E Y33 1 Thorn 8000 £900

£FB0 68 | PCF80 15 | pyas 81 MAINS DROPPERS Tho 8500 £9.00

MULLARD COLOUREX/OR Eras 68 | PCFBB 113 | PY5004 40 g = Priealp) RESISTORS Tyve MAINS TRANSFORMER Price (p)

MAZDA NEW LIFE RS L[ Rok200 19 | G 89 | Decea 20 Series £100 |WIREWOUND Prica Ench () | Thorn 300073 £9.50
187 £59 50 EE?ga ‘gg ’;g;gg? 18 35;%‘1 15; GEC.2018 B4 | 4watt 1 ohm-t.5kohm 13 RIAL EQUIPMENT
197 gs100 | S pid e pad b o3 | Phis 210/5050 60 22k 33k 15 | 10 Ele. UHF. A-B-C/D £1.62
207 £55.00 Philips 210/5051 55 47k 68k 17 | 18 Ele UHF. A-BC/D £2,63
o casg | E190 1.02 | PCF805 163 |ucLe3 2B || G o % " 7

0 | eLza 1.63 |PCFB06 130 [uise 102 | oo IS a0
25" £55.00 b - b Philips G8 5083 51 7 watt  1ohm-4.7 kohm 14 | 3Ele M £5.78
26" £57.00 E“gl "g :gm“ 163 | U26 130 | pye 725 48 58Kk-12K 15 [ 65t Mast £1.16
26" 110° £8050 | £Lo7 58 |perzno el B IR 50 15k-22k 18 | Lashing Kit 6" Brdcker _ £1.58

Giass for gtass exchange £1509 222 [PCLs3 200 luves 80 RBM.AB23 70 |71 watt 1 ohm-§ 8kohm 17 | Low Loss Coax Cable per 100m £1350

1 ysar warranty & ysar optional. a Tharn 1500 88 10k 15k 18 | Coax Plugs 20p
Carriags incl. VAT on carrisge _ _ Tharn 3500 62 22 21 Mabgesr Stockists
MOND £5.00 ”',::“:LT;'%V:‘:ALS::M‘ Thorn 8000 78 [17watt 1 ohm-10 kohm 2 P';,.;,".,ﬁ,,.o,,.,

COLOUR £5.00 e e o Thorn 8500 76 15k, 22K 25 Accessones siso svsileble.
SEMICONDUCTORS SEMICONDUCTORS SEMICONDUCTORS SEMICONDUCTORS CIRCUITS
Type Prica (p) | Type Prica {p) | Type Prics {p} | Type Prica {p) | Typs Prica {p) | Typs Prica {p} | Type Prica (p} | Type Prica {p) Type Prica (p)
AC126 22 | 8C1098 13 | BC208 10 | Bey?2 13 | BF160 27 | BF459 35 | Bu326a £1.42 [2N3705 10 TAA700 £1.70
AC127 22 |BCT09C 11| BC212 9| eo11s 30 | Br167 24 | BFT42 28 | Buso? £125 | 2N3708 10 ETT8016/ TBA1208 £130
AC128 20 |BCie 12| 8C2321 3|Bot16 55 | BF173 22 | BFT43 27 [e1222 28 {2N5294 38 ML2328  £220 |TBAI120S 59
AC128K 32 |BC1168 12| BC213 9|Bo12¢ 50 | BF178 26 | W10 60 | muesan 40 | 2ns296 a8 | eTTRB0IE TBA120AS 10
AC141K 34 { BC140 32 [ sc2138 10 [ Bo131 33| BF179 28 | BFX29 30 | Mues20 as | ans298 38 ML2318  £220 |TBA12050 19
AC142K 30 80141 26 | BC213L 3 |s0132 35 | BF160 36 | BFxaa 27 et 27 { nsags 53 | mci3o7 £1.00 | TBA120U £100
AC176 25 | BC142 21 [ BC218 9 [B0133 40 | BF1BY 36 | BFX8S 28 | 0679 15 | 250643A £150 | Mc1azr £100 | 784396 80
AC176K 32 [BC143 24| Be2140 10 [ 80135 26 | BF182 30 | BFx86 28 | A20088 €180 Jasci7ay €220 | mci3ag £120 | TBA480D £1.25
Ac187 26 |BC147 9| 8237 9 [80136 27| Br183 30 | BFX88 25 | A20108 £180 | CRYSTAL MC1351 £100 | 1BASID £300
ACI8TK 28 [BC148 9| BC238 8 [Ba137 23 | Brigs 30 | BFYSO 20 | A2265 £140 | 443wz £130 | meiss2 £100 | T8A5200 £1.20
AC188 25 | BC149 9|Bc251A 12 80138 23 BF185 30 | 8eYs1 - 20 | R2322 58 | Crystal SAS560S £180 | TBA530 £1.20
ACT88K 37 [BC157 11 |BC2518 15 | 80139 28| BF194 1| Brvs2 20 | R2323 67 DIODES SAS5705 £180 | TBAS300 £1.28
D140 75 8C158 98c252a 12 [ Bo140 30 § BF195 10 { BFYS0 75 | R24s1 £1.50 —_ 519018 £4.45 | TBASA0Q £149
0143 82 [8C159 10 | BC2528 12 | Bo144 £1.20 | BF198 10 | 8R100 17 | R2sa0 £280 Ty Pricatp) | 519178 £6.25 | TBAS500 £1.58
AD149 79 [8C160 25 | Bo261A 18 [ BO182 70 | BF197 11 | BRi0Y 30 | RCA16334 gp (AA11S 71 su3w £180 |TBASSOCO  £159
AD161 42 | BC161 28 [BC2618 15 | Bo183 65 | BF198 18 | BAC4443 80 | RCA16335 80 |BA1D2 7 suaen £1.20 | 184570 £1.00
AD161/2 £115 | 8C1708 10 | BC2628 15 | BD201 85 | BF199 15 | BAX4G (TIC46) 40 | TIP29C 43 |BAIIS '3 | sn76003N €175 | TBATS00 £139
D162 42 |BCIM 9 | Bc2628 15 | 80202 80 | BF200 30 [ BAY39 30 §TiP3oc 43 |BA14S 7] sN76013N  £1.15 | TBABOOQ 89
AF124 34 |BCI71A 16 | BC3go 30 { 80203 80 [ BF224 16 | BT108 £1.00 | TIP3IC 43 |BAI4S 171 SN76013ND €115 | TBABIOAS  £1.35
AF127 32 |sc1718 10 [8c30t 28 | 80204 84 | BF241 15 | 87108 £124 | TIP32C 47 |BAIS4 B | sNi6023N  £145 [T1BAS20 £180
AF139 42 |8c172 9 |8c303 28 { BD222 46 | BF257 28 | BT116 £1.21 | niraic 46 [BAISS 14 1 SN76023ND 95 | 1BA9200 £1.99
AF239 45 |8C1724 10 { 8C307 10 | 80225 47| BF258 25 | BU104 €200 | TiPazc 47 |BAISS 5 [ sN76033n  £1.53 | TBA990Q £149
ALID2 £200 |8C1728 10} 8C3074 10 | BD232 45 | BF259 26 { BUIDS €125 |Tipa7 70 [BAX13 4| snisrion 89 | TCA2700 £1.20
AL1D3 £200 |BC1720 108327 11 | 80233 35 | BF2TY 24 { BU105/02 £1.85 | TIP2955 g0 |BAXIS 5 | sN7613IN  g130 [TCA27080 €125
AUT1O £2.00 | 801738 12| Be3zs 8 {80234 31 | er23 12| BUY0B €150 | TIP3055 BB1058 30 | snig2o6N  £155 | TCABCD £1.99
AUT13 £149 [8C1748 10 Bcas7 11 | 80235 31| Br27a * 13 | U108 £180 | (sep3oss) 63 [BBIOSE 30 1 oN7622IN €100 | TCA940 £1.60
BC107 11 |BC182 9| BC338 9 {80236 31| BF338 35| Bur24 £130 [T1s91 21 |BY126 101 sN76532N 150 [T0AT170 £1.99
8C107A 12 |BC18218 10 [ BCas1 30 | 80237 31| BF337 30 | BUI26 €149 |viosoz €120 |81 '] sN78533N €130 [ T0A2030 £280
81078 13 |BC183A 12 | BC546 7| 80238 33 | BF338 34 | Bu204 £150 | 2N696 19 |BY164 45 | sN7854aN  £135 | TDA2522 £240
BC108 11 {BC183LA 10 | 8csa7 10 | BOX32 £1.50 | BF355 a7 | BU205 £134 | 2N2905 22 [BY116 85 | sn7g650M 89 | 102640 £250
BC108A 12 |BC18a 9 scses 10 | BOY 20 | 8F362 37 | Bu208 £180 [ 2N3054 60 |BY199 01 SN76860N 60 [ T0A2690 £100
BC1088 12 {BC184LA 10 [ BCs4g 718115 35 | BF363 33 [ eu2oe €160 | 243055 g0 [BY208 M| swressen 70 [ Sockets—8pn 10
BC108C 14 |BC204 9 |8cs50 7|8F127 26 [ 8Fant 30 | Bu208a £1.65 | 23702 G| BL2L/800 22 1 qaa55p 28 ~ldpn 12
BC109 11 | 8c208 13 | Bess7 7 | BF154 12 | Bras7 23| BU208/02 €200 | 2N3703 10 BILZL%{:GUSEm .ZNZ TAR570 £1.80 —16pin 14
8C109A 1 BC558 7 eriss 18 | BF458 24 | Bu3s £175 | 2v3708 10| Srock ES 1o | Tassers £120
CAPACITORS REPLACEMENT ELECTROLYTICS FUSES TUNERS
DOUBLE ENDED MIXED OIELECTRIC Tyre Price (p) Price per 10 | Type Price (o)
Decca 30 (400-400/350V, £235 | 13" a8 AEGINSF equvali LC108,
Vohs  MED Prics (p)| Vois  MFD  Prica {p)) Yoits eoriies I GEot n:zz:annuumu;asov)m o P i e
;g ig ; :3 ‘1‘07 ? %’é’ ':;;’ ’“"‘;‘ (1?)?0 ":F "“7(; 800/250v) £250 | 250, 500, 750ma 14 49| 4 way P/B los Decca etc. £5 80
3 9 d Decca 1700 20-20-2420 1.5.2.25.3.5A 40 | 6 way P/B for Decca etc £7.00
o 100 8|63 22 12600 .1 & ||a Lk 321 1200-200 400-350v) £249 (137 A8 4 way P/B lor Pye 113 £9.0
1 es  a7 16| 1000 01 20 | 1250 . a5 H LI A o
w220 ! . Phitips G 8 {600/300V) £176 | 250. 500, 600, 630. 750. 850ma 6 way P/B for Pye 201 £16.00
1041 8163 100 1911000 047 29 (1500 022 24 | pye 691 (200-300/350V) £1.90 | 1,125 15,24 £1.41
0 1000 20163 220 3011000 .1 32 (1500 033 39 | Renk A 823 (2500-2500/30V) 90 [ 25.3,54 £216 —
102200 30 (63 470 38 [ 1000 22 B Thorn 850-950 (100-300-100-16/275V)  £1.25 | 1" Misins HOW TO ORDER
1o 4700 48163 1000 53 Thorn 1400 | $50-100-100-100-150/ 2.3,5.10.13A B4 )
25 47 863 2200 85 320V) £220 | 20mm AS Add 15% VA.T. to all prices.
2% 10 7[00 10 1
Sr e, = emeeey S 20| MMEDIATE DESPATCH
L) - - A ma
& o 9L & 19| g7xst Thorn 3000-3500 (1000/63V) 52 | 160, 200ma ¢1p | Add 60p per order 1o cover P&P on
& ;°° || am 291 6v2. 7v5, 8v2, 9v1. 10V 11V, 12V. Thar 3000-3500 (1000/70V) 53 | 315. 500. 630. 800ma all items. — However customers
B || 32 [y3v. 15v, 16v. 18V, 20v. 22V, 26V, Thor 3000-3500 {1500/70V} 87 1.1.25.16. 24 £107 | who requie | small single item
25 an 1o 220 35 1 27v. 30v, 33v, 36V, 38V, 47V, Thora 3500 175-100-100 400/350v)  £1.95 | 2.5, 3.154 £143
25 1000 36 [ 450 1 23 [ 5oy B8y 75v 15 20mm 0B need send only 20p.
25 2200 46 [450 47 2|7 :
25 4100 80|40 10 28 | BzYan DATA BOOKS e 0. 630. 800 45| Orders which amount to £20 before
3 3 3 ima
40 2200 52 450 22 5§ [ V7.3V, 3V3. 3V6. 3. 4v3, 4v7, TRANSISTOR EQUIVALENTS 1 125.16.2.25.3 15, 58 371 V.AT. are Post Free.
63 1 7[es0 33 62 [ BV1. 5V6,6v2. 6v8, 7v5. 8v2. VT BO/80 2 part A-Z/2N/28 €595 | Tt i F
61 22 i V110V, 1V, 12V, 13V, 15V, 18V, VI 80AZ £3.05 THERMAL CUT-OUT Carr_mge on tubes is as stated
28v. 21V 7 VT 80 2N £3.25 | Thorn 3000 2 amp 98§ on list.
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Studio 80 Project:
Video Camera

Part 1

THE aim of this project has been to provide for constructors
a simple, easy-to-build monochrome camera design, at low
cost and using readily available components. The vidicon
‘tube used is a 2/3in. type, and the whole unit is contained in
a Vero box measuring 205 x 110 x 140mm. The camera is
self-contained but can also be synchronised with other video
sources. It can be mains or battery operated. Simple mixer
and effects generator units have also been produced, and
will be featured in the magazine at a later date. Together,
the units provide a low-cost video studio system which
we’ve called “Studio 80”. The camera can resolve about
4MHz.

To simplify the design, i.c.s have been used wherever
possible. Though this is not the first camera I've built, it
nevertheless took me many months to try out various
possible circuit arrangements and to evolve the final circuit
with the performance optimised and the bugs ironed out.

Design

The starting point for the present design was a circuit
suggested by Siemens. Many of the components used in this
turned out to be difficult to obtain however, while it soon
became clear that the use of alternative circuits for some
operations would considerably reduce the cost of the
camera. Only a small part of the camera remains
reasonably faithful to the Siemens circuit — the video
amplifier and the TDA1170 field timebase. The use of a
TBA920 as the line oscillator was initially considered, but a
simple 7400 NAND gate i.c. offered a cheaper and simpler
solution.

The design of the power supply presents a number of
difficulties. The tube requires a heater current of 100mA at
6-3V, and to this must be added the power consumption of

The EMI 2/3in. vidicon used in the prototype
camera.

The first prototype camera, which is fitted with a
surplus lens.

TELEVISION OCTOBER 1980
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the timebases, the video amplifier and the sync circuits. This
brings the total up to about 600mA, and means that a
substantial mains transformer is required. All transformers
produce a magnetic field of course, but the problem with a
camera is that the transformer is inevitably in close
proximity to the tube and is likely to cause hum bars on the
scans. The solution adopted to overcome this problem will
be discussed later.

A block diagram of the camera is shown in Fig. 3.

The line output stage is quite conventional, with a choke
as the load. It can be driven directly by the 7400 i.c.,
dispensing with the need for a discrete driver stage. To
obtain the supplies required by the tube, the line output
stage choke was initially arranged as a transformer. Due to
the high winding ratios required however few turns could be
comfortably accommodated — though the circuit did work.
The main problem was that to obtain sufficient horizontal
scan the stage was worked hard, the linearity was poor and
even a microampere of beam current severely damped its
operation. The solution was either to use a bigger, better
transformer or separate line output and h.t. generator
stages. The latter course was adopted.

The TDA 1170 provides a straightforward field timebase.
The only difference between its use here and in a TV set is
that the flyback diode at pin 5 is unnecessary due to the
very much lower deflection current required with a vidicon
tube.

The video section consists of a couple of transistors in the
head amplifier, with a fee.t. as the first stage, followed by
TBAS5S00P and CA3046 i.c.s. The front end must be
screened to prevent stray r.f. pickup.

The sync pulse generator circuit used is very similar to
that featured in the August 1979 issue of Television. A 555
timer i.c. is used as the basic oscillator, with the component
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250V

Target

™ II’ R56
100k

Vidicon tube 25V /I Head amplifier
Target r—
Mesh e 250V
wall anode | — =—— 100Y, L
First anode | — — — 260V
{accelerator)
Grid Sl
12v l
-
Cathode Q ov
Heater Blankin%pulses
Flyback blanking transistor (in 1C2)—
on during forward scan

Fig. 1: Supplies to the vidicon tube.

values used selected to ensure that it switches states during
the line blanking interval. This has been done because in the
form initially tried the switching action produced a spike on
the supply lines. This was amplified by the video amplifier,
producing a vertical line near the centre of the picture. The
field drive pulses are obtained from the oscillator section of
the TDA1170i.c.

The number of presets used has been minimised to
simplify matters. Their functions will be described when we
come to the setting up procedure. Those in the timebases
operate in similar ways to normal TV receiver timebase
controls. Note however that their effects when observed on
a monitor screen are the opposite to what you might expect
— for example increasing the line scan amplitude makes the
picture smaller.

Case

Most of the project cabinets currently available are
unfortunately the wrong shape for camera use. The plastic
Vero box type 203 was selected because the 65mm
diameter C lens mount can be mounted on the lower half of
the shell with little overlap on to the top half. A plastic case
is also easier to drill than a metal one — in fact the large hole
required for the lens mount aperture can be made with a hot
soldering iron, since the mount will mask the ragged edges.

Operating the Vidicon

From what has been said so far it will be apparent that
there’s much in common between a television camera and

receiver. For those not familiar with the vidicon tube, the
following notes on its operation are included.

The tube used is the latest 18mm (2/3in.) type with a
separate mesh connection. Fig. 1 shows the supplies for the
various electrodes. The electron gun is broadly similar to
that employed in a display c.r.t., but the beam from the
cathode scans a photosensitive target instead of a
fluorescent screen. Coils around the tube deflect the beam
horizontally and vertically. As the beam scans the target, a
minute current proportional to the illumination focused on
the faceplate flows from the target connection. This is
amplified and then mixed with the blanking and sync pulses.
The composite video signal thus obtained can be fed to a
monitor or to a u.h.f. modulator for feeding to the aerial
socket of a standard TV receiver.

The target consists of a layer of photoconductive
material with a thin, transparent layer of conductive tin
oxide at the front. The target connection is made to the tin
oxide layer. The resistance of the photoconductive layer
decreases when light is focused on to it. The resistance is
still very high — of the order of tens of megohms when
brightly illuminated. The action is basically that of
discharging a capacitor, with the photoconductive layer
forming the dielectric and the tin oxide layer and electron
beam the two plates of the capacitor. The beam current
discharges the capacitance it sees at each point on the
target, and since this capacitance is proportional to the
scene illumination a video signal is produced at the target
connection.

Between the cathode and the target are four electrodes.
The grid and first anode perform the same functions as in a
cr.t. The wall anode is used for electrical focusing, and
nearest the target is the mesh. This is exactly what it says —
a very fine mesh through which the electron beam passes to
reach the target.

The mesh is responsible for making the spot size as small
as possible in order to obtain the sharpest focus. In older
vidicons the mesh was internally connected to the wall
anode, but better results are obtained by operating it at a
higher voltage, as here.

The definition of the picture is determined by the tube’s
operating voltages, the bandwidth of the video amplifier, the
scene illumination and the quality of the optical lens used.
The high-impedance supplies for the vidicon are obtained
from the separate h.t. generator stage TR4. This operates
like a line output stage, with a transformer feeding a pulse
to a voltage-doubling rectifier circuit. A separate winding
feeds a single rectifier diode to obtain a negative voltage of
around —120V. Off load, the doubler circuit would produce
some 900V. This voltage would fluctuate considerably with
variations in beam current however, so a VDR is used to
provide a stabilised 250V supply. This is a good practical
level since although 700V or so would give fractionally
better definition, higher working voltage capacitors would
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Fig. 2: Power supply circuit. A separate generator stage provides the positive and negative h.t. supplies.
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be needed for smoothing while a more efficient transformer
than could be accommodated on the little pot core used
would be required.

The beam control VR7 performs a similar function to a
brightness control with a normal TV tube, though the
effects on the viewed picture are not the same — it produces
a negative picture at some part along its range. R56 applies
h.t. to the first anode and R57 supplies the focus control.
The target requires a bias of around 25V, which is derived
from the h.t. line via R52 and the target control VRS. R53
feeding the target is in fact the load resistor across which
the vidicon’s output signal is developed.

The vidicon’s cathode is returned to chassis via a
transistor in the CA3046 video amplifier/mixing i.c. This
transistor is used for flyback blanking, being switched off
during the line and field flyback intervals. The vidicon’s
cathode is then at 12V, cutting off the beam.

Power Supply Circuit

The power supply circuit is shown in Fig. 2. As
mentioned earlier, the mains transformer presents
something of a problem. A large transformer could be
accommodated in the case, but even with careful orientation
magnetically introduced hum on the scans would not be
completely removed. Instead, two smaller 6VA units are
connected in parallel. After rectification this combination
feeds a 7812 12V regulator which in turn drives the 7805

Mains or

Focus 12v
coil Focus  power bal',:;l"{
drive Regulated outputs 1 b
2y Tr3 ]  SuPPlY
5v
Line scan 250V
coils Line output HT [
stage generator
s 1 [V —
Line drive -i20v
1C9
Field scan 7400
coils Field timebase
D——‘— 1Ic3 External sync
TDAN70 input
L Sync/blanking
Vidicon pulse generator
1C4,5,6,7 8
‘ Composite video
Head Video amplifier] [ Video mixing PO sutput
amplitier |- Ic) 1c2 ————2
T, Tr2 TBA500P CA3046 78]

Fig. 3: Block diagram of the camera.

5V regulator. All earth returns should be made to a single
earthing tag bolted to the 7812. Only the 7812 needs a
heatsink — the 7805 and the transistors remains cool in free
air.
Earth loops must be avoided. Whilst they are unlikely to
cause hum, they will cause striations and possibly
instability. '

The complete circuit will be given next month. Printed
circuit boards prepared by the magazine are undergoing
evaluation.

Servicing The Indesit T12S

THE original version of the Indesit 12in. mains-battery
portable, the TI12LGB, was covered in the November 1976
issue of this magazine. Since then the BEAB approved
T12SGB version has appeared. It’s a much simpler set,
making greater use of i.c.s. The if. strip consists of a
TBA440C i.c. with a BF194 preamplifier stage, while a
TBA950 takes care of the sync and line oscillator
departments. For the field oscillator, there’s a simple uni-
junction transistor circuit. The most important section from
the servicing point of view, the combined line output/power
supply arrangement, remains much as in the earlier set how-
ever, with the distinctive pump transistor arrangement. The
sound side is also similar to the earlier set, consisting of a
TBAI120B intercarrier sound i.c. followed by a TAA611B
audio amplifier/output i.c. The video output transistor is a
BF257.

These popular little sets are easily identified by their
orange or white plastic cases and absence of protruding
knobs at the front or side.

The earlier version was prone to failure of the transistors
used in the field output stage (AC141K and AC142K), and
the recommendation was to replace them with silicon
transistors of a higher power rating, for example types
BC286 and BC287 as used in the T12SGB. The large heat
shield plate to which the earlier transistors were bolted is
discarded in the later version, in which each output
transistor has its own top-hat heatsink.

The appearance of the two models is very similar, but
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while the TI2LGB has a rotary tuner with a side-mounted
tuning knob the T12SGB has a four-button selector unit
mounted at the top of the case and a varicap tuner within.

Different Panels

The simplified circuitry used in the TI2SGB means that
there’s better spacing on the large printed panel which, as
before, fills the whole area of the cabinet. The components
have been renumbered and repositioned, and to further
complicate matters three different print layouts have been
used. When ordering service sheets from Indesit therefore
be sure to quote all the information given on the back of the
set. Circuits and spares are available from Indesit Ltd., 292
Streatham High Road, London SW16.

Access

Because of the lightness and flexibility of the plastic case,
these sets have a reputation for being awkward to dismantle
and put together again. A little care is usually all that’s
necessary. The cabinet splits neatly into front and back
halves, with the c.r.t., speaker and push-button block
secured to the front section: the rear section is simply an
empty shell. Since the soft plastic is easily marked, it’s
advisable to lay the set on a soft surface before opening the
case.

To gain access, remove the two Phillips screws from the
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Fig. 1: Contrasting unijunction transistor field oscillator
circuits used in the T12S. (a) Miller type, with the timing
capacitor C402 connected between the emitter and B2
connections of TR401.When TR401 conducts, C402 charges
negatively on its left-hand plate. The charge leaks away via
R1401 and R401, and when TR401’s emitter is sufficiently
positive it-switches on again, charging C402 and discharging
C501/2 via D501. Positive-going field sync pulses
synchronise the action. (b) Alternative version, with a 2N4871
transistor and simple RC timing circuit. This time C402
charges via R401/6 when TR401 is off. When TR401
switches on, C402 and the field charging capacitors C501/2
are discharged.

bottom of the set with it laying face downwards. Lift the
bottom up and out towards the top until the positioning lugs
lift free of the two holes in the top of the case. The back will
then come clear, exposing the green printed panel which is
attached to the front half of the case by two top screws and
two more at the bottom. With these removed, raise the set
upright and ease the panel from the case. A word of
warning: removing the panel leaves the set front heavy so
that it can topple forwards, with some risk of damage to the
neck of the cr.t. To guard against this, place a weight of
some sort . on the bottom of the cabinet as the panel is
withdrawn. Take care when passing the tube base through
the round hole in the panel. One inch diameter tube necks
are delicate, and replacement tubes are expensive.

There are separate supply leads for mains or battery
operation.

Power Supply Operation

Difficulty in servicing these sets is usually due to lack of
understanding of how the power supply circuit works. Since
the majority of failures occur in this area, it’s worth giving a
brief outline of the way in which the various supplies are
obtained.

On mains operation the a.c. from the on/off switch is
passed to the rectifier diode D902 via the 5-19 surge
limiter resistor R904. The rectifier produces around 315V
across its reservoir capacitors C905/6, which are connected
in series. There follows a 250mA fuse (F902) and
smoothing filter (R908/C908). R908 is a 17W, dropper
type resistor, mounted on a heatsink attached to the aerial
panel. The d.c. is now down to 230V, and is fed via the
fusible 27Q resistor R907 to the collector of the pump
transistor TR902, type BU104 or BU134.

The pump transistor provides a switch-mode action,
being switched on briefly once each line by the flyback
pulse. When it’s switched on, energy is fed into the line
output transformer T402, which thus acts as the switch-
mode reservoir. Note that TR902 is used as a voltage
dropper rather than as a regulator. When it switches on, its
emitter is connected to pin 1 of the line output transformer
via D907. The switch-on pulse is provided by winding 3-2.
TRY02 switches off at the end of the flyback pulse, when
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the efficiency diode D401 begins to conduct in the normal
manner to provide the first half of the line scan. It also
charges C909 to produce the 17V supply for the line driver
and output stages. The 15-5V supply for the field timebase
and the 12V supply for most of the rest of the circuitry are
derived from this 17V supply.

The basic purpose of TR902 then is to obtain an Lt.
supply from the mains without the need for a separate
mains transformer. The “pumping” action of TR902 in
building up the 17V supply accounts for the term “pump
transistor”. The h.t. supplies required for the tube and the
video output stage are derived from the line output
transformer in the usual manner. '

Stabilisation is still required of course, to avoid changes
in picture size with mains voltage or load variations. This is
achieved downstream by the shunt regulator transistor
TR901, which produces the stabilised 12V rail in

conjunction with R903 and also provides overall ~

stabilisation. Variations in the 12V supply are sensed by
R901 and applied to the base of TR901 which, being
connected in the common-emitter mode, produces an
inverse effect at its collector to compensate.

The pumping action can’t start until the line output stage
comes into operation of course. This is the reason for the
series-connected reservoir capacitors and the series-
connected resistors R905/6 in parallel with them. At switch
on some 6V is developed at the junction of these
components. This is fed via D904 to the line oscillator and
via D905 to the line driver and output stages, and is enough
to get things going. Once the 17V supply has been built up,
D904/5 are reverse biased and isolate the start-up circuit.
D903 operates the other way round, being reverse biased at
switch on to prevent the start-up supply being loaded down
by the rest of the set.

The pump circuit plays no part on battery operation,
when the 12V d.c. supply is fed to pin 5 of the line output
transformer via D908 which acts as the boost diode. D907
then isolates the pump circuit.

There are a lot of diodes in the line output/power supply
section, but their functions should now be fairly clear. An
appreciation of which does what can save a lot of time when
looking for the cause of a power failure.

Common Faults

Fuse failure is the first thing to look for when a
breakdown occurs. We’ve already mentioned the 250mA
h.t. fuse F902. There’s also a mains fuse, F901, which is
rated at 2-5A. F902 is a quick-blow type and F901 an anti-
surge type. When one of the fuses has blown, examine it to
see whether there are signs of burning. If the glass is clear
the fuse may simply have died of old age, and replacing it
may well clear the fault. If the glass is black however there’s
been a heavy overload and further checks must be made.
Two immediate suspects are TR902 and C908. If the
capacitor is faulty, check R908 since the short may have
burnt out its wire. F902 is likely to be the burnt fuse in
either of these events. A fault likely to burn out F901 is a
short in the mains filter capacitor C902 — this can shatter
F901. In this event check that the contacts of the on/off
switch have not been damaged, and that the surge limiter
resistor R904 is intact (note that it’s a fusible type in some
sets).

The mains rectifier D902 is another item that can break
down for no apparent reason. If it goes open-circuit it will
die quietly: if it goes short-circuit its passing can be noisy,
with F901 shattered — you’ll find it black or maybe broken
in two.
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Fig. 2: Power supply, line output and line driver stage circuitry. See Fig. 3 for alterations that may be found in some sets. R903
is 8-2Q with c.r.t. type A31-120W and 7 .5Q with c.r.t. type A31-410W.
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Fig. 3: Alternative power supply arrangements used in some
sets. At switch on, D304/5 provide the start-up feeds, D903
being reverse biased. Once the 17V supply is established,
D803 switches on and D904/5 switch off. Note that the link
between D913/R903 and the junction of R913/C807 etc. is
made on battery operation only.

R908 in the smoothing circuit leads a fairly hard life, and
can go open-circuit to give the no results on mains
symptom. It usually fails without warning, from old age.

The electrolytics in the mains supply circuit give rise to a
certain amount of trouble. The usual fault is C906 or C908
drying up. This results in a small picture following a slow
start up, with the 12V line down to 7-8V.

The zener diode D901 which provides the reference
voltage for the shunt stabiliser can fail, and this is often
accompanied by failure of the stabiliser transistor. Voltage
checks will soon show whether the fault is in this area.

Diode Checks

The various diodes can be easily checked with an Avo on
the Ohms range. With the black lead to the anode and the
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red lead to the cathode, a reading of around 1k Q should be

.obtained. Reversing the leads should give a higher reading if

the diode is in good condition. A truer reading will be
obtained if one end of the diode is disconnected. Since
diodes are cheap, it’s quicker to replace any that seem
doubtful. If a replacement diode is not to hand, examine the
suspect one under a good light. If the surface is cracked or
the white lettering or positive ring at one end is discoloured,
the diode is probably faulty.

Transistor Alternatives

A BU104,BD253,BU134 or BU111Y can be used in the
TR902 position. The shunt stabiliser can be a BC302 or

-BD433. The line output transistor TR403 can be a BU311,

BU312 or BUI109, and the driver transistor TR402 a
BC120, BC140-10 or BC302-5.

Sensitivity
The original T12LGB performed best when used with a

suitable aerial. The T12SGB will usually give excellent
results using just its ring aerial.

An Odd Fault

Finally, a set that had received DIY attention came our
way. You’re unlikely to get this, but the results are
interesting. The fault was a very small picture, and it
transpired that the line and field scan coil leads had been
interchanged. The leads to the line coils are colour coded
black and white and plug on to pins 41-2 on the panel: the
leads to the field coils are colour coded red and white and
goto pins 51-2.0
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All on a Quiet Afternoon

WE'VE been a bit slack lately, and business hasn’t been too
good either. I'm always a bit suspicious when it’s too quiet
though. It always seems to herald the approach of a
hurricane. This started on the stroke of midday, when Miss
Pocock phoned to say that her colour set was changing
colour, Miss Fox phoned to say that her black and white set
was going grey, and Anna Logg popped in to say that her
father’s set was all green. “All right” I said to one and all.
“I’ll call this afternoon and you’ll all be o.k. by teatime.”

A Jowett Van

At ten past twelve there was a clattering noise outside
and a 1934 Jowett van (two cylinder horizontally opposed
engine) pulled on to the forecourt, attracting more attention
than our window has for the last ten years.

I helped the owner extract the large Dynatron (still on it’s
legs) from the rear of the van after he’d unroped it. The
castors rolled quite easily on the wood plank floor, and it
was soon in the shop where it was found to be suffering

from the usual Pye hybrid ailments too mundane to

mention.

It was not the set which caused the trouble. It was the
little van with its large wire spoked wheels attracting so
many people that other vehicles could not get on the
forecourt. I hurriedly completed the repair to the Dynatron
and back it went into the little square van with its number
plate on the top. g

OfT it clattered, to the disappointment of the crowd which
quickly dispersed to allow Derek to bring in his 3500 Ultra,
Mr. Deadman to bring in his 24in. monochrome set which
needed a new tube, and Geoffrey to bring in his Telpro. I
told them all to come back at five o’clock, as the repairs
would all be done by teatime.

I was about to start on the first one when a lady came in
with a Decca portable (MS1212).

“I want you to tell me how much it will cost and what is
wrong before you do it.”

So I whipped out the eight screws and lowered the back.
When I plugged the set in the screen lit up and there was a
faint hum from the speaker. It was a fair bet that the
MC 1330 detector chip was at fault.

Talking Chip.

“If this thing with eight legs talks to you in foreign
languages when you touch it, the voices will be saying that
the repair will cost about eight quid give or take a bit
allowing for the exchange rate in Tokyo.”

“You mean the set will tell us how much the repair will
cost?”

“It’s the latest thing in silicon chips, but it talks in every
language other than English you see.”

“Lets see what it says then.” I could see she was dubious.
So I touched the output pin with the tweezers and the
speaker burst into life with various voices as predicted but
unfortunately someone was also reading the world news in
English, which upset my little game. Just to be sure of the
diagnosis I touched the input pin. It was dead, though my
claim that it could also estimate its own repair didn’t hold
water.
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“How much then?”
“Eight pounds twenty one including VAT.”

Enter the Audiophiles

So we replaced the chip and started to put the new tube
in the monochrome Ferguson set, or rather to take the old
tube out. Just as all the bits were cluttering up the bench the
audiophiles arrived.

“Have you a lead with a 5-pin plug at one end and four
plugs at the other?”

I showed him a 5-pin DIN to 4 phonos.

“No it’s not like that. Look, I'll draw it for you.”

“Sorry sir, they don’t make them with wander plugs on
the ends.”

“Can you make one up for me?” _

“Which pins do you want the plugs to connect to, apart
from pin 2?”

“All of them.”

“Sorry sir. Try the shop down the road.”

The next one to come along put me right off.

‘“Are you Mr. Littlejohn?”

I knew at once I didn’t like him.

“You could say that. What can I do for you?”

“I’'ve this Ferguson Studio 6 music centre. There’s
nothing wrong with it and it won’t take you a jiffy to fix. It’s
just that the v.h.f. wanders off after about half an hour and
there’s some distortion on one channel after about two
hours. I don’t mind paying a couple of quid for your
trouble.”

“Thirty-”

“How much? You must be joking.”

“Thirty, and if you like to bring it back this time next
month I’ll see if I can fit it in.”

“x*** you, I’ll take it somewhere else or do it myself.”

And off he went whilst we concentrated on the tube
change.

The job completed we then polished off the Telpro which
wanted only a new boost reservoir capacitor and a fuse.

The 3500 proved to be more of a headache, requiring a
tripler and an e.h.t. transformer. The rippled picture then
obtained and the squeaking noise proclaimed that the core
had dropped out of L502 during the tussle, suspicion
centring upon the cat who had been heard playing with
something that rolled. It was finally found under the Telpro.
I suddenly remembered Miss Pocock etc. Time was slipping
by. Teatime I'd promised.

Out Amongst the Femmes

Now think. Anna Logg’s father had gone green. We’d
sold him a new Ultra three years back. An 8800. Probably
a shorted green output transistor. Make sure we’ve some
BF337s in the box. Miss Pocock had merely said changing
colour. Pye hybrid, probably the CDA panel. Take a
spare one just in case. Miss Fox was going grey. Decca
monochrome set. Probably the tube, possibly the PFL200,
so check to see that we have one.

Off we drove, glad of the chance to get some fresh air.
Bowling along with the window down. Who wants to
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smoke? Throw cigarette end out of window and wind blows
it back in again. Where has it gone? Can’t stop here. Pull
over when we can. Feel a pleasant warmth on inside of
thigh, suddenly becoming an agony. Hole in trousers and
blister on thigh. Seat covering singed. Press on, the
customers await your expertise.

Miss Fox had left the door open, as she was largely
confined to a chair with arthritis (she had arthritis, not the
chair). Having exchanged pleasantries we got down to
work. Off came the rear cover whilst we waited for the
valves to warm up. On came a grey picture, but the raster
was bright enough. Not the tube. Note the effect of the
contrast control. Working, but it couldn’t put much black
and white into the picture.

Pull out, the PFL200. Didn’t seem to want to come out.
Eventually it did, but being in two halves the new one went
in to stay.

“How’s that Miss Fox?”

“There’s a nice white line down the middle.”

Now if there’s one thing these sets suffer from it’s dry-
joints under the line output stage, leading to the scan coils.
What with all the pulling that had been required to remove
the PFL200, it was hardly surprising that one (dry-joint)
should show up. So out came the main panel and sure
enough there was a hole where a lead connection should
have been. This done, we put the panel back and refitted the
rear clips. The picture was now quite nice, so we put the
back on — with all the screws along the top, at the sides and
across the bottom.

“Nice and quiet around here Miss Fox.”

“Have you turned the volume down then Mr. Johns?”

“No er, I1don’t think . ..” :

Out came all the screws.

“What’s that you’re saying Mr. Johns?”

“Not a lot Miss Fox.”

Naturally when I’d upended the panel to solder the
underside I’d pulled off a speaker lead and hadn’t noticed it.

“Oh that’s better Mr. Johns, I’'m so pleased to have it
going again. Do I owe you anything?”

“Not a lot Miss Fox.”

Rush off to next call, as it was now past four o’clock.
Drive straight across crossroads as I was on the main road,
only to realise that the vehicle coming from the right wasn’t
stopping either. Some fool had been up all night painting a
roundabout which of course gave the other fellow priority.
You just can’t rely on anything being the same for two
minutes nowadays.

Changing Colours

Miss Pocock threw the key out of the window as she has
arthritis almost as bad as Miss Fox.

“Hallo Miss Pocock, how’s the legs today?”

Fancy me asking Laura Lovitt a question like that. . .

“The colour keeps changing. One minute it’s a nice
colour, then it goes all red.”

The CDA panel was the obvious place at which to start.
We turned it over, expecting to find some nice cracks that
could be bridged with nice bits of wire. There were no
cracks, the supply to the red output stage being intact.

Back went the CDA panel. We watched the picture for
some time. Then suddenly it went red, in a way which
meant that there was a high voltage on the grid of the red
gun. This in turn meant that the triode of the PCL84 wasn’t
passing current. A new PCL84 seemed to restore order, and
another simple job was done. Refit back cover and prepare
to leave. Screen went red. '

Remove rear cover. Check valve base, but all contacts
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seemed good. Rocking the valve produced the fault
however, so it appeared that there was an intermittent open-
circuit inside the base.

I didn’t feel inclined to change the valve base at this time
of the afternoon, so I fitted the solid-state replacement panel
and promised to return with the original the following day.

A Question of Ethics

Anna Logg’s father (I always forget his name but I can’t
forget hers) lives on the fourth floor of a large block of flats.
It’s no joke collecting or delivering a set there because of the
large number of twin doors — quite apart from the lift. When
I arrived Anna let me in. Her father was having one of his
bad turns, with his distressing lung condition which makes
you feel bad just to look at him fighting for breath. He has
oxygen equipment by his chair, and that’s all that can be
done.

The set was on when I got there, and seemed perfectly
alright for a time. Then the screen flashed bright green. I
immediately accused the green output transistor at the top
of the signals panel of playing about. A meter check showed
that the output voltage occasionally dropped to a low
figure.

To clear the tube of suspicion I removed the fly lead. The
voltage at the signals panel them remained steady, falling
only when the tube lead was reconnected. Oh dear. A
heater-cathode short in the tube was all we needed.
Although the tube was insured for four years, it isn’t funny
having to implement this. I toyed with the alternatives.
Disconnect the heater from earth and tie it to the green
cathode instead via a suitable resistor? But if the short still
occurs the green will smear across the screen. Fitting an
isolating transformer would restore almost normal working,
and this is what we do if the tube is not insured. This tube
was insured however, and the old boy was entitled to a new
one.

“The tube’s at fault and will have to be replaced” I told
them. “I’ll bring over a loan set while we’re waiting for the
replacement.”

“I don’t want a loan set. I’ve never borrowed anything in
my life.”

Anna looked resigned. “He’s like that. He depends on the
TV as he can’t get out, but he won’t accept one which isn’t
his — even from us. He’s a cantankerous old bugger, aren’t
you dad?”

This was an.unexpected snag. Since Thorn take at least a
month to replace a faulty tube (counting the transport there
and back, which accounts for a few days), the stubborn old
chap was going to be lonely for several weeks unless we told
a white lie. So we lugged our test gear down to the van, then
came back for the set — fortunately having Anna to open
the doors for us. Back at the shop we whipped out the tube,
and within half an hour it was on its way to Edmonton via
UK roadlines (carriage £5-38), albeit in a Mullard box since
we didn’t have a Thorn one. We then nipped back to the
shop and fitted a Thorn New Life tube which we had in
stock, and decided to take the set back to him the next day
in case he disbelieved that the correct replacement could
have been obtained so quickly.

When we took the set back the old chap was very
pleased.

“They’re very good at implementing their guarantees,
aren’t they? I think I’ll write and thank them.”

I charged him a fiver and he said I’d earnt that for all the
lugging about.

I wonder what would have happened it he’d been one of
those clever people who buy their sets from a discount
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warehouse? No doubt he would still have found a kindly
soul who would have done exactly the same as I had.

Note for Thorn. Isn’t it possible to speed things up a bit?
Say by having spare tubes at local branches so that they
can be dispatched the same day. After all a dealer isn’t
going to go to all the trouble of taking a tube out and

sending it back if it isn’t faulty. And again, we do go to a lot
of inconvenience in implementing your set guarantees
without recourse to you at all. Do you want a list?

Your good name is being upheld by our unpaid efforts.
What about a bit of cooperation in keeping the customers

happy? '

Letters

REBUILT TUBES
In talking about rebuilt tubes (June issue) Les Lawry-Johns

comments that he’s “probably got it all wrong”, which"

invites replies. May I therefore say that the symptoms Les
has been unfortunate enough to experience are typical of
tubes that haven’t been properly evacuated. Les mentions
that at least one of the sources he’s tried uses hot pumping.
But this isn’t the whole secret. In my experience, excellence
of the pumping system, combined with high temperature,
are the essentials for proper tube evacuation.

Les questions the ageing process. I can say without fear
of correction that a cathode properly converted from the
metallic carbonates with which it is initially coated becomes
a metallic oxide coating which, in a vacuum, will remain
stable. The oxide coated cathode will change only if there’s
some other factor at work — and in the tubes he describes
this other factor is almost certainly gas present due to
inadequate pumping. The measures Les has been obliged to
adopt are in fact not reageing but acceleration of the gas
absorption by the getter.

There are approximately seventy companies engaged in
the business of tube rebuilding in the UK, and I’'m sure that
the reputable majority of them will agree that Les has been
singularly unfortunate. Anyone experiencing the sort of
problems that Les describes should return the tube as
unsatisfactory and ask for his money back. ‘
T.W. Smith, C.Eng., MI.ER.E.,

Managing Director,
Display Electronics,
96-100 Waterloo Road, Uxbridge Middx.

VCR SPEED CONVERSION

G. Beard’s article on VCR speed conversion in the July
issue was excellent. For those who wish to double: the
playing time but don’t require the machine to be compatible
with the N1700 standard however there’s a simpler
approach. The only part that has to be purchased is an
N1700 head drum — the extra servo head, new audio/sync
head and centreless grinding of the capstan are not
required. This is how I modified my N 1500 machine — the
job took a couple of hours and was well worth while.

The N1700 head drum was first fitted, giving a
tremendous improvement in picture quality and much more
positive adjustment of the tracking control (due to the

l ' ~Gauge ” U
J ‘ CK  Extra switch
R switch above SKi2
{ | q]

-

SK6
on timer

Fig. 1.
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Fig. 2. Fig. 3. Fig. 4.

slanted heads). The motor pulley was then removed, and a
gauge was turned up to fit the groove (see Fig. 1). A piece of
quarter-inch mild steel was then chucked up, projecting $in.
from the chuck, and carefully turned down until the motor
pulley was a tight fit (this is essential if it’s to run true). The
pulley was next clamped on tight and turned down to
0.505in. (Fig. 2). You'll find that the cone-shaped end of the
pulley is just under 0-5in., which is a useful guide. With
alternate use of a 90° V tool and a narrow parting tool
made from a hacksaw blade, the groove was turned until
the gauge fitted perfectly (see Fig. 3). The pulley was then
replaced and all the drives cleaned. No adjustment was
necessary, but an 0-1u F capacitor was connected across
SK401 3-5 to correct for loss of audio h.f.

The timer was modified as suggested in the October 1978
issue, page 646 (not page 64 as stated). Another way of
doing this is to fit a switch above SK 12, which closes when
the machine laces up, shorting out the timer switch SK6, so
that when the latter opens after an hour the tape runs to the
end, the auto-stop then operating. For short-period
recording, this can be disabled by using the CK switch,
which is not used usually, so that the timer’s switch off
facility is used (see Fig. 4).

So there you are: if you don’t want to be able to replay
prerecorded tapes or tapes from N1700 machines the
modification for double playing time is quite simple.

Mike Phelan,
Holmfirth, W. Yorks.

VIDEO POLARITY

Other readers may be interested in the problem that
confronted us recently and the way in which we managed to
resolve it. The set, a “Continental Edison” monochrome
ieceiver, was brought to us with the complaint that “it
wasn’t working”. The symptoms however were a negative
picture and loss of both line and field sync, with normal
sound. ¢

After some investigation, we found that the set was
intended for use with positive instead of negative vision
modulation. The video channel consists (see Fig. 5) of a
detector diode followed by a couple of emitter-followers and
then the output transistor. The second emitter-follower
provides two outputs, one to the output stage and the other,
from its collector, to the sync circuit. Our first thought was
simply to reverse the detector diode, but this was not
successful as the video signal’s d.c. component cut off the
first transistor. Our second approach to the problem,
transposing the video and sync outputs from the second
stage, was more successful. This produced a normal,
positive picture, but the sync locking was still unstable. We
tried to improve the sync by taking the sync feed from the
output stage instead of the second stage, but while this
improved the sync locking it made the picture worse — the
distorted frequency response produced smeary vision.

We finally decided to try to get the signal polarity right
by modifying the first video stage — by taking the output
from the collector instead of the emitter of the first
transistor (see Fig. 6). This was most successful, and gave a
better quality picture than some comparable, unmodified
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Fig. 6: After madification to cater for negative-going vision.

sets. The most suitable value for the first stage’s collector
load resistor was found to be 3k Q . The interstage coupling
is via a 10kQ2 resistor in parallel with an 0-Olu F
capacitor, and the second transistor’s emitter load
resistance was increased by removing the 1209 resistor
previously fitted here.

Dr. Karailiev,

Senior Lecturer, College of Science and Technology,

Port Harcourt, Nigeria.

PROJECTION TV

Vivian Capel’s article on vintage projection TV systems
(June issue) reminded me of things I'd almost forgotten. At
the time, I was fortunate in attending a one-day course on
projection sets, with particular attention to the Schmidt
optical system, run by Philips/Mullard engineers at their
Birmingham depot. Whilst the article covers the system
very well, I was given the following instructions on resetting
the corrector lens. This, as you say, is very important.

At the centre of the lens there’s engraved a circle with a V
inside it. This is used for setting up. While the c.r.t. and the
scan assembly are still removed, pull back from inside the
unit the rubber tube mask. With an external light shining
through the lens one will then, on looking through the lens at
an angle, see an inverted reflection of the V on the corrector
lens. By sliding the lens in various directions, it’s possible to
make the point of the reflected, inverted V touch the point
of real V, thus forming an X. The lens is then correctly set
and the fixing clamps can be tightened. This method is
accurate and dispenses with the need to use L-shaped jigs.
R.A. Cotterill,

Christchurch, Dorset.
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We've looked at these sets before, but that was
when they were still quite new. Various stock faults
and problems have since come to light, and this is
the main theme of our treatment this time. It's bas-
ed on experience gained with a large number of
these sets out on rental.

® CCD CAMERAS

Steady progress is being made in the development
of small TV cameras using solid-state image sen-
sors (charge-coupled devices) in place of camera
tubes. David Matthewson reviews the present
state of the art, with particular reference to Sony’s
recently announced prototype “video movie’ unit.

® TUNING TROUBLES

Troubles with tuning and tuners account for quite a
lot of service time, though little practical informa-
tion is available on the subject. S. Simon provides
guidance on how to deal with common problems
that arise with various types of tuning
arrangements, from mechanical methods to touch-
sensitive systems.
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Vintage TV:

The HMYV Model 901

No fewer than nine manufacturers exhibited receivers for
the BBC’s new high-definition TV service at the 1936
Radiolympia. The service was due to begin that November.
Amongst the exhibitors of course were EMI, who had
developed the 405-line all-electronic system which, along
with Baird's 240-line system, was to be used by the BBC
(the two systems were used alternately during the initial trial
period). EMI exhibited two receivers under each of their
brand names — HMV and Marconiphone. The HMV sets
were the 901 and the 900. The latter incorporated an all-
wave sound receiver. The corresponding Marconiphone sets
were the 701 and 702. All four receivers employed the same
basic electronics, the differences being confined mainly to
the cabinets and the sound receivers.

About a year ago I was offered an HMV Model 901
which was virtually complete but had not been used for
some time and was showing signs of deterioration.

Basic Features
The 901 has a 12in. c.r.t. which is mounted vertically in a

TV 1936 style, with viewing via a mirror. The cabinet is typical
of EMI’s radiograms of the period, and the 10 x 6in. ellipitcal
speaker can certainly give decent audio. Thirteen controls are
grouped around the c.r.t. faceplate.
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substantial (and heavy) wooden cabinet, the picture being
viewed via a mirror fitted to the inside of the cabinet’s lid.
This arrangement was quite common with sets of the
period. It was done because of the length of the narrow-
angle deflection tubes then in use. The Emiscope 6/6 12in.
tube used in the 901 is about 2ft. long: mounting it
horizontally would not be exactly convenient.

The electronics used in the 901 are on four steel chassis
as follows:

(1) The tr.f. vision receiver, which is mounted vertically
down the right-hand side of the cabinet.

(2) The superhet sound receiver, which is mounted across
the front of the cabinet.

(3) The timebase chassis (or synchronising unit as EMI
called it) on the left-hand side of the cabinet.

(4) The power supply unit, which is mounted at the bottom
of the cabinet.

The accompanying photograph shows the innards with
the back removed. The tube, centre, was a remarkable
device, with a hexode gun structure, electrostatic focusing
and a peculiar seven-pin base.

Inside the 9017, with the tube in its cradle at the centre, the
t.r.f. vision receiver unit at the left, the timebase unit at the
right and the power supply unit at the bottom. The sound
receiver s at the front of the cabinet.
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Thirteen front panel controls are grouped around the
tube face. They include an r.f. sensitivity control (there was
no a.g.c. in those days), the 240/405-line system switch, and
a lot of what would nowadays be relegated to internal
presets — for example line hold, linearity and width etc. In
fact there’s only one internal preset control — the sync
separator bias adjustment.

Restoration

I decided to restore this receiver to working order, and
EMI were able to sell me a photocopy of the original service
manual — not bad for a set that had been obsolete for 40
years!

As a first step the set was dismantled and cleaned. Not
surprisingly, the innards were filthy. Whilst doing this I
checked around for damage, broken components, etc.

Power Supply

The power supply unit was obviously the thing to start on
first, with its two separate mains isolating transformers for
the h.t. and e.h.t. supplies. The h.t. transformer was o.k., as
were the twin U112 h.t. rectifiers. The three
reservoir/smoothing electrolytics showed excessive leakage
however. They weren’t the originals, so I had no hesitation
about replacing them with modern equivalents.

Vision and Sound Receivers

With the h.t. and L.t. supplies available, it was time to test
the sound and vision receivers. The sound receiver is a
conventional four-valve superhet (X41, VMP4G, MHD4,
N41 valves) whose circuit was typical of the standard
broadcast receivers of the period. It works at the single
frequency of 41-5MHz of course. The local oscillator can
be fine tuned from the front panel to accommodate drift, the
i.f. being 1-5MHz. The only problem with this unit was an
intermittently open-circuit primary in one of the if.
transformers. After this was rewound and realigned, the
unit functioned perfectly. The vision receiver was even less
trouble — in fact it worked without any attention at all. It

10k Sync separator
VA

CRT grid

Fig. 1: The video signal is fed to the grid of the c.r.t. via the
contrast control, with no video-frequency amplification.

e

consists of six r.f. amplifier stages (five MSP4s and an
MSP41), followed by a D42 detector which feeds the c.r.t.
grid without any video amplification at all. A high-level
contrast control is included between the detector and the
c.r.t. grid (see Fig. 1). Since the video signal is d.c. coupled
to the c.r.t. and there’s no a.g.c., the true black level is
displayed, something that few modern monochrome sets
seem capable of doing.

Timebases

The timebase unit employs separate sync separator
valves (two more MSP4s) for the line and field sync. The
grids and cathodes are connected in parallel, but the anodes
are kept separate to feed the respective timebases. The sync
feed to the field oscillator includes a D42 interlace diode.
Both timebases employ conventional blocking oscillator
circuits, but there’s a curious extra valve in the line timebase
(see Fig. 2). This valve, an MH4 triode, is referred to as a
“compensator valve” and was apparently necessary
because in the Baird 240-line system the line sync pulses
were suppressed during the field sync pulse. It presumably
improved the basic frequency stability of the timebase:
anyway, it was omitted from the later 405-line only versions
of the receiver. The line and field output stages are similar,
both employing an N41 output pentode, transformer
coupled to the scan coils. Without the need to generate the
e.h.t., the line output stage is delightfully simple.

The timebase unit had suffered rather more than the
receiver units. Most of the electrolytics and some of the

280V
S50k " Sk 230
7529 ‘ _ Scan coils
[ = —
500k
550p S1 02
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Sync pulses 59‘3!’
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Fig. 2: The grandad of all line timebase circuits? Well one of them, anyway, used in the HMV Model 901 of 1 936. It's in-
teresting that the charging capacitors (750pF and 550pF, switched for 240/405-line operation — switch S1 is shown in the
405-line position) are charged negatively by the MSB4 blocking oscillator valve during the flyback, Miller style, discharging to
h.t. via the 500kQ) and 50kQ resistors to drive the N41 output valve progressively harder on during the forward scan. The out-
put valve is a.c. coupled to the output transformer — as in most hybrid colour sets of the 1967-9 era. The tetrode blocking os-
cillator circuit is conventional, with feedback between jts screen and control grids via the blocking oscillator transformer, but
what does the MH4 triode do? EMI called it a “compensator valve”, and apparently included it to compensate for the fact that
in the Baird 240-line system the line sync pulses were not present during the field sync period. It would seem to work as
follows. You'll notice that the positive-going line drive waveform is applied to its control grid, as well as to the N41's control
grid. At some point therefore it will conduct, its anode current flowing via the primary winding of the blocking oscillator
transformer to ensure that the blocking oscillator valve switches on at the right time.
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- Fig. 3: E.H.T. from the mains, with a pi filter network. The
bleed resistance chain ensures good regulation and provides a
tap for the focus voltage. Note that this type of e.h.t. system
can be lethal.

resistors had to be replaced, and in addition the 240/405-
line system switch had at some time in the past been
removed, leaving a bird’s nest of the wiring that had
previously gone to it. For the present I've tidied this wiring
up, but I've not entirely given up hope of obtaining a
replacement switch and restoring the set to dual-standard
operation.

Mains

The Tube

All that now remained before I could attempt to get a
picture was to refit the tube and get some e.h.t. The tube has
a number of odd features. For example, although the
diameter of the neck is quite large (about 2in.), it reduces
considerably a few inches from the bulb, the scan coils
sitting over this reduced diameter portion. The idea was
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obviously to improve the tube’s deflection sensitivity (it also
stops the scan coils sliding down the neck), but it means
that the coils have to be assembled on to the neck of the
tube — a fiddly job that was not helped by my being worried
about putting stress on the tube’s glass at its weakest point.
The c.r.t. merely rests in position inside the cabinet, in a
metal cradle which occupies the centre of the cabinet — it
can be clearly seen in the accompanying photo.

E.H.T. Supply

The e.h.t. supply (see Fig. 3) turned out to be a bit of a
problem. The output from the high-voltage secondary
winding of the e.h.t. transformer is rectified by a U16 valve
and smoothed by a pi-section filter. A bleeder network
(3-6MQ plus 4-5MQ) across the reservoir capacitor
ensures that both capacitors are discharged when the set is
switched off, and also ensures good e.h.t. regulation by
swamping the c.r.t’s beam current. A tapping feeds the
tube’s first anode via the focus control. Note that e.h.t.
supplies of this type are lethal, and should be treated with
respect.

The transformer showed considerable signs of
overheating, and I was not surprised to find that it suffered
from shorted turns. I put it aside for rewinding therefore
and set about devising a temporary supply. A surplus e.h.t.
transformer rated at 20mA, 3-7kV was obtained and this,
after rectification, produced a nice 5kV for the final anode.
With a separate transformer for the tube’s 4V heater
supply, and a BY476 silicon diode as the e.h.t. rectifier, I
was ready to try the set out.

Moment of Truth/

With everything assembled, I switched on. After about
30 seconds I was rewarded with sound and line whistle, so I
gingerly turned up the brightness control. This produced a
dim raster, and adjustment of the other controls then turned
this into a recognisable TV picture. My triumph was short
lived however, for after a few minutes the picture
disappeared to the accompaniment of crackling sounds
from the power supply chassis — one of the e.h.t. capacitors
had decided to go short-circuit. A replacement was
obtained from the remains of an early post-war (but still
mains e.h.t.) TV set, and in this form the 901 has been
functioning ever since.

Performance

It must be admitted that the picture is extremely dim by
modern standards. How much of this can be laid at the
door of the elderly tube is difficult to say. The presence of
an ion burn in the centre of the screen suggests that the tube
had been in use for a not inconsiderable number of hours.
The focus and scanning geometry are nothing to write home
about either, but the correct black level presentation and
excellent e.h.t. regulation are plus points. The sound is very
good, certainly better than the majority of modern sets. It’s
helped by having 4-5W of audio driving a 10 x 6in. speaker
mounted in a decent timber cabinet. The effect is marred
however by the 10kHz whistle from the line timebase.

An HMYV 901 would have set you back 95gns in 1936,
the equivalent in modern terms to about £1,500. For this
you’d have been able to watch up to two hours of TV a day
(buf not on Sundays). Is it surprising therefore that a year
after the start of the service only some 1,000 sets had been
sold to the public, while correspondents to Wireless World
were complaining that TV was a flop?l
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Bionic Alternatives

BACK in June 1979 we reported on some solid-state
replacement modules introduced for use with the Pye
hybrid colour chassis. Amongst these was a CDA panel
produced by LEDCo. Another panel for the same purpose
was sent us for testing not long since, manufactured this
time by DR Developments of Melton Mowbray. The
original Pye valved CDA panel simply cooked itself up, so
that most of the originals are now in dire need of pensioning
off.

The DR panel differs from the LEDCo one in several
respects. The main differences are as follows. First, instead
of using feedback clamps, the DR Developments panel uses
driven clamps of a similar design to those in the original
panel (see Fig. 1). Secondly, the time-constant of the field
flyback blanking pulse in the DR Developments design has
been increased in order to suppress the teletext lines at the
top of the screen. The panel is again a direct plug-in
replacement, with a minimum of presets, designed to be
fully compatible with the existing circuitry in the Pye
chassis.

In the DR Developments panel there are fourteen
transistors in a circuit that’s not far removed from the
original Pye one. There’s provision for setting the green and
blue colour-difference signal levels, and these are the only
presets necessary or provided.

The valid comment made by Alan Pemberton (Letters,
September 1979) regarding the adverse effect of the
LEDCo panel on the black-level performance of the
luminance channel also applies to the DR Developments
design, since the black-level clamp again looks into a low
impedance which drastically shortens the time-constant of
the clamp components in the Pye brightness circuit. The
answer to this would perhaps be to massively increase the
value of the coupling capacitor C39 (0-22uF, on the if.
panel), or to use a high-impedance f.e.t. circuit as the first
luminance stage on the CDA panel. Neither of these
alternatives is attractive, the former since it would involve

200v

Clamp
pulses

D553

Fig. 1: The driven clamp circuit used in the DR Developments
solid-state CDA replacement panel. Transistor VT10 drives
D3 and the other two clamp diodes. When VT10 and the
clamp diodes switch on, C16 and the corresponding coupling
capacitors in the other colour-difference signal channels are
returned to the clamp potential at the junction R46/R42. Thus
VT10 and three diodes replace the three clamp triodes used
in the original Pye circuit.
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the repairer in delving into another panel, the latter because
it would involve extra circuitry and, due to f.e.t. spreads,
extra presets.

We fitted the DR Developments CDA panel in a suitable
receiver and ran it on soak test. The picture, assessed
subjectively, was as good as that given by one of the
original hybrid panels when in good condition, and the
factory settings of the G—Y and B—Y presets were
correct. The teletext/VITS blanking arrangement worked
well, and would no doubt be a great boon in cases where the
c.r.t. suffers from the “halo effect” produced by secondary
emission. We found that the flyback blanking was quite
adequate with our test sample, and that the luminance
output transistor was driven fully to cut off during the line
and field flyback blanking periods.

We feel that the driven clamps used in the colour-
difference output stages are not quite as effective as
feedback clamps: this was noticed on a reasonably good
tube — we were unable to lay our hands on a set with a
gassy tube to check this point fully. '

The ballast resistor used to replace the valve heaters in
the original hybrid design consists of two 100Q, 11W
resistors each dissipating 10W and mounted close together
just 13mm from the surface of the panel. There are several
other hot little resistors, one or two of which are operated
close to their maximum ratings: all of these are mounted
close to the panel. This means that the panel is likely to
suffer in the long run from the effects of overheating —
though by then the set would probably have reached the
end of its useful life.

The DR panel has a plus point in its teletext blanking, but
we cannot see any reason to give preference to the design in
other respects. The picture is perfectly satisfactory, but
there is the concern one feels about the long-term effects of
the rating and mounting of some of the resistors on the
panel.

IF MODULES

The Pye hybrids were eventually replaced by a range of
solid-state sets which were covered in these pages in some
detail by Mike Phelan (see the September-November 1979
issues). One problem that assails thesé sets concerns the if.
module. It’s been mentioned on various occasions, and can
be summed up as double-sided print, bad joints and
trousered capacitors. To overcome this difficulty, both DR
and LEDCo have introduced replacement panels.

At this point we must comment that we’ve never
experienced any problems with repairing the offending Pye
panel using the means advocated by Mike on page 642 of
the October 1979 issue. Perhaps regular readers will recall
the Trundle mean streak — make do and mend is better than
cough up and send! For those who don’t want to get
involved in this type of repair however the replacement
modules do offer a most adequate substitute.

We had one of each type for review, the LEDCo 915
module and the DR “IF Gain Module”. Both use a single-
sided panel, with ‘more robust print tracks than the Pye
original, and both up-date the circuitry by using a Plessey
SW150 SAWF to form the i.f. passband.
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LEDCo have opted for a low component count of 24 by
using a single transistor to drive the SAWF whose output
feeds the differential inputs of an 8-pin MC1349 if.
amplifier chip. A.G.C. is applied to the chip.

DR Developments on the other hand use a circuit which
follows the original design more closely — apart from the
use of a SAWF that is. There are three transistors, the first
driving the SAWF and the other two providing the gain
thereafter, the first of these being gain controlled. The
component count is 32.

The relative merits of these two approaches to the
problem are not really important, since both give excellent
performance and neither is likely to break down. If they
should, normal diagnostic and repair methods can be used —
a circuit diagram comes with each module.

On test, both modules worked very well, giving results
comparable to a very well aligned conventional coil strip.
We suspect that the performance obtained from the set once
the module has been fitted depends more on the alignment
of the vision detector coil, the luminance channel frequency
response and the condition of the c.r.t. than on the
replacement module’s if. response. Thus any small
differences in the performance of the modules is likely to be
masked.

Neither module requires any adjustment, neither does the

set into which the module is fitted. We would not hesitate
recommending either module to anyone who cannot or
doesn’t want to repair the original Pye panel.

PRICE AND AVAILABILITY

The LEDCo 915 module is available from LEDCo, 21
Clifford Road, South Norwood, London SE25 5JJ at
£11.45. The DR Developments CDA panel is available at
£19 and the IF Gain module at £9.50 from Lloyd
Electronics, 63 North Parade, Grantham, Lincs. All prices
include VAT and post/packing, and quantity discounts are
available.

DR Developments have recently added to their range a
replacement power supply panel for the Rank A823 solid-
state colour chassis. The Rank panel is another one that
tended to suffer from burn ups, mainly due in this case to
the VA1104 surge limiting thermistor. To overcome this
particular problem, DR Developments use a slow-start
arrangement. For further details, see Teletopics, July 1980,
page 482. The panel is available from Lloyd Electronics at
£17.50. We hope to try one out in due course. The
replacement panel strikes us as a sound idea since a
defective Rank power supply panel can affect the adjacent
decoder panel, leading to quite an expensive repair bill.Hl

VCR No-colour Faults

FROM time to time one is going to meet a Betamax or VHS
machine with the no colour fault. Before diving in with the
soldering iron to change the colour chip, read on.

Colour signal processing takes place during record and
replay in these VCRs, so any number of discrepancies in
these circuits can cause loss of colour. In previous issues
(see the May and June issues this year) I described the
colour record/replay systems used in these machines. The
purpose of the present article is to deal in greater detail with
a part of the system that’s caused some problems. The
specific circuitry described is that used in the Sony Betamax
VCR — the Sanyo and Toshiba versions are the same
however.

Colour Processing System

Fig. 1 shows a block diagram of the system, with the
colour subcarrier recovery arrangement operating in the
replay mode. The off-tape colour signal, with a 685kHz or
689kHz subcarrier on alternate tracks, is mixed with
5-119MHz or 5-123MHz carriers (these frequencies have
been rounded off to simplify matters), the resulting
difference signal being the required 4-43MHz one. The
5-119MHz and 5-123MHz carriers are obtained from the
4.43MHz signal provided by a crystal oscillator after
adding 685kHz or 689kHz, the latter two signals being
obtained from a phase-locked loop which is locked to the
replayed line sync pulses. It’s the phase-locked loop that’s
our main concern here.

The loop contains a variable-frequency oscillator (VFO)
whose output is divided by eight to give 685kHz or
689kHz. The oscillator’s output has to be switched at
25Hz, i.e. track-by-track. The reference for this switching is
a pulse obtained from a pick-up coil mounted near the head
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assembly. The pulses are delayed and then applied to a flip-
flop. This produces a 25Hz squarewave that controls the
switching. I’ve called this V/2, i.e. half field rate. The other
input to the phase-locked loop consists of line pulses (fh). In
the record mode these are obtained from the video input
signal; on playback they are obtained from the replayed
video signal.

A fault in this circuitry can cause no colour recording or
no colour on replay. Whenever you encounter the no colour
fault, first establish whether the trouble is on record or
playback — by playing a known good tape.

Circuit Action

As with any loop system, the story has to be picked up
somewhere. The VFO can be considered as the system’s
clock, so we’ll call its output the clock pulse output. This is
as good a point as any at which to start. Fig. 2 shows the
relevant circuitry in greater detail while Fig. 3 shows the
various pulse waveforms.

Say the clock is running at 5-48MHz. Its output, suitably
squared, is being counted by IC8. Fig. 3 picks up the count
at 321. Two outputs (+4 and -+8) are combined in the nand
gate IC11/1 with the V/2 signal which is in its high state.
The output at pin 6 is high unless all three inputs to the gate
are high, when the output goes low. The +8 output from
IC8 also goes to gate IC11/2, where it’s combined with the
output from IC11/1, giving the CK input to IC9/1 — a
gated bistable. A rising edge at the CK input plus the
appropriate state at the D input initiates reset of IC8’s
count. The +8 output from IC8 is in addition fed to the +44
counter in IC12 to give a line rate output we’ll call f'h. This
is compared with fh in the a.f.c. i.c. (IC6), whose output
controls the frequency of the VFO. Note that after a count
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Fig. 1: Block diagram of the colour signal processing system

used in Betamax VCRs. The recorded colour subcarrier is at

685 or 689kHz on alternate tracks. This is mixed with a
5-119 or 5-123MHz carrier in a balanced modulator to
produce the 4-43MHz colour signal required for playback. A
rather elaborate system, including a phase-locked loop, is
used to produce the 5-119 or 5-123MHz carrier (see text).
Missing signals anywhere in this area will lead to loss of
colour.

Clock pulses

5-4BMHz or fh
5+51MHz ! u—u
nnnn 1c6 6 —e—

. VFO < AFC
{elock) hg—
IC12
’ [ ] 244 |oegt'h
-»—1 Divider 8 .
I B |
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Reseth Reset
2 1 :ulse
shaping
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3 v
8 D Q
@ oz |, csn |,
CK D

Still picture
- 1 o 12 burst gate
o ) ’c’ao n  Frequency converter
_— - —_—
685kHz or 680K Hz

Fig. 2: The phase-locked loop circuit. IC8/9/11/12 divide by
351 or 353 on alternate tracks.

of 351 f'h will be slightly ahead of fh, while after a count of
353 f'h will be slightly later than fth. The error signal applied
to the VFO thus varies, with the result that the VFO gives
the 5-48MHz and 5-51MHz outputs required.

A pulse shaper puts a slope on the trailing edge of f’h.
This is important! Compare (Fig. 3) the two inputs to
bistable IC9/1, CK and D (f’h). After f’h sends the D input
low, the next rising edge at the CK input triggers the
bistable provided the trailing edge at D has risen high
enough.

The output from IC9/1 is the “reset 1” input to IC8 (pin
2). IC8 requires both its reset inputs to be high before it
responds. Therefore the output from IC9/1 is also fed to the

. D input of bistable IC9/2, whose CK input consists of the

clock pulses after inversion by IC11/3. The action of this
second bistable is similar to that of the first. Reset 1 at pin
12 sends the D input low, and the next rising edge at the
CK input triggers it. This corresponds to a count of 328.
When reset 1 ends, input D goes high again and the next
clock pulse resets IC9/2. This gives the “reset 2” output,
which is shifted by a clock pulse interval and inverted by
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Fig. 3: Timing chart — the pulse waveforms around the phase-

locked loop. Note that the shape of the waveform at pin 8 of
IC11 depends on whether the V/2 signal is high or low.

being taken from the Q output.

All this activity is required to provide IC8 with two reset
inputs that are coincidentally high for only one clock pulse
period. This resets IC8 at the count of 351. To count 353,
the V/2 input must be low, holding gate IC11/1 off. The
output at pin 6 is then high, the second gate acting as an
inverter. The CK input to the first bistable is thus an
inverted version of the +8 signal. The D input to IC9/1 is as
before, but this time the rising edge that initiates reset
occurs two clock periods later, i.e. at a count of 353.

The output for the colour carrier frequency conversion
stage is not taken from within the loop. Instead, the clock
pulses are taken to a separate +8 counter in IC10 —
probably because the +8 output from IC8 is already driving
three inputs and is thus well loaded. IC10 also has a +2
counter which is fed from IC9/2. This is simply a
convenient way of plckmg off line rate pulses for the still
picture circuit.

Faults

Faults we’ve had in this part of the VCR have been
absent line (fh) and V/2 pulses, mainly because of dislodged
plugs and sockets. A more complex problem arose when
bistable 1 (IC9/1) went intermittent, as a resuit of which the
whole loop failed because IC8 was being held reset. It was
difficult to decide where the fault was, but eventually a
check revealed that both the Q and Q outputs of IC9/1
(pins 5 and 6) were high. Replacing IC9 cured the fault.

A few tricks can be used to check parts of the loop. The
V/2 input can be kept in the high state by earthing the base
of Q38 or in the low state by earthing the collector of Q38.
A frequency counter can then be used to measure the count.
Another point is that a dual-beam scope can be used to see
and compare the CK and D inputs to IC9/1. This enables
you to see the points on the sloping, trailing edge of the D
input at which the reset edges occur. The display is difficult
to lock and is confusing without inhibiting the V/2 input.

I’'m not going to pretend that fault-finding in this area is
easy. The service manuals are not too clear, and contain
errors. I hope this article has provided some insight into
what goes on however.l
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Thank you.
You gaveVHS
0% of the
market.

Last year, nearly three out of every four home video
recorders bought or rented in Britain used the VHS format.
You, as a VHS dealer, have been instrumental in helping
VHS build its dominant market position. And now we would
| like tosay thank you.

Thank you for recognizing the concrete qualities of
leadershipin tze system: the superb picture and sound
reproduction, the reliability and the high level
of compatibility.

Thank you too for backing the judgement
of such respected VHS manufacturers and
video companies as Akai, Ferguson, Hitachi,
JVC, Panasonic and Sharp.
And finally, thank you for continuing to
. stock VHS.Lastyear youwere responsi?a%e for
giving VHS 70% of the market. This year you
look set to do even better.

The Worlds No.1

itachi, JVC, Panasonic, Sharp. PAL

TELEVISION OCTOBER 1980 665



TR R AR T rEee———

Components for TV

Part4

WE said at the outset that we wouldn’t go into valves and
semiconductor devices. There’s one point worth making
however — the use of semiconductor devices to replace
valves, for example the “solid-state PL802”. This is quite a
good way of keeping an otherwise good elderly set going.
Similarly, it’s perfectly in order to replace indicator lamps
with LEDs.

If, after what has been said in previous instalments, the
reason for the use of a particular item in a set is still
obscure, you may find the answer by measuring its
dissipation in use and comparing this with the component’s
specification. One reason for the success of our oriental
friends is the way they design their sets to run well within the
ratings of the components and the board material used. As
a rough guide, if a component is operated at just over half
its maximum rating (or less) it will have a long life. A 63V

- capacitor operated at 50V has only 13V in hand for
flashovers, surges and so on. Resistors that dissipate watts
warm the inside of the rest of the set, while hot coils invite
shorted turns by raising the temperature of the insulating
varnish to near melting point.

Some of the worst problems arise from the use of under-
rated semiconductor devices — an inheritance maybe from
the days of valves, which are relatively tolerant of overloads
etc. Data books often quote transistor dissipation at a
typical junction temperature — typical because it’s almost
impossible to measure. The nearest you can get to the
junction is in the flat type of output transistor, where the
metal disc that presses against the heatsink is connected
directly to the substrate and is at a temperature only 2°
different from the junction. If a thermocouple is inserted
here, theory and practice can be brought together. What if
you find that things aren’t as you expected? This could
mean that allowance has not been made for a complex
timebase waveform sitting on top of the d.c. bias. Another
possibility, especially with small transistors that feel much
hotter than you would expect, is that they are very close to
a large dissipator of power. There’s not much that the user
can do of course, other than to ensure that there’s adequate
ventilation. Removing the back is not to be recommended,
since apart from the danger the back has holes that provide
a chimney effect to aid the ventilation.

DELAY LINES

Back to our passive components then. Colour sets
incorporate two different sorts of delay lines. The luminance
delay line is used to compensate for the different
bandwidths ‘of the luminance and chrominance channels,
while the chrominance delay line delays the chroma signal
for one whole line to enable the PAL-D decoding process to
be undertaken.

Luminance Delay Lines

Luminance delay lines usually have a delay time of about
400nS (0-4uS), and behave like a bit of coaxial cable.
Provided it’s correctly terminated, the delay line will delay
all frequencies presented to it equally. Until the advent of
the lumped inductance line, which has only just appeared,
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the form taken by the luminance delay line has consisted of
a winding, with many turns of thin wire, over a foil covered
with a pattern of metallic patches. The biggest of these — the
middle one — is connected to chassis. Electronically the line
looks like an infinite number of coils connected to an infinite
number of capacitors (see Fig. 21).

The line should be terminated at each end with its own
characteristic impedance — usually of the order of 1.5k .
It seldom is in practice, because the devices on each side are
usually i.c.s which have somewhat flexible input and output
impedances. The delay can be varied to suit the circuit by
varying the number of turns of wire used for the winding.
Changes of up to 100nS can be made in this way without
altering the line’s other characteristics unduly. Most
luminance delay lines attenuate the higher frequencies, and
it’s common practice to build compensation into the end of
the winding — a few turns are deliberately carried on past
the end of the foil, giving an h.f. lift to compensate for the
losses in the line.

The two most common failures are the coil going open-
circuit (the wire is only 0-05mm), or the pin to the PCB

becoming dry-jointed. Both faults give loss of luminance-

with the colour maintained. The open-circuit in the coil
usually occurs at a termination, and you can afford to lose
a turn or two in order to repair it. If a double luminance
image appears, the foil has become disconnected from
chassis. ‘

The delay time can be checked using the full field pulse
and bar test signal that’s radiated daily before the start of all
BBC transmissions. Override the colour killer and check the
chroma/luminance pulse just to the left of screen centre — to
see that the blue-green coloured signal fits fairly well over
the grey luminance pulse.

Chroma Delay Lines

To delay the chroma signal for exactly one line, it’s
converted from an electrical to an ultrasonic signal, sent
down an “echo chamber”, picked up 64uS later and
converted back into an electrical signal (see Fig. 22). To
start with heavy lumps of glass were used. You need a
160mm length of glass (about 7in.) to delay an ultrasonic
pulse for 64uS. The conversion is done by a pair of
transducers mounted at the same end of the line: this
permits a reflecting surface at exactly the right distance
away to be ground at the other end while measuring the line
under signal conditions. All the other surfaces of these early
lines were made crinkly to disperse spurious reflections.

Modern chroma delay lines — commonly known as
billiard table lines — use a multiple reflection path to enable
the 160mm to be folded up. These are “guided lines”, with
the vertical component of the ultrasonic wave concentrated,
headlamp style, straight down the plane of the line. They
are very thin therefore, about 0-8mm (160/283-5mm for
pedants). To absorb stray reflections, pillars of epoxy resin
are printed on to the flat glass surfaces at points outside the
beam. You can make your own pillars by dropping blobs of

solder or flux on to the line — even sticky fingers provide-

good attenuation.
To say that the delay is 64uS is not exactly true. Unless
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Fig. 21: (a) Luminance delay line, conventional construction;
(b} equivalent circuit. The line is equivalent to an infinite
number of tuned circuits, behaving in a similar manner to a
long length of coaxial cable though with a higher impedance.
Altering the number of turns varies the delay time.
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Fig. 22:(a) Early type of chroma delay line. (b) Current “billiard
table” type of chroma delay line. Despite the reduced size, the
path length is the same. Efficiency is improved by making the
glass one cycle thick and placing epoxy pillars “off beam” to
absorb stray reflections.
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Fig. 23: (a) Chroma delay line frequency response, with direct
signal path added. (b) The same swept slowly — the output un-
dulates as the direct and the delayed signals add and subtract
with change of phase. For this reason the chroma delay line
with its associated circuitry is often called a "comb filter”.
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Fig. 24: Ceramic filter. (a) Usual symbol. (b) Equivalent circuit.
fc) Frequency response.

it’s a Secam line that is. Secam uses f.m. colour, and relies
on sidebands far away from the subcarrier, so its delay lines
need to have a good bandwidth. The broadest bandwidth
lines are picked for Secam, and we get the rest for PAL.
Because of the half-line, quarter-field offset employed in the
PAL system to make the subcarrier dots crawl diagonally
across the raster to reduce their visibility on monochrome
sets, the PAL subcarrier is not an exact multiple of the line
frequency. The delay line has to provide an output that’s in
phase with the direct signal, and this means that the delay
time is actually 63-943uS. Small coils are provided at each
end to provide a fine trim so that the delay is exactly right.
When this condition is met, raising the applied subcarrier
frequency by one cycle (Hz) will result in the output
dropping from maximum, through zero to negative, then
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back again through zero to maximum. You can see this if
you look at a colour bar display with an unlocked reference
oscillator. Red changes to green and back a number of
times, with bands of no colour in between. This action goes
on right through the sidebands, and if viewed on a slow
sweep looks like a series of teeth (see Fig. 23).

CRYSTALS

A quartz slice cut and ground in a certain way and then
sandwiched between two electrodes behaves like a very high
inductance in series with a very small capacitor. It can be
made to oscillate at a fixed frequency determined by the
grinding process therefore. This provides a very stable
oscillator which can be varied only very incrementally by
means of a small adjustable padding capacitor. A varicap
diode can be used.

Such crystals are used in the colour decoder’s reference
oscillator stage — at either 4-43MHz or, more recently,
8-86MHz, i.e. twice the subcarrier frequency. The latter
enables a very accurate 90° phase shift to be achieved by
simply dividing the output by two. A 6MHz crystal is used
in teletext decoders, to provide the dot rate generator from
which all characters and the line and field pulses are derived
by dividing down.

CERAMIC FILTERS

A similar device is the ceramic filter. These are
piezoelectric devices that resonate or “twist” — just like a
record pickup of the same type — with the applied a.c. They
are usually drawn as a pair of mutually coupled resonant
circuits (see Fig. 24). The input signal twists the ceramic,
the twist inducing a secondary voltage in the output plate.
The resultant characteristic is like that of a bandpass tuned
circuit.

The main application is as the 6MHz input circuit in the
intercarrier sound channel. More recently the sound
discriminator’s quadrature coil has sometimes been
replaced by a ceramic filter. While the 6MHz input filter is a
symmetrical device capable of working both ways round,
the discriminator filter needs a phase reversal to give the
correct S curve. One section of the device is reversed with
respect to the other therefore, the device being polarised.

SURFACE ACOUSTIC WAVE FILTERS

You can combine the principles of all the above
mentioned devices into a unit with an encapsulation no
bigger than an output transistor to obtain a device that will
provide all the i.f. shaping required in the receiver. This is
the surface acoustic wave filter, which we’ll mention only
briefly since detailed consideration has been given to it in
these pages before (see for example pages 645-9, October
1976). When one of these devices is used to replace the
discrete component filter unit, it’s necessary to arrange the
i.f. strip as follows. An i.f. preamplifier is needed to counter
the SAWF’s insertion loss, which is fairly high. The SAWF
should be followed by a synchronous demodulator (exalted
carrier or quasi-synchronous type, as used in most recent
TV designs). And the earth path layout recommendations
should be followed, otherwise funny effects can occur.

A properly designed SAWF circuit has a superior group
delay characteristic compared to the equivalent discrete coil
arrangement, but in bulk production this superiority can be
easily negated as a result of production spreads. This makes
the hand-aligned coil strip as capable of giving a regular
result.ll
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Service Notebook
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Poor Vertical Linearity

The fault on a Pye hybrid colour set was poor vertical
linearity — the base of the raster being somewhat cramped
and the top unduly extended. The field timebase panel in
these sets gives little trouble, field collapse usually being due
to the absence of one of the three Lt. supplies to the panel.
Our first step was to adjust the two linearity presets to see
what effect they had. RV24, which sets the output stage
mid-point voltage, had considerable effect, but RV23, the
feedback linearity control, produced no effect at all. It
seemed then that RV23 was probably dry-joined or had a
break at one end of its track. At this point however the field
linearity suddenly righted itself, and careful examination
around RV23 showed that the 159 resistor (R261) in series
with it was of the type that has circular end caps, one of
which was only loosely attached.

Replacing R261 and readjusting the presets restored
perfect field linearity, but good focus overall was difficult to
obtain. Examination of the screen showed this to be due to
bad flaring by the green gun. Usually of course it’s the red
and blue guns that first show this symptom when a tube
ages.

Low LT

The complaint with a Thorn portable fitted with the 1590
chassis was “no results”. On switching on we found that
there was a pronounced grating noise from the speaker as
the volume control was advanced, but nothing else. It
seemed likely that the Lt. voltage was low. The input to the
series voltage regulator transistor was found to be correct at
about 125V, but the output at its collector was only about
5-5V. Both the transistor and its 102 shunt resistor were
running warmer than usual, so clearly there was a partial
short across the Lt. rail.

Inspection showed that the boost diode was very
discoloured, indicating a fault in the line output stage. Now
the reservoir capacitors for the rectifiers fed from the line
output transformer often give trouble in these sets, but both
were cool and with perfect casings. The next likelihood was
the line output transistor itself, and on isolating its emitter
and base connections a severe collector-base leak was
discovered. Replacing the transistor and boost diode
restored normal results.

No Colour

There was an excellent monochrome picture on an ITT
colour set fitted with the CVCS5 chassis — but total absence
of colour. Now in any colour set the first step when
confronted with this symptom should be to override the
colour killer. The easiest way of doing this in the CVC5
chassis is to connect a 10k Q2 or 12kQ resistor between the
positive side of C152 (8uF), which decouples the supply to
the chroma amplifiers, and the positive side of C162
(4-7uF), which smooths the colour-killer bias applied to the
base of the delay line driver transistor T29d. These
capagcitors are quite close to one another, and are easily
bridged with a suitable resistor. The result was fairly strong
colour, though of incorrect hue and with Hanover bars. The
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fact that the colour was locked however showed that the
burst and reference oscillator circuits were working
correctly, whilst the presence of colour proved that the
chrominance channel was operational. Clearly the fault was
in the colour-killer department.

A somewhat unusual arrangement is used in these sets.
The colour-killer turn-on voltage is obtained from the
collector of one of the transistors in the bistable circuit. The
bistable trigger pulses are removed on monochrome, but on
colour the bistable starts (or should start) switching and the
resultant squarewave at the collector of one of the
transistors is smoothed and used as the colour turn-on bias.
A voltage check at the collector of one of the transistors
showed that the bistable circuit was not switching despite a
colour signal being present. A check on the transistors then
showed that one (T36d) had an open-circuit base-emitter
junction. A replacement restored the colour, and after slight
adjustment of the static convergence magnets a first class
picture was obtained.

A Frustrating Experience

Sometimes the simplest of faults can be the most frustrating
to cure. For example, we were called to see a hybrid Pye
colour receiver with the complaint “bad colour”. This was
due to one or more dry-joints around the green PCL84
colour-difference output valve — pressure on the panel in the
valve’s vicinity would cure the complaint, Suddenly however
all the valve heaters went out, though the sound remained.

When this happens in a hybrid colour set of any kind the
first suspect is always the PY500 boost diode. In view of the
suspected dry-joints on the CDA panel however we decided
to check the heater chain on this first. It turned out to be
continuous, so clearly the fault was on the large power
supply/line timebase panel where the other three valves,
plus the diode dropper, the thermistor and the dropper
resistor, are mounted. The heat from the thermistor and
the 22Q dropper resistor (R303) often causes bad
connections on the board, though none were apparent this
time and the components were intact.

The problem was eventually traced to a very bad contact
at pin 5 of the PY500’s valveholder — though not without
difficulty since there are slight differences between the
course of the heater supply in earlier and later versions of
the chassis and we didn’t have all the circuits to hand. What
proved the point was that pushing the PY500 over to one .
side would restore heater continuity. You sometimes get
dry-joints at the base of this and the PL509 due to heat, but
this time the soldering was still perfect. The problem was
that the spring-like contact for pin 5 of the PY500 had
become widened: with care, we managed to close it up,
using the large, strong needle we carry with us for this
purpose. Prior to making tests to discover the cause of the
poor colour we’d had to turn the cabinet of this large 26in.
model around, and this had apparently been enough to
loosen the PY500 just that little bit more in its holder.

Line Scan Problems

The complaint from the owner of a set fitted with the Thorn
3000 chassis was that the picture width had decreased
gradually over a period of a few weeks, so that there was
now a considerable gap at each side. Furthermore, all
vertical outlines had a “corrugated” appearance. The first
obvious step was to check the h.t. voltage, which turned out
to be correct, while the main electrolytics, which tend to dry
up or even go open-circuit in older versions of these sets,
appeared to be in order. Attention was turned to the line
timebase panel therefore, and on removing this we noticed
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that L502, in the h.t. feed to the line driver and output
stages, had no core — in fact the core had fallen out on to
the decoder panel beneath. Replacing the core, this time
with a little locking comipound, plus a little adjustment,
restored a full sized picture free from vertical irregularities.

No Results

We were called to see a dual-standard hybrid GEC colour
set with the fault “no results” — due to a blown mains fuse.
Now it takes a fairly heavy direct or indirect short to blow
this fuse on any type of set, so it was prudent to check the
main possibilities. before changing the fuse and switching
on. The first step was to check the mains filter capacitor,
which seemed to be in order, so we went on to check from
the top cap (cathode) of the boost rectifier to chassis. Not
surprisingly, with the meter on the ohms range we obtained
a leakage reading — of a little over 2k Q in fact. Now the
main possibilities when you get a leakage reading from this
point to chassis are: (1) a heater-cathode short in the boost
rectifier; (2) a leaky or short-circuit pulse capacitor
providing line output transformer third or fifth-harmonic
tuning; (3) a short from the primary winding of the line
output transformer to the earthed frame or an earthed
secondary winding; or (4) a short-circuit boost capacitor —
where this is returned to chassis rather than the h.t. line.
Though extremely rare, another possibility is an internal
short in the line output valve, between the anode and an
earthed electrode.

Our next move was to disconnect both valve top cap
connectors, thus eliminating the two valves from the search.
The leakage reading remained, and the odds were that the
boost capacitor was in order — when it does break down,
unfortunately quite often, it usually goes dead short. The
reading from the PY500’s top cap to chassis would then be
low, certainly not as high as 2k<Q. Similarly, when a line
output transformer’s insulation breaks down it usually does
so completely — especially in colour sets. So the prime
suspect was a harmonic tuning capacitor. These don’t
usually go short-circuit suddenly, but progressively ingrease
their leakage as the leakage current increases their
temperature, in a cumulative manner. Often the first sign is
decreasing width, plus a faint burning smell, before the
viewer switches off or the fuse blows.

We couldn’t see any ceramic pulse capacitors until the
small earthing plate behind the valves was removed. We
then discovered C83 (200pF), which was blackened on one
side and cracked in two almost as soon as it was touched.
On replacing it and switching on, a good picture was
obtained, and despite the heavy overload current before the
fuse blew the PY500 seemed to be 0.k. — as always we gave
it a tap or two to see whether there were any internal sparks.

Had there been no leakage from the PY500’s top cap to
chassis, the next step would have been a check on the h.t.

supply.

Problems on a 1500

“The height keeps altering” said the voice on the phone.
“Sometimes the screen is full, and at other times there’s a
black band at the top and bottom, varying spasmodically at
times.” The set was fitted with the Thorn 1500 chassis, and
the trouble could have been due to several causes. The main
thing however is to see the extent to which the linearity is
affected when the height is reduced.

Fortunately the picture height was at about minimum
when we called and, being more compressed at the top than
at the bottom, it was clear that the fault was in the output
rather than the oscillator part of the field timebase. Not
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unexpectedly, a new PCL805 valve made no difference, so
the next move was simply to hold a 100 «F test electrolytic
between the pentode cathode pin and chassis. This cured the
trouble, indicating the need to replace the decoupling
capacitor here (C79, 160uF). '

After doing this, we noticed that the focus was poor, the
control having no effect. This fault is quite common on
these sets after they’ve had a few years’ use, and is usually
due to R120 (1-5M ) in the feed to the focus control going
open-circuit. The surprising thing is that the owners seldom
complain about the poor definition — possibly because the -
resistor progressively goes higher in value before finally
succumbing.

Awful Picture

The picture displayed by a Pye colour set fitted with the 697
hybrid chassis was over-bright and bleary, with severe
smearing. When the test card appeared, the hf. definition
was so poor that the 2MHz grating could hardly be

_resolved. Since the timebase locking was perfect and

optimum picture quality coincided with maximum sound,
there was almost certainly a fault in the luminance channel -
rather than i.f. misalignment — the i.f. bandwidth needs to be
in excess of 2-5SMHz to preserve the shape of the field sync
pulse in particular, a response markedly less than this
invariably producing weak field lock.

The brightness control acts on the PL802 luminance
output pentode’s control grid circuit, and though working to
some extent could not reduce the brightness level to normal.
The luminance output stage was strongly suspect therefore,
the symptoms suggesting that the value of the anode load
resistor had markedly increased. This would reduce the
video bandwidth, while the resultant low anode voltage
would produce excessive brightness.

The anode circuit consists of a peaking coil (L50) with
parallel damping resistor (R355, 10kQ), the load resistor
itself (R354, 2-7kQ), and R353 (680Q) to the h.t. line,
decoupled by C352 (32uF) — the latter network increases
the Lf. gain. Our first suspicion was that L50 was open-
circuit, thus adding 10kQ to the value of the total load
resistance. The continuity of L50 was o.k. however, and the
trouble turned out to be that R354 was open-circuit — at
least, that’s how it read on our meter. Presumably the
PL802 had been kept operational due to the h.t. connection
to its anode via the c.r.t.’s cathode drive controls. Anyway,
replacing R354 restored a good picture with normal
brightness control action.

Two Quickies

A couple of quickies. No results but all valves glowing on
the Decca Bradford hybrid colour chassis is almost always
due to the h.t. rectifier’s surge limiting resistor R603 (3-9Q)
going open-circuit. It’s mounted across the power supply
panel, which must be removed to make. repairs — after
removing the vertical timebase panel. As everything plugs
in, this can be done quite quickly — but remember the long
flying lead from the timebase panel to the sync pin on the
main board.

Secondly, intermittent loss of picture and sound on the
Pye 725/731/etc. solid-state chassis, accompanied by
severe sparking from the power supply panel at the bottom
right-hand side of the cabinet (and soon resulting in
permanent loss of sound and raster) is often caused by bad
contact and arcing between one or other of the two lugs
between the mains input choke L909 and the printed wiring.
Scrape away any carbonisation on the panel before
resoldering the lug to a jump lead.
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Long-distance Television

SPORADIC E reception continued well into July. There were
some quite dramatic openings, giving many enthusiasts the
sight of really exotic signals. Of particular interest is the
number of sightings of Arab signals on channels E2, 3 and
4 — more on this later. My own activities have been
somewhat irregular this month as a result of a week’s
holiday with the family at Swanage, atop the cliffs (using a
Sin. Panasonic portable!) followed on my return by a severe
bout of tonsilitis. The latter unfortunately coincided with a
period (the 23rd-25th) during which an excellent
tropospheric opening seemed to be developing. On
recovering I was rewarded with an afternoon SpE spell
which produced RTVE (Spain) and RTP (Portugal). This
was on the 30th. The log for the period is as follows then:

4/7/80 TSS (USSR) ch. R1; TVP (Poland) R1, 2;
MTYV (Hungary) R1; NRK (Norway) E2, 3,
4; SR (Sweden) E2 twice, E3.

An evening SpE opening produced many East
European and Scandinavian programmes.

SR E2; TSSR1.

TSSR1, 2.

TSS R1, 2, 3, 4; TVP R1, 2, 3; CST
(Czechoslovakia) R1; SR E3; NRK E2; RAI
(Italy) IA, B; RTVE E2, 3, 4; RTP E2, 3;
plus many unidentified signals.

This was an interesting day. Though at work
for most of the time, reports suggest that
conditions were excellent all day. Before 0900
I had RAI IA, B and JTV (Jordan) E3.
During the evening, from 1830, TSS R1, 2;
RTVE E2, 3, 4; RAI IA; SR E2, 3, 4; NRK
E2, 3, 4; and RUV (Iceland) E4 were
received. At 2120, system M (525-line)
signals were noted here on ch. A2 — see later.
On holiday at Swanage, using the S5in.
Panasonic portable reviewed last month.
Reception of sorts was obtained at the cliff-
top flat with a 12ft. wire. In view of the signal
from Rowridge, a ch. B3 sound notch filter
would have helped. The best logging was
YLE (Finland) E2 on the 18th. Other
countries received during the week were TSS,
TVP, CST, MTV, RTVE, RTP and SR on
chs. E2, R1 and R2. There was tropospheric
reception from TDF (France) at u.h.f. on the
evening of the 16th — fantastic signal levels,
but dead channels the following day.

Nightly reception from Scandinavia on chs.
E2, 3, 4.

On both mornings from 0750 onwards MTV-
1 was present at high signal levels on chs. R1
and R2.

30/7/80 RTVE E2;RTP E2, 3.

The most dramatic and unusual logging was on July
11th, with system M ch. A2 vision and sound from 2120-
2300 BST. At the start SR was fading out on ch. E3. The
new signal was seen floating over ch. E3 but was clearly
unsynchronised. After adjusting the sync, an image that
was obviously on ch. A2 was obtained (last winter’s F2

7/7/80

8/7/80
9/7/80
10/7/80

11/7/80

13-20/7/80

20-23/7/80

23-24/7/80
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experiences confirmed that!), while the matching sound
channel produced suitably accented audio. Unfortunately
the signal was mainly at noise level, with occasional lifts to
give recognisable images — apparently puppets/Muppets, a
rapidly upwards moving rolling caption at 2159, another at
2202, and people talking, but all too vague to be able to
identify anything positively. A margarine commercial was
noted however. The signals faded at 2300, with very spaced
out fades up from the noise. Sound was monitored on the
above mentioned portable, and this was perhaps of greater
help than the visual displays. I assume that the signal
arrived via a double-hop path (RUV ch. E4 had been seen
earlier), similar to the reception in late July 1978 when both
ch. A2 and A3 signals were seen — the WTFL saga, which
eventually turned out to be reception from CKCW-TV
Moncton. I hastily phoned strategically placed DXers when
the signal was noted, but mine seems to have been the only
logging. Did anyone else see it?

Many letters have arrived reporting other signals during
the period, and the Arab content is most interesting. JTV
was present on the 13th, 15th and 17th, and on the 15th
Hugh Cocks sighted colour bars on ch. E2 at 1800 followed
by a flag at 1830 (approximately twelve horizontal stripes,
with the pole on the right-hand side, on a grey background)
then the station opening and a programme with French
spoken sound, similar to TF-1. Hugh suspects that this was
Lebanon. He also noted a mystery Arab signal on ch. E2
during the mid-afternoon of the 20th — suspected Dubai. On
the 21st, Hugh had Albania ch. IC at 2115.

Ray Davies presided over a mini-DX-TV convention,
which included several Dutch friends, at his Norwich
location during the 11-13th. For once such a gathering
actually witnessed DX signals in profusion! Of particular
interest was Gwelo, Zimbabwe ch. E2, received via TE on
both the 12th and 13th at 1750-1805, and Ray’s reception
of Syrian sound on ch. E4 between 1800-1900 on the 14th.
Ray also reports excellent u.h.f. tropospheric reception
during the 21-26th, peaking on the 24th when Band III
transmitters were received as well. Tropospheric

The mystery ch. E3 chessboard pattern, phographed by Keith
Hamer. It's thought to be from an Italian “‘free” station.
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propagation was present again on the evening of the 22nd,
with Switzerland, Spain and RTE (Eire).

In all then an excellent and varied month.

Several enthusiasts have reported seeing a small black
chessboard pattern on ch. E3. It’s thought to come from an
Italian “free” TV transmitter. The only clue to date is the
caption “TV Nocoj” that followed the fade out of the
chessboard — this was seen by Mark Baldwin (Rugby) on
July 7th at 1900 BST. The photograph shown was taken by
Keith Harmer (Derby) 45 minutes after Mark’s logging!

Mike Allmark has sent in a detailed letter describing his
envious reception in Leeds. He specifically mentions the ch.
E4 reception with Arab content that’s been seen elsewhere,
and wonders whether it’s Syria or Lebanon. The situation in
the latter country is as hazy as ever, though it’s understood
that the ch. E2 and E4 transmitters are now either in
operation or about to be put “on air”, with plans to increase
powers.

News Items

West Germany: An agreement with France has now been

signed giving the go-ahead for the satellite TV project —

with two satellites transmitting at 12GHz to domestic

terminals. The service is expected to start in 1983-4. The

Steinkimmen ch. E2 NDR-1 transmitter closed down on

July 1st.

Poland: A newly opened studio centre enables Szczecin to

produce its own programmes as an opt-out from the main

TVP-1 service.

Italy: We now have a more detailed list of some of the

“free” stations transmitting in Bands I/II:

Ch.IA: TV NCT (Nord Centre Television); Tele Spazio
Campano (at Sante Agato Dei Goti).

Ch.IB: Tele Trieste Mia (Trieste); Telespazio
Quadrifonic (Rome); Tele Bari (Bari); Teleradio
San Marco (San Marco); Radio Sud Television
Video Fatamorgana; TVC4 Mori (in Cagliari,
Sardinia); T.O. Sardegna (in Sassari, Sardinia);
Teleor (in Oristano, Sardinia).

Ch.IC: Tele Sud Italia; Radio TV Atri.

Our thanks to Brian Fitch and Keith Harmer for this
information. Given the right SpE conditions, reception of all
these stations is possible in the UK. Note that NCT
transmits on ch. E3, not ch. IA as Italian listings suggest.
UK: The IBA’s latest Pocket Guide to Transmitting
Stations (dated June 1980) has been issued and includes
dates for the first 405-line transmitter closures. It’s available
free from IBA Engineering Information, Crawley Court,
Winchester, Hants SO21 2QA.

From our Correspondents . . .

Graeme Wilson (Middlesborough) is using a much
modified Thorn 1500 chassis, with selectivity switching by
means of three input selectivity modules from the Bush
TV161 series connected in cascade and adjusted to give a
2MHz vision bandpass. Despite the cascade connection, the
insertion loss is low. He’s also experimented with replacing
the BF196 in the Philips G8 selectivity module, using a
BF256 f.e.t. The advantage is improved noise performance,
but mismatching lowers the gain. Graeme would be
interested in hearing of anyone else’s efforts along these
lines. He also uses switching to operate the tuner and if.
strip only, extracting the sound from an emitter-follower
after the volume control. The idea is to provide signal
monitoring without running the power consuming sections
of the set. The video is fed into a small audio
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GOLDEN ANOCDISED AERIALS: SUPERB ECONOMY AMPLIFIERS;

ALL PRICES INCLUDE VAT.
Masthead Amps  Type Gain Price
Astrax 1456 A:B:C/D (TV) 10d8 £8.88
Astrax 1450 LN Bands 4&5 (TV) 28d8 £15.49
Astrax 1455 Bands 1&3 {TV}  25dB £16.81
Astrax 1470 Band 2 (FM) 25dB £11.88
Astrax 1520 power unit for above amps

i.e. An Astrax 1456 needs an Astrax 1520 =

IMPORTANT Quots TVM | AGENTS FOR

For highly graphic tlists and FUBA & MARGON
Brochure Send 52p. Refund of
40p on 18t purchase over £5.

The fabulous golden

Stockists of the finest aerials
anodised FUBA XC391

available in Britain:

STOLLE FM aerials (W.Ger.)
FUBA TV & FM aerials (W.Ger.)
MARGON TV aerials (Hol.)
UKW FM aerials (E.Ger.)
ANTIFERENCE TV & FM aerials (U.K.}

ASTRA (GOLDEN D.1.Y.) AERIALS

A friendly family firm. Our 25th. Jubilee Year.
SOME OF OUR SUPERB TV & FM AERIALS.

We specialise in
Rotator & DX work.
Bands | & 1ll stocked.

Name Group:W/Band Gain dB Price Discountsd
Margon 103 (TV}  both 195/215  £681.41 £52.19
Margon 91 (TV)  both 18.5/20.5 f44.18 £37.63
Fuba 91 (TV) both 18.5/20.5  £48.61 £43.76
Optimax 14 (FM}  Band 11 W/B 14 £57.50 £48.88
Optimax 8 (FM)  Band 11 W/B 95/105 £3254 £29.20
Fuba 8 (FM) Band 11 W/B 10.5 £40.85 £36.77

Over 3,000 aerials stocked: all transmitters; poles; lashings; rotators; clamps: wall brackets:
amplifiers; diplexers: triplexers; notch fitters; coax white or brown.

Many of our customers come from recommendation.
53 WHITEHORSE ROAD, CROYDON, SURREY.
Nr. Spurgeons Bridge Tel: 01-684 4300
Open 9.00-5.30 TUE-SAT. 01-684 5262
Closed 12.30-1.30 Closed All Day Mon. 24 hr. answering service
FM & TV AERIALS AND ROTATORS ON DISPLAY

South West Aerial Systems

10 OLD BOUNDARY ROAD,
SHAFTESBURY, DORSET.
SP7 SND tel.0747 4370

South West Acrial Sy provides a prehensi lection of aerial eq for the local,
fringe and FM/TV DXing installation. The partners, Roger Bunney and David Martin, each with
many years of reception engineering experience provide a consultancy service to resolve custorners’
problems and uncertainties.

We offer a wide range of British and E:
Band 1 TV-DXing aerial range.

P aerial ip with an exclusive Wideband

q!

Our 35p. catalogue tells you much more,

The Antiference MH311 is an efficient

wideband VHF aerial for the ‘budget’ TV-DX
installation with gains of 1.5-3dB (Band 1) and
5-9.75dB (Band 3). It’s particularly effective when
used with a medium gain wideband VHF head p pli
fier.

Examples from our range —

Antiference MH3 11 ‘export’ array (ch.E2-11) £46.00
Wolsey Supa Nova VHF aerial amplifier (40-300MHz. 12dB gain) £12.00
Matching masthead power supply £11.90
Labgear CM6022/RA ‘Televerta’ upconverter £33.00
Teldis Ultra wideband (40-860MHz) amplifier (16dB VHF, 19dB UHF) £12.00
Matching masthead power supply £10.75

All prices include V AT/Packing/Carriage. Please include SAE with enquiries.
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amplifier/power supply (which also powers the signal
circuits), and if signal activity is detected the whole unit is
run up.

Alister Pink (Ilkeston) has received excellent ch. E2
signals from RTVE Madrid using a Ferguson 3787 colour
portable fed from a Band II f.m. array, while a London
enthusiast has received Band I SpE signals using a Wolsey
Colour King u.h.f. array... Any other unusual aerials in
use?

On July 7th Arthur Milliken noted the RETMA test card
on ch. R2. Any ideas? The time was 1100 BST. Bulgaria
maybe? Arthur did well in logging Izana (Canaries) at 1245
and Amman (Jordan) at 1805 on the 13th, both on ch. E2 -
obviously a good day!

Brian Fitch (Scarborough) mentions receiving the SABC
overseas programme at just below ch. R2. Assuming that
this isn’t some form of amplifier cross-modulation, I would
suspect that this must be due to third harmonic radiation.
The time was 1755 GMT, and at this time the SA European
Service uses a northerly beam at 21.535 or 21-695MHz.
Since Band I isn’t used in SA, no harmonic interference
would be noticed there. It’s a good pointer for TE
propagation!

Wenlock Burton (Melbourne) reports receiving mystery
whf. (ch. 34) signals in his area — source unknown, and
officially there are no such transmissions!

Geoff Perrin is really pulling in the signals on his 50ft.
mast in Oman. He’s had signals from Italy to the north
west, from deep into Russia, from India in the east and
unknown sources. He’s also been seeing a mystery ch. E4.
Arab signal from just west of north at his location 90kms
north of Salalah in Oman. Apparently the Bahrain E4 news
announcer has a logo that resembles the London Transport
symbol at the upper right-hand side. Pakistan is received on
a fairly regular basis (PM5544 test pattern with
“PAKISTAN” and “TELEVISION” identifications and a
digital clock across the centre), and he’s received Bombay
once. Iran ch. E8 uses the Fubk test card (it seems
reasonable to assume that all the other NIRT stations use it
as well) with both Arab and English identifications in the
central black portion.

New Antiference Export Aerials

Antiference Ltd. (Bicester Road, Aylesbury, Bucks) have
introduced two new uitra-wideband v.h.f./u.h.f. TV aerial
systems intended for the export market. The MHX3510
provides a gain of 4dB in Band I, 6-9dB in Band III and 10-
13dB over the ch. 21-48 spectrum. The MHX355 is a
compact version for local service areas, providing a gain of
3dB in Band I, 5dB in Band III and 10dB at u.h.f. Though
such systems are not ideal for DX use, it’s interesting to see
Antiference extending their range.

Whistling Colour Sets

THE problem of ear-splitting whistles from the backs of
colour sets has always been with us. Over the last couple of
years however, with the new generation of 110° sets, it’s
reached almost epidemic proportions.

The whistling is caused by the vibration of coils, chokes
or transformers (and in older sets valves) at line frequency.
Whether you hear the whistle depends to some extent on
how old you are. At over 50 it begins to fade away, but
your pet dog will suffer.

To cure the problem means preventing the offending
component from vibrating. First however you have to
locate the part. Unfortunately the fault is nearly always
temperature dependent, occuring either when the set is first
switched on, then fading away, or starting after the set has
been on for a few hours. The reason for this is that
expansion and contraction of the various parts affects their
ability to vibrate. If you have the back off the set and it’s
whistling away, finding the offending part is a matter of
lightly pressing the coils and transformers in turn. When
you reach the culprit, the whistle will either disappear or
change dramatically. Don’t limit your search to the line
output panel or area — many modern sets use a switched-
mode or chopper power supply operating at line frequency,
so this should also be checked. Don’t forget the line output
and boost valves in older sets.

Cures

The cure depends on which part is causing the fault. With
valves, replacement is the only cure. Note that a new valve
will sometimes whistle for the first few hours, then settle
down. You may not be able to put up with it that long
however. With transformers, the two halves of the core are
usually held together by a clamp: slight tightening of the
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nuts can provide a cure, but be careful not to overtighten
them as this may crack the core. Coils and chokes don’t
usually have a clamp. A cure for these components is to
spray the coil with a liquid plastic such as Servisol Plasti-
Seal or Radiospares Anti Corona spray. Both of these
sprays are designed to prevent arcing in e.h.t. circuits and
thus have excellent insulation properties. They are best
applied in two or three coats — if the coil is left in circuit,
take care not to spray any preset controls. Another word of
warning: these sprays give off a flammable vapour whilst
drying, so don’t switch on for about ten minutes after

spraying.

Hints

If you have trouble in locating the faulty part, try tapping
likely coils and transformers. If one whistles, however
briefly, then that’s probably the culprit. A few common
offenders are: The line linearity coil (it’s on the convergence
panel) in the Philips/Pye G11 chassis; the raster correction
transductor in hybrid ITT colour sets; the line linearity coil
in the Rank T20A chassis; the line output stage valves and
transformer in the Decca series 10 and 30 hybrid colour
chassis; and the line driver transformer (despite a plastic
sleeve) in the Decca 80/100 solid-state colour chassis.

One final point. I came across one set where the whistle
was due to an electronic rather than a mechanical fauit. The
set was fitted with the ITT CVC20 chassis, and the whistle
came from the chopper transformer in the power supply.
Changing this had no effect however. ITT were contacted,
and pointed out that the fault can be caused by the
generation of unwanted harmonics in the power supply as a
result of one or other of the small electrolytics being
faulty. [ |
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The Philips
Projection TV
System

Harold Peters

IN the early 50s projection TV receivers were quite
common. Recent vintage TV articles in this magazine have
outlined the basic techniques then employed, including the
Schmidt optical system. In more recent times a number of
Japanese colour projection systems have gone on sale in the
UK. One of the latest colour projection systems to be
introduced comes from Philips. It’s being produced in
quantity at the Philips Lowestoft plant, mainly for mainland
Europe but also for the UK.

The set is in two parts. First a 60in. aluminised plastic
moulded screen which can be either wall mounted or free-
standing. And secondly the optical-electronic unit. This is
housed in a low trolley that doubles as a coffee table. There
are three single-colour 6in. c.r.t.s, each of which is linked to
three specially constructed TV-Proclar lens assemblies.

So far as the user is concerned, setting up is simply a
matter of positioning the trolley so that the centre lens
touches a cord stretched to it from the screen corners.

The Electronics

The electronic chassis is an adapted version of the
standard K 12Z direct-view chassis, with the three thick-film
RGB output stages mounted on the three separate c.r.t.
bases. There’s adequate drive, and because of the narrow
deflection angle of the three projection tubes the chassis has
sufficient scanning power too.

Extra convergence is necessary, for as well as the three
beams having to converge at the screen horizontally they
also point slightly upwards. The convergence drill is quite
straightforward however. Since there are three separate
tubes, the effect of moving say red upwards does not, as
with a delta-gun, direct-viewed c.r.t., displace green
sideways. There’s no elaborate gun switching either: you
simply cover up the lens of the colour not required.

A complete set, with its screen, ready for packing.

TELEVISION OCTOBER 1980

The three tubes/lens assemblies before being cased.

‘

The e.h.t. produced by the chassis is split three ways in a
jelly-pot that contains the final e.h.t. smoothing capacitance
— the tubes don’t have the “Aquadag capacitance” of direct-
viewed types.

A novel protection circuit has been devised to ensure that
the tube screens aren’t burnt by failure of any of the six
scanning circuits or failure of any of the supplies. It blacks
out the relevant c.r.t.,, at its cathode, as soon as a fault
occurs. If the fault is transient, the picture slowly fades back
in again from black level, but if the fault persists for longer
than two-three seconds the set automatically switches to
standby (i.e. the remote control “off’), making human
intervention necessary,

Remote Control System

The remote control system used, called “Long”, is
inherited from the parent K12Z chassis. It has coloured bar
tuning facilities on the screen for all the analogue controls
(volume, bass, treble, brightness and colour) as well as for
station tuning. The automatic contrast control system
adjusts to compensate for the ambient lighting level.

The user has a choice of 29 programmable programme
selections. These are stored in a memory when first set up.
A small on-board calculator type battery, which is
recharged when the set is running, keeps the memory going
for up to three months between use of the set. Button 29
adjusts the time-constant for VCR use, while button 27 can
be used for station hunting with the armchair handset. The
same memory stores the users’ preferences for the analogue
settings mentioned above: they can be recalled instantly by
pressing the “granny button”.

The remote control system uses infra-red radiation,
which is reflected from the screen to a receiver mounted
alongside the projection lenses. In the same way, the twin-
speaker hi-fi sound is beamed from the reflex enclosure in
the “coffee table” towards the screen to prevent
“disembodied sound” effects.

Andit's UK Made!

In these troubled times, it’s interesting and reassuring to
note that the set is made in the UK for export to continental
Europe, and that the design work for the electronic sections
not part of the basic K12Z chassis was done in the UK. 1

Photographs courtesy Philips Electrical Ltd.
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TV Servicing

A COUPLE of months ago we described the power supply
circuit used in the Thorn 8000 (and related) chassis, and
considered the servicing aspects. In response to a request
from an avid reader and acquaintance, we’re now going to
have a general look at the run of the mill problems
presented by these sets. As he said, it’s nice to know how to
tackle the power unit, but what happens when the tuner
won’t tune properly, or the picture is grainy, or the colours
are completely wrong? We replied that the point of these
articles has been to get the theory right first and then to see
how it applied in servicing various makes and models. To
this he countered that he’d prefer to have a practical run
down model by model, so that he could quickly refer to a
particular issue when a particular set came his way.

Well, we've come a long way since this beginners series
started in the October 1977 issue. If you’ve followed us this
far, you can’t really be a beginner any more, can you? We
hope not, anyway. Also, in recent issues we’ve dealt with
some techniques that would hardly be the sort of thing a
beginner would dabble with — the switch-mode power
supply used in the Thorn 3000/3500 chassis for example.

So we’ll drop the “beginners” bit from now on, and
concentrate instead on giving practical notes and guidance
on particular chassis. We hope readers will find this slightly
changed approach acceptable.

Tuner Troubles

We thought that the mechanical aspects of the “1500”
type tuner used in the 8000 chassis were by now well
known and didn’t need further explanation. Not so
apparently.

There are two main defects that occur with this tuner.
One is fairly obvious and doesn’t need to be dwelt upon too
much, The buttons push a bar which rotates the tuning
spindle. This rotates the moving vanes of the various
_sections of the tuning capacitor so that as they close into
mesh with the fixed vanes the tuning frequency falls — to
channel 21 when the vanes are fully closed. When half
open, the capacitors should tune to say channel 40, and
when fully open to channel 68. It’s quite common for the
bar to be pulled away from the arms by the spring tension
over a period. Before this obvious defect occurs, the bar can
become loose on one side, making accurate tuning difficult.

It’s not sufficient in this latter event to blob some solder
on the loose side and return it to service. The bar should be
completely removed, noting which side is presented to the
push buttons — you’d be surprised at the number of tuners
we find with the bar reversed, so that the ends of the buttons
foul the edges of the bar. Having removed the bar, clean the
ends and tin them. Repeat with the swing arms. Then refit
the bar, close the arms over it, and solder the outside and
top, leaving no solder on the inside to impede the button
pistons. Note that if the bar is not straight the capacitor
vanes will have differing travel and the result will be a
grainy picture.

All this is straightforward and presents little difficulty.
The second defect is not so obvious. The complaint may
well be that the tuning is not accurate, and that some
channels are completely unobtainable. This is due to the
earthing springs not making good contact between the rotor
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and the bulkhead or body of the tuner. A certain amount of
grease is applied during manufacture, and this eventually
hardens, preventing contact instead of enhancing it. While
the application of grease solvent may help matters, it’s

-preferable to remove the leaves individually, using a fairly

heavy soldering iron. Clean them and the rotor, slightly
bend the leaves, and refit them carefully. Do this and you
won’t have to buy a new tuner.

Plug/socket Problem

It’s extremely common on these models to find that the
picture suddenly becomes grainy, with perhaps loss of
colour. While this can be due to many things, for example a
faulty aerial socket (or plug, lead or aerial), or perhaps the
r.f. transistor in the tuner, very often it’s due to nothing
more than poor contact in the i.f. input plug and socket on
the lower left side of the combined i.f./decoder board (it’s
called the signals panel). This is the plug from the tuner unit,
with a bared section of the braiding under a clip. Early
attention to this small point can save a lot of trouble.

Colour Faults

If the picture is well contrasted and clean, but has no
colour content although the control has been advanced and
the tuner’s buttons have been set correctly, it’s likely that
the burst gating pulses are not reaching the decoder. These
come from the timebase panel (right-hand side), and the
feed resistor R404 (33k Q) at the bottom left may well be
found open-circuit. :

As these sets get a few years over their heads, the faults
commonly encountered may not necessarily be due to the
usual well-known stock causes. In many cases for example
you’ll find that one of the small electrolytics is the cause of a
fault that in most of the sets serviced a year or two ago
would probably have been due to a faulty 4-43MHz
crystal or field-effect transistor (VT110, type BF256LC) in
the reference oscillator control loop. In fact we have to be
cautious about trotting out “stock causes” when dealing
with sets that are more than a few years old.

Much time can be saved by closely examining the ends of
small electrolytics for signs of deterioration, replacing those
with even the slightest suspicion about them. Whilst voltage
checks will often reveal a leaky electrolytic, and shunting a
similar value one across a suspect will provide a check for
the open-circuit condition, they often become intermittently
defective and can lead one a merry dance. Quite often they
perform perfectly until subjected to the slightest vibration,
which leads one to suspect a faulty lead connection (which
indeed it is, internally) or a dry-joint elsewhere on the panel.

By and large the decoder section of the signals panel is
trouble free. The main troubles occur where the heat is — up
amongst the colour drive components at the top of the
panel.

Once in a while one of the RGB output transistors may
be found to be defective, causing excess of one colour if it
has gone short-circuit or absence of that colour if it has
gone open-circuit. These transistors are only occasionally at
fault however. When they are, use BF337s for replacement
purposes as these seem to be more reliable than the original
types fitted.
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More often the.trouble (if it’s on this panel at all) will be
due to dry-joints or cracks which have developed over the
years and which may not be obvious at first sight. If in any
doubt, use your ohmmeter to prove the continuity of a track
or joint.

In many cases where the trouble is the absence or partial
absence of one colour the c.r.t.’s cathode voltages (i.e. the
outputs from the collectors of the RGB output transistors at
the top of the panel) will be found to be roughly equal, the
trouble instead being due to low first anode voltage on the
gun concerned.

The three first anode presets are the three controls
mounted on the left-hand side of the tube base. They are
skeleton presets with a value of 2M Q'. They often develop a
dud spot which turns into a burnt crack across the track.
Don’t try to repair the control, as this will only lead to
further trouble. A similar fault occurs with the focus control
used on the original 8000 version of the chassis — it’s at the
top right-hand side of the tube base.

The Tube

If the original tube is still fitted, you can’t expect it to give
equal emission from all three guns. Indeed this could well be
the cause of the apparent lack of one of the primary
colours. Whilst the effect can be masked to some extent by

- resetting the drive presets on the signals panel and the c.r.t.

first anode presets on the tube base, this is rarely
satisfactory. Depending on the circumstances, the tube
should either be reactivated or replaced. Readers’ attention
is drawn to the comments on regunned tubes in recent
issues.

Low tube emission may not show up as the absence of
one or more primary colour: the effect may instead be one
of flaring as soon as the brightness, colour or contrast is
advanced to an acceptable level.

Main Chassis Assembly

The main chassis assembly is secured by two screws at
the bottom and one at the top strut. When these have been
removed, the chassis can be slid out on the lower nylon
runners sufficiently to gain access to most parts and to
allow the right-hand side timebase panel to be lowered.
There are swing catches at the front and rear.

The field timebase (oscillator, driver and output
transistors) occupies the centre to the top of the panel, the
line oscillator, flywheel sync and line driver.stages being on
the right-hand side from the centre to the bottom, with the
line output pulse feeds etc. at the bottom left. The rest of the
left-hand side is taken up by the preset controls, which are
clearly labelled. These directions are when viewing from the
print side of the panel.

Field Timebase

The faults on this panel are mainly confined to the field
timebase, and there’s no regular pattern apart from a
tendency for dry-joints, mainly around the output section,
where careful observation or perhaps vibration will locate
the point where the soldering is poor. Voltage checks may
well show a correct reading at one end of an apparently
good track but not at the other. If this is so a lead should be
jumped across the relevant points rather than trying to
resolder the suspect area.

Apart from poor connections, it’s the field output
transistors that, normally running warm as they do, are the
items most likely to be at fauit. The supply line is 45V
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positive, so the collector of the npn output transistor VT410
should be at this voltage while the collector of the pnp
output transistor VT411 should be at chassis potential.
Thus the emitters provide a convenient test point (TP25) for
checking that both transistors are drawing roughly the same
current. Taking into account the emitter resistors, a voltage
of 24V at TP25 is acceptable. If this voltage is correct, the
output transistors are not the cause of the field collapse
(horizontal white line) condition. This of course leaves
1,001 other possibilities.- A pair of high-resistance
headphones or a signal tracer with its own built-in
loudspeaker is a handy way of proving that the field
oscillator is working and that the driver is driving.
Experimenting with these two aids on a working set will

_ illustrate the kind of buzz to expect. We say this because

much time can be lost searching around in the field
timebase when the trouble may (for example) be in the field
balance control R460 which is between TP25 and the field
scan coils.

Line Timebase

Intermittent loss of line hold is a frequent complaint on
these sets, and as with other faults the cause is often one of
the small electrolytics dotted around both the timebase and
the signals panel. There are four of them (C412, C414,
C423 and C427), all 10uF, 25V, in the line oscillator/driver
stages. If the culprit can’t be readily spotted, save time by
replacing all four.

The line driver transistor (VT402, MJE340 or equivalent)
works from the 120V line. It often becomes faulty, leading
to no line drive, no e.h.t., etc. It’s situated on the lower right-
hand side of the panel. If h.t. is present at the line output
transformer but the output stage isn’t working, spare a
thought for the driver. If it has gone short-circuit, R729 on
the power supply panel may well be found open-circuit.

The drive from VT402 is taken via a two-pin plug at the
bottom centre of the timebase panel to the almost centrally
mounted line output transistor. This is on its own large
heatsink, insulated from the main frame. The 8000 chassis
uses a very simple line output circuit with very few
components on the transistor’s base assembly. The
transistor itself (VT401) is a BU105/02. The 8500 chassis
uses a BDX32 (2SC1172B) line output transistor, with
additional components on its base panel. While the whole
heatsink assembly can be interchanged, a BDX32 cannot
be fitted in place of a BU105/02 without adding the extra
diode and choke etc.

In the event of trouble being experienced in the line
output stage, particularly if overloading is in evidence, the
first move should be to remove the e.h.t. connection plug
from the socket on the transformer’s overwinding. If the
stage then springs to life, the e.h.t. rectifier is suspect. This is
often because the plastic housing is leaking to chassis.
Mounting it differently sometimes overcomes the problem.

This type of plastic insulation breakdown can sometimes
affect the 8500 (on) chassis, where the focus unit is bolted
to the right-hand side of the chassis frame. Having

. mentioned the focus unit on the 8500 etc. chassis, we must

also mention the tendency of the 100k  resistor (R609) on
the tube base to change value, casting suspicion on the
focus unit when in fact this is not responsible at all.

So there we are my friend. Combine these notes with
what we said in the August issue on the power supply etc.

" and you have an idea of the troubles you can expect on the

8000s, 8500s and other relatives that might come your
way.
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New CTV Signals Board

Part 2

LAST month we dealt with the basic signals board itself. In
this concluding instalment we’ll look first at the tuner and
i.f. module. Before doing so, there’s one modification to the
details given last month. We've found this modification
worthwhile, but it was too late to take it into account last
month. It concerns the zener diode D8.

The ideal voltage at the emitters of Tr7, 8 and 9 is around
2.4V, but the lowest voltage commonly available zener
diode is a 2.7V type, which we used in our prototype.
Unfortunately this voltage difference is sufficient to produce
a change in the black level when the gain controls are
adjusted. It was decided therefore to use a LED instead — as
in the Thorn TX10 chassis. A LED’s “on” voltage is quite
constant over a reasonable range of currents, but a more
important advantage is that the temperature drift is
comparable to that of a silicon transistor. The
recommended LED is the RS Components type 586—447.
Its cathode (identified by a tiny notch on the body) should
be connected to chassis.

The Tuner Unit

The Telefunken tuner unit used is interesting in having a
dual-gate MOSFET input stage. The a.g.c. is applied to one
gate while the r.f. signal is applied to the other.

IF Module

As in the previous signals board, the i.f. module is a
ready-built, prealigned unit which readers can purchase
from the source shown in the components list. This policy
has been adopted due to the difficulty in ensuring consistent
results when strips are set up by individual constructors.
Especially where it’s intended to use the receiver for teletext
reception, very accurate alignment is essential.

Fig. 1 shows a block diagram of the if. unit. The if,

Luke Theodossiou

output from the tuner is connected to a coupling circuit
inside the module. This produces the correct bandpass
response for optimum gain and selectivity. The signal is
then passed to a 26dB broadband amplifier which is
contained in an SL1431 i.c. It next goes to a surface
acoustic wave filter which neatly tailors the i.f. response to
the UK channel bandwidth requirements. The SL.1431 also
detects the amplified signal, generating an a.g.c. signal to
control the gain of the tuner. The a.g.c. take-over point can
be adjusted by means of the preset inside the module. This
should not require adjustment under normal circumstances.

The output from the SAWF passes to a TDA2540 (or
TDA2541) i.c. which carries out further if. amplification,
signal detection, internal a.g.c. and the production of an
af.c. signal. The latter is brought out at pin 3 and is added
to the tuning voltage to counter tuning drift.

The video output from the i.c. is split into two paths. The
first one goes to a ceramic 6MHz filter to extract the
intercarrier sound signal; the other passes via a 6MHz trap
which removes the sound signal from the video and sync
feed. The latter signal is taken to a phase-splitter which
produces negative- and positive-going outputs. The positive-
going output is available at full amplitude (for teletext etc.)
and also attenuated to 1V peak-peak for feedmg to the
decoder section of the panel.

The 6MHz signal is amplified and demodulated by the
TBA120U i.c., which also incorporates an electronic
volume control circuit.

Construction

The print pattern of the signals panel is shown in Fig. 3 —
the board can be purchased from Readers’ PCB Services in
the usual way. Fig. 2 shows the component layout.

The 7812 regulator and TDA2006V audio ic. are
mounted on a common heatsink which is fixed to the board

&K\
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Fig. 1: Block diagram of the i.f. module.
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* Components list

Resistors: R16 3900 680Q Capacitors:
47k R17 120k R33 22k* C1-2 100n ceramic disc
68Q R18 47k R34 22k* C3 220y 16V pluggable electrolytic
4k7 R19 10k R35 22k* C4 2u2 63V pluggable electrolytic
47k R20 68k R36 47k* C5 220w 40V pluggable electrolytic
47k R21 47k R37 47k* C6 100n ceramic disc
10 R22 156k R38 47k* c7 100n Siemens polyester
1k R23 68Q R39 1k c8 470u 16V pluggable electrolytic
Tk R24 68Q R40 1k Cc9 10p ceramic plate
1k R25 6860 R41 1k c10 100n Siemens polyester
1k R26 68Q R42 1k C11 120p ceramic plate

68k R27 2k2 R43 1k c12 10n ceramic plate
R28 2k2 R44 1k C13 100n Siemens polyester

R29 2k2 R45 1k C14 2u2 63V pluggable electrolytic
R30 6800 R46 33k 2W C15 100n Siemens polyester
R15 R31 680Q Cie 330n Siemens polyester
C17 2-22p trimmer
All 1W 5% carbon film resistors unless otherwise indicated. C18 330n Siemens polyester
*1W thick-film metal glaze resistors, 2% tolerance. Cc19 212 63V pluggable electrolytic
£20-22 100n Siemens polyester
Presets: Cc23 10 16V pluggable electrolytic
VR1 C24-25 10n ceramic plate
VR2 C26-28 100n Siemens polyester
VR3 C29-30 2u2 63V pluggable electrolytic
VR4 C31 10n ceramic plate
VRS C32 100n 250V Siemens polyester
VR6 C33 10 16V pluggable electrolytic

VR7
VR8
Miscelianeous:
Tuner Telefunken type 204
IF module Reference no. 39-13-09
L1 00D0-914-001
Semiconductor devices: L2 PC501-L602
IC1 7812 Xu1 8-8MHz crystal
IC2 TDA2006V or The above are available from TW Electronics, Kennet
TDA2030V Building, Wotton Hill, Newbury, Berks, RG15 9UJ.
IC3 TDA3560 The tuner is £10-50, if the i.f. module £19-50, the crystal
Tr1-6 BF458 £1-10 and the coils £0-60 (total for both). Prices include
BC182L VAT and post/packing.
TAAL50 DL1 OregaTLC1392
1N4148 DL2 Sylvania SDL445
RS Components Heatsink for IC1-2 is 50mm length {i.e. half) of RS
type 586-447 Components type 401-497
Molex 0-2in. pitch p.c.b. pins.

Horizontal mounting presets.
VR 1 standard, VR2-8 miniature.

Note: The preset contrast control VR 1 is adjusted in conjunction with the black-level controls.
After the grey-scale has been set up, adjust VR2 for minimum Hanover blinds with colour
bars or a test card displayed. The chroma delay line’s input and output coils should not
normally require adjustment.

by two 4BA self-tapping screws. Apart from this, B3 12V supply to brightness and colour controls.
construction is very straightforward and should present no B4 Tuning voltage from potentiometer bank.

difficulties. We suggest that the aerial connecting cable is  B5 Earth connection to tuning potentiometers.

soldered directly to the connector A holes on the board B6 Earch connection for volume, colour and brightness
rather than using the Molex type connector we normally controls.

specify. C1 Green data input.

. . . . C2 Blue data input.
The first thing to connect is a nice, thick earth cable from C3 Vilclizo Z;SE?O options board

the underside of the signals board at connector D3. Take C4 Data switching signal
this back to the power supply. The remaining connections C5 Red data input )

are as follows: D! To C1 on timebase board.
Al Aecrial earth. D2 To C6 on timebase board.
A2 Aerial input. D3 To C2 on timebase board.
B1 33V supply to tuning potentiometers. D4 To C3 on timebase board.
B2 Connection to volume control wiper. D5 To C7 on timebase board.
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Fig. 3: Board print pattern. Full scale.
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Note that connector C8 on the timebase board is not
used with the new signals panel.
El1 Loudspeaker (only) earth connection.
E2 Loudspeaker.
F1 Green output to c.r.t.
F2 Blue output to c.r.t.
F3 Red output to c.r.t.
G1 To colour control wiper.
G2 To brightness control wiper.

Front Panel Controls

The front panel controls are wired up in much the same
way as before. Connect the colour and brightness controls
between earth and the 12V supply, with the wipers taken to
the appropriate connector points on the signals board. The
volume control’s wiper and one end of its track are earthed,
the other end of the track being returned to the signals
board via a resistor of around 15k 2. The optimum value is
best found experimentally — the resistor adjusts the point at
which the volume control begins to allow the sound to be
heard. The easiest approach is to turn the volume control to
its minimum volume setting, then increase the value of the

series resistor until a hint of sound is heard. Finally choose
the nearest standard value below this. For those readers
using remote control, the correct value is 10k @ — there’s no
need to select the resistor in this case.

Setting Up

Apply power and either tune to a station with a colour
transmission or use a colour-bar generator. Ensure that a
composite video signal of about 1V peak-peak is present at
terminal 6 of the i.f. module (a scope is required for this of
course).

(1) Connect scope to the junction of L2 and R9. Adjust L2
for maximum burst amplitude.

(2) Connect the scope to the junction of R7 and C9. Adjust
L1 for minimum burst amplitude.

(3) Connect the two links shown on the circuit diagram.
Adjust C17 slowly until a colour picture is obtained — with
the colours just “running through”. Disconnect the links.
(4) Adjust the black-level and grey-scale as described on
page 425 of the June 1979 issue. VR3, VR4 and VRS are
the gain (highlight) controls while VR6, VR7 and VRS are
the black-level (lowlight) controls.ll

Service Hints

Mike Dutton

The trouble with an elderly Dynatron hybrid colour set
(Pye hybrid chassis) was no colour. The voltage at SK11 on
the decoder panel (connection to the slider of the colour
control) was found to be negative and didn’t vary with
adjustment of the control. The voltages at the colour
control itself were correct however. When we came to trace
the wiring back we discovered that it disappeared into the
remote control cable, Disconnecting this restored colour,
and on examination several of the wires were found to be
broken and probably shorting intermittently inside the
control head.

There was also excessive background blue which couldn’t
be removed by adjusting the blue first anode preset. The
resistor (R464, 1-5SM Q) connected in series with the earthy
side of this control had increased in value of course.

Lack of Width

The trouble with a Decca monochrome receiver (Model
MS2400) was lack of width. The width control had very
little effect, but all the components in this area were found
to be o.k., while a new set of line timebase valves failed to
produce any improvement. We decided to check the h.t.
voltage, and found this some 40V on the low side, due it
turned out to the reservoir capacitor being open-circuit. A
replacement restored the width, and it’s interesting that the
only fault was the width problem — the sound was normal,
and there was no ripple on the picture. The surge limiter
resistor was getting hotter than usual however, due
presumably to the increased ripple current flowing through
it.

intermittent Sound

A friend of mine has a Teleton transportable CPL142
colour set. He complained that every now and then the
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sound would just fade out. A tap on the cabinet would bring
it back. I connected an Avo to the audio output stage’s
power supply and asked him to watch what happened when
the sound next disappeared. A few days later he reported
that the voltage dropped to zero when the fault occurred.

A separate full-wave rectifier, fed from a centre-tapped
winding on the mains transformer, supplies the audio output
stage. There are two fuses between the transformer and the
rectifier diodes, and on close examination one of them
(F704) was found to be quite loose in its holder. Prodding it
would result in the sound gradually fading away as the
reservoir capacitor discharged. My friend reported no
further trouble after I’d tightened the fuseholder.

Faded Picture

The complaint with a Decca hybrid colour set (30 chassis)
was that the picture had gradually faded until only a faint
green outline could be seen. We switched on and measured
the c.r.t. base voltages. First anodes quite normal, as were
the cathodes. Adjusting the preset brightness control (c.r.t.
grid bias) produced a slightly brighter picture, and by
adjusting the first anode controls a reasonable grey scale
was obtained. The picture was still very thin however, with
a marked lack of contrast and no colour. Suspecting a
decoder fault, the set was taken back to the workshop. A
replacement panel failed to improve matters however, so a
new i.f. panel was tried. This time we got a normal picture.

When a few voltage measurements were made with the
original i.f. panel in place we discoverd that things were not
at all right in the a.g.c. department. The voltage across the
a.g.c. smoothing capacitor C60 (22 u F) was nearer 8-5V
than the usual 2-5V. Connecting a 1k £2 resistor across C60
restored the a.g.c. line to about the correct voltage,
producing a normal picture and proving that the video
detector etc. were o.k. So the fault had to be in the a.g.c.
department, and each component was removed and
checked. The culprit turned out to be C58 (0-01 F), which
had a slight leak. This capacitor is the a.g.c. reservoir
capacitor, connected between the collector of the peak
detector transistor TR8 and chassis. After adjusting the set
and turning the preset brightness control down again an
excellent picture was obtained.
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Scan Currents

WITHOUT .deflection, the tube’s beam(s) would produce a
stationary spot at the centre of the screen. For horizontal
deflection, the beam must be swept to both the left and the
right. The current through the line scan coils must flow in
one direction to obtain travel to the right and in the opposite
direction to obtain travel to the left. The current flowing in
the primary winding of the line output transformer must
likewise move in both directions during each scan.

Horizontal Scanning

Fig. 1 shows at (a) the basic transistor line output stage
circuit and at (b) the horizontal deflection of the beam. The
line output transistor Tr switches on towards the centre of
the scan. Current then flows through the transistor and the
line output transformer’s primary winding. The output is
coupled to the scan coils via C2, and the positive-going
sawtooth drives the beam to the right-hand side of the screen.
To initiate the flyback, the transistor is switched off. The
tuning capacitor C1 and the line output transformer’s
primary winding then form a resonant circuit, and the well-
known flyback pulse appears at the collector of the line
output transistor. As the pulse rises to its maximum value,
the beam moves from the right-hand side of the screen back
towards the centre. As the pulse then falls back to zero, with
current reversal in the transformer/tuning capacitor, the
beam is moved rapidly to the left-hand side of the screen.
The circuit would then continue to oscillate, but when the
voltage at the junction of the line output transformer’s
primary winding and the tuning capacitor tries to move
negatively, the transistor’s collector-base junction becomes
forward biased. The transistor conducts in the reverse
direction therefore, i.e. with current flow from the collector
to the base. This damps the circuit, the current then flowing
in the line output transformer’s primary winding deflecting

D874 HT

Line output )"

transformer Jn .
Scan
coils
(b} :

Fig. 1: (a) Basic transistor line output stage. (b) Horizontal
deflection of the beam. When the line drive waveform
switches the transistor on, current flows via the transistor and
the primary winding of the line output transformer to the
supply. The resultant sawtooth current flowing in the scan
coils deflects the beam to the right-hand side of the screen.
When the transistor is switched off to initiate the flyback, the
tuning capacitor C1 and the circuit inductance comprise a
resonant circuit. The resultant half-cycle of oscillation, with
current reversal, deflects the beam back to the centre of the
screen and then to the left-hand side. At the end of the half-
cycle of oscillation, either the transistor or the shunt efficiency
diode D1 conducts to damp the circuit, the current flow then
deflecting " the beam towards the centre of the screen to
provide the first part of the horizontal scan. In practice the

transistor is switched on about a third of the way through the

forward scan.
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the beam towards the centre of the screen to give the first
part of the forward scan.

In a mains/battery portable, the supply line voltage is
limited to 10V or so. The transistor’s reverse collector-
emitter voltage is then significant and would result in scan
distortion at the left-hand side. A shunt efficiency diode (D1
in Fig. 1) is included therefore, providing the current path
during the first part of the scan. In a valve line output stage,
the reverse current path is provided by the boost diode.

Current flows in the transformer and in the scan coils in
both directions therefore to give deflection to the right and
to the left. Why then doesn’t this problem seem to arise with
a field output stage, since this must provide upwards and
downwards movement of the beam?

Vertical Scanning

The answer to this is bound up with the very different
nature of line and field output stages. The line output valve
or transistor is used as a switch. When switched on, the
current flowing through it increases linearly due to the
highly inductive load provided by the line output
transformer. If a d.c. voltage is applied across an inductor,
the current flowing through it will rise in the same
exponential manner that the voltage across a capacitor
rises.

A field output stage acts as a sawtooth amplifier. Since
the field frequency is in the ratio of 50/625 to the line
frequency, the reactance of a given inductance at field
frequency will be only 8% of what it offers at line frequency.
The impedance of the output stage’s load at 50Hz is in fact
predominantly resistive.

The field output valve or transistor(s) is/are biased to a
midway point. When the current increases above this point
the beam moves one way, while when the current is reduced
below the midway bias point the beam moves in the
opposite direction. In a nutshell, reducing a current has the
equivalent effect to reversing its direction of flow. Or, in
other words, a current or voltage which is going say less
positively can be regarded as moving negatively. This can
be demonstrated by supplying sufficient d.c. to a meter to
get a midway deflection of the needle: when the input is
reduced, the needle moves backwards — in the same
direction as if a small input of the opposite polarity had
been applied. Thus a given current reduction can be
considered as being the same as the addition of an opposite
polarity feed of equivalent strength.

What about the field flyback? At the end of the forward
field scan, i.e. with the beam at the bottom of the screen, the
field output valve is cut off. The cessation of anode
current flow produces a positive-going flyback pulse at the
anode of the output valve, and the circuit is arranged so that
during this period the beam is deflected back to the top of
the screen. The precise action with transistor field output
stages varies, since quite a variety of types of circuit are in
use. Once again however the transistor conducting at the
end of the forward scan is abruptly cut off, as a result of
which current flow reversal occurs in the field scan circuit.
In a two-transistor output circuit the upper transistor
generally conducts in the reverse mode during this time.l
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Service
Bureau

Requests for advice in dealing with servicing problems must
be accompanied by a 75p postal order (made out to IPC
Magazines Ltd.), the query coupon from page 683 and a
stamped addressed envelope. We can deal with only one query
at a time. We reg-et that we cannot supply service sheets nor
answer queries over the telephone.

RANK A823A CHASSIS

The fault on this set was a vertical blue band about a
quarter of the way across the screen from the left-hand side,
also occasional horizontal blue bands. The voltages around
the SL917A i.c. on the decoder panel were measured as a
first step, and were found to be as specified except for pin §
which read 1.33V instead of 0-29V nominal. All the
peripheral components seemed to be 0.k., so a new chip was
fitted. This made no difference. After some further checking,
diode 3D1 in the feed to the burkt gate pulse timing circuit
was found to be leaky. Replacing this has produced a good
picture, but the voltage at pin 5 of the i.c. is still 1.33V. Is
this o.k.?

A circuit change in later versions of the panel has resulted
in a higher voltage being specified at pin 5 — 1.5V nominal.
Everything seems to be in order therefore. We'll make a
note about 3D1 — this sort of fault is difficult to trace.

TELETONTVC14

This set initially suffered from a collection of faults. No
c.h.t. was found to be due to an open-circuit heater in the
3AT2 et rectifier — due in no small part to the supply
bypassing the 2.2 Q series resistor, which was connected
across two internally connected pins. Using a suitable base,
wired correctly, a GY501 was brought into service and
restored normal eh.t. No colour was then overcome by
slight adjustment of the colour killer control. The remaining
problem is horizontal pulling accompanied by excessive
width (one square on each side of the test card is missing).
The pulling is not present when the set is first switched on
(though there’s excessive width), but gradually gets worse,
distorting straight verticals badly. When the brightness is
" increased, they seem to straighten slightly. The main
smoothing block has been replaced and the h.t. is about
right.

The line oscillator consists of a cathode-coupled
multivibrator using an 8FQ7 valve, and it’s likely that
replacing this will straighten the verticals. Note that in
addition to the line hold potentiometer there’s a stabilising
coil, L701 — adjusting this might well help. For the width
problem we suggest checking the resistors in the width
circuit, in particular R719 (2.2M Q). If you’re unlucky, the
line output transformer might be in need of replacement.
The line drive at the control grid of the 31JS6A line output
valve should be about —45V.

FOCUS FAULT

The trouble with this Autovox colour receiver is no focus —
just a blurred picture. The e.h.t. is 23.5kV, and the tripler is
supplying 8kV to the focus circuit. The high-value resistors
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in the focus control network have been tested by
substitution, but only 1-5kV can be obtained at the c.r.t.
focus electrode and this cannot be increased. The fault was
intermittent initially, the picture coming into focus after
about half an hour, but is now permanent. The focus
electrode is drawing about 750u A. Do you agree that the
tube could be at fault?

Make sure that the 750u A is disappearing into the c.r.t.
and not through the focus spark gap due to leakage. If the
tube is drawing 750u A it’s definitely faulty. The normal
focus electrode current is less than 10u A.

PHILIPS G8 CHASSIS

The trouble with this set is that the line oscillator coil L4501

has to be adjusted each evening when the set is first’
switched on. The line hold is then generally o.k. for the rest

of the evening.

This sort of trouble is generally due to the 18V zener
diode D4531 which stabilises the supply to the line
oscillator. The diode goes open-circuit, producing line drift
with the receiver settling down once adjusted. The same
trouble can be caused by the 12V zener diode D2166 on the
if. strip. If necessary check the voltages around the
transistors TR4500 and TR4511 in the line oscillator
circuit, and the electrolytics in this area. A less likely
possibility is the TAA700 jungle i.c. on the if. panel, since
this incorporates the flywheel line sync circuit.

KORTING HYBRID COLOUR CHASSIS

The initial fault was that the Lt. fuse had blown and the Lt.
bridge rectifier was open-circuit. These items were replaced,
and a check was made for shorts. The only part of the set
where any faults were found was on the raster correction
panel. R464, which is connected between the line windings
on the transductor, was badly burnt and open-circuit, and
the heat had scorched the transductor. R464 was replaced
and the transductor checked for shorts between windings. It
seems to be o.k., but I can’t check for shorted turns. The set
was then switched on and after adjusting the 24V regulator
sound and a perfect picture were obtained. After about
twenty minutes however the picture gradually got darker,
the red became more saturated, and R464 started to
overheat. The set was switched off, but nothing could be
found wrong. Switch on again and the same results are
obtained. Any suggestions?

It seems to us that the excessive current flowing through
R464 is excessively loading the line output stage and the
power supply generally. The main suspect must be the
electrolytic C464, which prov1des a d.c. block between the
line output stage and the raster correction circuit. It
probably has a substantial leak. If C464 turns out to be o.k.,
the transductor is clearly suspect for shorted turns. As you
say, this can’t be tested for shorting turns.

PYE 697 CHASSIS :
I’m having difficulty with the field hold on this set. The field
won’t lock and continually drifts. There’s ample range of
adjustment on the field-hold control however — the picture
can be made to roll up or down at varying speeds, but won’t
lock. A replacement field timebase panel has been tried, and
the transistor, diodes and resistors in the sync separator
circuit have all been checked.

The most common cause of this problem is a poor
connection in the screened sync lead from PL4A on the if.
panel to PL9 on the field timebase panel. Use of a scope
should enable you to track down quickly the point where
the sync pulses are failing,
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PHILIPS 320 CHASSIS

The trouble is the presence of teletext lines about two-three
inches from the top of the screen. They can be “lost” if the
height is reduced by about a third.

This symptom is due to slow field flyback. It can be
caused by shorting turns in the field deflection coils, but
there are several other things to check — the driver and
output transistors TR2506/7/8 for leakage, also the flyback
pulse clipper diode D2509 and the scan coupling and
bootstrap capacitors C2539/C2558.

GEC SERIES 1

There’s a field hold fault on this set. Sometimes, especially
when the set is cold, good lock can be obtained. When the
set is warm however, also sometimes when cold, the setting
of the hold control is very critical — and when lock has been
obtained it’s usually accompanied by field jitter. The hold
control is not to one end but is in the centre of its travel.
Turning the contrast up fully helps, but of course the picture
can’t be viewed. I’ve changed the field timebase and
video/sync valves, and replaced the field sync pulse
integrating capacitor. What next?

Try replacing the field sync pulse coupling capacitor
C206 (500pF). If reducing the contrast improves matters,
try very slight adjustment of the final if. coil L106. The
vision detector diode D103 should also be checked.

PYE 697 CHASSIS

The first problem was that the shift choke burnt out. This
turned out to be due to a short to earth on the track of the
shift control — through the anchor lug soldered to the earth
track. Now, with or without the shift components in circuit,
there’s a colour picture with a quarter inch foldover down
the centre of the screen, from top to bottom. There’s no loss
of width, neither does the picture pull to one side. There’s no
overheating in the line output stage.

There are two main possibilities: either a hiccup in the
line drive waveform, possibly due to one of the electrolytics
(C214, C213 and C210) in the line oscillator circuit; or the
boost capacitor C218 is faulty. An oscilloscope check at the
control grid of the line output valve should sort this out.

ITT VC52 CHASSIS

The original fault condition was a loud hum when the.
picture was dark, the picture then going very black with the
verticals etc. breaking up. Replacing most of the
components in the a.g.c. circuit cured that, though there’s
still hum at normal contrast settings. It sounds like the
result obtained when a station is turned off tune. What have
I overlooked?

This type of if. overloading normally occurs only at
abnormally high settings of the contrast control. We suggest
you use an attenuator to reduce the signal from the aerial to
the point where noise is just slightly noticeable, then
advance the setting of the contrast control for a normal
picture. If the fault persists, replace the if. coupling
capacitor C44 (120pF) which could be slightly leaky.

PHILIPS G8 CHASSIS (550 SERIES)
After the set has been on for about an hour an intermittent
green band appears across the screen, some four inches
from the top. The fault does not occur when the set is
operated with the rear cover removed, and disappears on
turning down the colour control,

It appears that the bistable is running in the wrong phase
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when the fault occurs. Check the tuning of the ident coil
L205 (adjust for maximum output at the collector of
Tr197). Then if necessary check the trigger pulse coupling
capacitors C284/5 (0-01uF). Finally suspect the TBA520
chip. Use of a hair-dryer and freezer should help identify the
culprit.

DECCA 30 SERIES CHASSIS

There’s an odd fault on this set — a very bad flutter, similar
to that caused by aircraft. It comes and goes erratically
during the first hour, then goes completely when the set has
thoroughly warmed up. It seems to be affected by camera
changes and very contrasty scenes, and also darkens the
picture. The set is otherwise excellent.

This is unusual on the Decca chassis, and probably stems
from instability in the a.g.c. circuit. We suggest you try
heating/freezing the two transistors (TR8/9) and capacitors
C58 (0-01uF) and C60 (224F). Another possibility is
trouble in the beam limiter circuit. Items to check here are
the PL509’s cathode components R467 and C434 (100uF),
also the smoothing capacitor C69 (50uF).

PYE 169 CHASSIS

The trouble is loss of line hold — all I can get is wavy lines.
I’ve changed the PCF802 line oscilator valve and some of
the components in the flywheel line sync filter network but
the trouble persists. I now suspect the a.g.c./sync/video
jungle chip (TAA700). Is there anything else I should try
before changing the i.c.?

There are several items to check before replacing the i.c.
The first check should be of C49 (16uF), which smooths the
h.t, supply to the line oscillator stage. If necessary, next
check the capacitors in the line oscillator circuit — C67
(820pF), C64 (0-001uF) and C65 (0-0033yF). Also check
the line oscillator coil itself — we assume you’ve tried
adjusting it. If the coil is faulty, squeezing it will probably
change the frequency.

BUSH TV300

The fault with this portable seems to be some sort of
overloading. When it first started, a white smear or streaks,
pulling over to the right, would appear after about half an
hour. Eventually the whole screen would go white, with only
the dark parts of the picture just visible, The fault now
appears almost immediately after switching on. Adjusting
the a.g.c. controls etc. makes no difference.

The problem is not unusual on this set and is usually due
to one of the 1uF capacitors C519 and C520 that smooth
the h.t. supply to the video output transistor. Replacements
should be rated at 160V or more. Less likely culprits are the
video output transistor itself (TR 10, type 2SC1103) or its
base signal coupling capacitor C226 (100uF).

PHILIPS G6 S-S CHASSI/S

The trouble is field jitter, triggered by any change of camera
or picture content. I've changed all likely suspects in the
field timebase, the PFL200 video/sync valve and the two
40uF electrolytics in the a.g.c. circuit. The fault also seems
to affect the verticals slightly.

Check by substitution C2047 (12-5uF), which decouples
the video amplifier’s screen grid, and the field sync pulse
coupling resistor R2124" (1-5MQ). If the fault persists,
check resistor values in the sync separator circuit — the
screen grid feed resistor R2122 (220kQ) and grid resistors
R2118(2:2M Q) and R2119 (1M Q) in particular.
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THORN 8800 CHASSIS

There are foldover problems at the top of the screen. Over
the top four inches there are faint lines and, more severe, the
teletext lines. The latter occupy a depth of some two
inches, an inch or so down from the top.

The problem is due to a slow field flyback. This is usually
caused by leakage in the field output transistors, VT410 or
VT411, or problems in either the driver transistor VT409 or
C448 (100uF) which decouples the drain of the buffer
amplifier transistor VT412. If you are unlucky, the field
scan coils are faulty.

INDESIT T24EGB
There’s an intermittent fault — ragged horizontal streaks to
the right of white areas in the picture. The trouble seems to
be triggered by changing channel, and can sometimes be
cleared by repeated channel changes.

First note the effect of turning up the brightness. If this

makes the effect worse, suspect the e.h.t. pencil rectifier. If
advancing the brightness control has no effect on the
symptom the trouble would seem to be in the video output
or driver stages. If the transistors (TR201 and TR205, types
BC148B and BF178) and the peaking coil (L204) are in
order, suspect C208 (220uF).

RANK A640 CHASSIS
The trouble with this set is false line lock, i.c. there’s a
vertical black line down the centre of the screen with half
the picture on one side and half on the other side. Which
components should I check?

On this chassis (Bush TV161 series) the problem is almost
always due to failure of the flywheel sync diode block —
3MR1-3, the small black block about half way up the right
side of the timebase panel (the third diode is the field
interlace diode). Separate BY206 diodes can be used, with a
15k Q resistor in series with each line sync diode.

Wl\l;S’ ‘1 ‘ ‘T
CASE

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

L

214

VCR sales seem to be one of the few bright spots on the
currently gloomy TV retailing scene. We now have a
respectable number of them to look after, mainly on rental,
and are of necessity learning the ropes as we go along.
Experience bought dearly now will stand us in good stead in
the future — provided we don'’t get too great a proliferation
of models and tape formats.

Anyway, a recent case involving a JVC HR3660EK
provided us with a bit of a puzzle. This is a VHS machine
of course, and similar models are to be found in other
ranges, such as Ferguson. It arrived in the workshop with
the complaint that the picture was broken up, and on
playing back a test tape bands of severe noise were observed
at the top edge and over the bottom quarter of the screen,
-with the rest of the picture almost normal.

Routine checks were carried out on the servos, and all
was found to be well here. The tracking control was also
working. These parts of the circuit were exonerated
therefore. The next suggestion was that the heads might be
Saulty or damaged, but close inspection revealed no defects
— in fact the heads were undamaged and in good condition.

Several suggestions (not all of a technical nature!) were
put forward and discarded, and finally the audio-cum-VCR
man sent everyone away and decided to sort the trouble out
himself, thank you! This he proceeded to do. Can you

suggest where the most likely source of the fault lay? All
will be revealed next month.

SOLUTION TO TEST CASE 213

— page 620 last month -

We left our engineer last month faced with a puzzling
case of a malfunctioning beam limiter in an ITT colour set
(CVC20 chassis). The d.c. voltages measured at the base
and emitter of the first transistor T1 suggested that it should
have been turned off. Both transistors were conducting
however — shorting the base-emitter junction of either of
them removed the fault, restoring normal brightness and
contrast levels.

Our intrepid engineer next hooked an oscilloscope across
C7, which decouples T1’s emitter, and was confronted with
a messy line-rate waveform consisting mainly of damped
oscillations from the line output transformer. The peak-to-
peak amplitude of these oscillations was no less than 10V!
Clearly T1’s base-emitter junction was rectifying this
waveform. This produced d.c. conditions suggesting that
T1’s base-emitter junction was reverse biased when in fact
the transistor was conducting (remember the auto-bias
operation of line output valves?).

The culprit was C7 of course. It was completely open-
circuit, thus failing to iron out the waveform superimposed
on the d.c. sample voltage obtained from the tripler.

QUERY COUPON

Available until 22nd October, 1980. One
coupon, plus a 75p (inc. VAT) postal order. must
accompany EACH PROBLEM sent in accordance
with the notice on page 6817.
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The Professional CO !..OU R BA R G E N E RATO R kit

TRULY
PORTABLE

*Compare the specifications with any kit or manufactured Colour Bar Generator on the market. Then compare
the price. See Test Report in April 1980 Issue of Television.

*SPECIFICATION ; nEAN " ;
(a) Line Frequency: 15,625 Hz+0.1% (g) Size 8”"x53”x 11" and weighs a mere 500¢g
{b) Field Frequency: 50 Hz+0.1% *Push Button Selection provides:
(c) Interlace: 2:1 (i) Peak White Raster
(d) Subcarrier Frequency: 4.43361875 MHz (ii) Linearised Grey Scale
(e) Colour System: PAL (i) Crosshatch
(f) Standard 75% Saturated 100% Amplitude (iv) ColourBars
Colour Bars, left to right: White, Yellow, Cyan, (v) RedRaster
Green, Magenta, Red, Blue, Black *Direct connection to Television Aerial Socket

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

* No extras to buy, not even Batteries. It comes complete with its own re-chargeable battery and charger

(Approx. 10 hours running time per charge) Also available with additional 1 volt p.p. 75 ohm
* The backing of our After Sales Service Department video output. S.A.E. for details.

* V.H.F. Modulator also available Prices inclusive of
Ready-built, aligned and tested for only £88.25, with a full twelve months guarantee V.A.T. and Postage

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

Tel: 0561-733 3042

by FAST REFURN OF FOST SERVICE USING YOUR SPARE TIME PROFITABLY?
PRICES INCLUDEP. & P. & 15% VAT
If not, you're losing money. Money that you could be making by selling used
COLOUR THANSEGHMERS £10 e et e | T e ) oL Sesemgueis ot el e )
DEESQ cs1 7:.;0' 173::' 1d88r?' 1 8.35 CASH INCOME with a starting capital of. less than £20. Our new unique
DECCA go Se1es Br'ad on BSSIS R ETA' L publication "’ How to Deal Successfully in Used Colour Televisions’’ enables
DE 0. 100 series £9 you 1o follow in the footsteps of many experts who have a great deal of combined
T CVC5 to((:ZV((:Z 9 cvea?2 experience in this lucrative home business, and who have ‘pooled’ their
IF}l-'IrILIPS g\écngth\a/ss?so' c3 TRADE knowledge to help you. After all. 1o follow the advice of someone who has
e A travelled the ground before you, is to be given the best possible start. And the
PHILIPS K80 (Rewindonly- (Trade Orders only) hundreds of valuable trade secrets, hints, tips and suggestions in the guide show
oldunitrequired— £12} exactly how anyone of average intelligence can succeed immediately.
WINDINGS Every aspect, from securing the ﬁl_'st television right through to rapid expansion ?(
H Colour Hybrid quadrupler type £6.00 sales, is covered th the_ detailed knowledge of experts to ensure certain
BUS yoridq P pe. g success. Indexed information on almost all makes of television is presented in
FP‘l{}|NLKP EZGOEAH%':‘SSSB ind { h basi | gggg clear tabular torm, describing performance, reliability, price and service. In
PHlL:Pg G6 Pri verwind {exchange basis Only) ... ES.OO particular, the tips on expanding the business are very practical. and are aimost
PYE 691 rlnéagr_y EHTO ind¥ £3.00 automatic when put into practice. Pages of unique advice on advertising ensure
PYE 691 to 697 Pri Vevr\‘l".’":j. e £4.00 that maximum sales are secured, and sources of supply are described in detail - for
91t m::;%as:ens r':’g which " 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-
EMO 90degrees £7.00 dating service.
You can start tomorrow — but you'll need our guide. The latest big illustrated
Moxgutgl:-gi:f ian REWINDS edition is out now, and costs just £4.95 — a small price to pay for financial
it -oreig independence !
makes supplied. Rewind Service Available
£9RETAIL  £8TRADE Mono or Colour ORDER TODAY FROM:
Se;gga;s;;lantgglgs SAE all enquiries. GLOBUS INDUSTRIES LTD.. UNIT 18, DARLEY ABBEY MILLS, DERBY.
Open Mon. - Fri. 910 5.30pm Callers Welcome. To:0 i trad Uial ey ]
All lopts and windings are new and guaranteed for 6 months. Pliease send by return post “How to Deal Successfully in Used Colour Televisions™
PAPWO RTH Barclaycard and | enclose chegue/p.o. for £4.96.
TRANSFORMERS Awelg NAME ............................... EEET TR NS a¢tesmessssshatissennnes Senasnnse LT
80 Merton High Street == )
London SW191BE 01-540 3955
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eﬂ*comun BAR GENERATOR

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

"
Y
PLUS COLOUR BARS. Wlelcle|Aalale]®
Produces 7 invaluable patterns. | t X el ElE LLJ A
Robust, Battery Powered, Pocket Sized Unit, E o|N E ? DNINE ﬁ
Plugs Straight into Aerial Socket. W A

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

F EATU R E s . unit C6 to upgrade the PGERF to PAL COLOUR. A MUST for TV
. . i ;

construction or servicing! Available as a KIT or BUILT & TESTED.

* CROSSHATCH GRID * HORIZONTALS Kit includes all components and ready built modulator etc.
%+ DOT MATRIX * WHITE RASTER Hundreds sold, reliable design.
% VERTICALS * GREYSCALE Full 12 month guarantee on built units.
+PLUS PAL COLOUR BARS; MAILORDER ONLYp
ONLY 3 SIMPLE ADJUSTMENTS. Quantity Discount

* PG6RF OWNERS; Buy Add-On ‘C6’ Unit! on application

ORDER NOW!
PG6RF KIT £25.87 BUILT £33.35 - As per TV Review, Jan. 1979

ACCESS
C6 KIT £18.98 BUILT £26.45 — Add-on Colour to PG6RF ORDERS
CPG6RF KIT £42.55 BUILT £63.25 - Both above combined. WELCOME

These prices INCLUDE P & P and 16% VAT. Export VHF versions available.
PLEASE NOTE OUR NEW ADDRESS. ORDER FROM:—

TECHNALOGICS LIMITED (DEPT. TV)
WINDMILL WORKS, STATION ROAD,
SWINTON, MANCHESTER M27 2BU.

TELEPHONE: 061-793 5293

at ALL BRANCHES /

3000COLOURTVs Fee

colourex tubes.Full 'I

A" in QOOd \","[e]g kil‘\g or der monthsguarantee-£27-50

each without old glass.
Discounts for quanrity.
ro m RS.Why throw away your
o - old22 /26 ‘glass,we will

"FIRST COME- FIRST SERVED' buy them.
PLUS THOUSANDS OF SPARES IN STOCK -

@ RITEL RNGORWRITEFORQUOTATIONS

TONORTHERN OFFICE

SCOTLAND LONDON LONDON WEST MIDLAND SOUTHERN
Peacock Cross 395 397 AlbanyRoad  Cedar House Unit 4a 48 52 Pershore Watling Street
Industrial Estate Off Walworth Road Nobel Road Bulwark Industrial ~ Street Hockchitfe, North
Burnbank Road LONDON SE5 Eley Estate Estate,Chepstow  Birmingham 5 Dunstable (on A5)
Hamilton Tel: (01} 703 4040 Edmonton Nir. Bristol Tel:(021) 6221023 Tel:
Tel: (0274) 665670 Tel: (0698) 282141 LONDON N18  Tel: Chepstow Leighton Buzzard
~ Telex to; TELEX 557323 TRISTOG Tel: (011807 4090 (02912)6652 (0525) 210768

MAILORDERSEND CWQO  (Chequesor Uncrossed PO's) TONORTHERNOR SCOTLAND  Allow upto 21Days for Delivery.
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TELEVISION ELECTRONIC
DISTRIBUTION (SPARES) LTD.

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

PANEL
REPAIR/EXCHANGE
SERVICE

TRADE ONLY
BERRYVISION 510 (set only).
EMO ;
THORN 3000/3500 Series,

8000/8500/8800/9000 Series.

GEC Solid State 2110 Series.
PHILIPS G8 G9
RBM A802/823 AV (Ultrasonic) BC6100.

DECCA Solid State 80 Series/Hybrid 30 Series 10.,
GRUNDIG 5010/6010 GB 5011/6011 GB.
PYE 691, 697, 713, 723, 731
SONY  1800UB :
. TRADE REPAIRS ON ALL SONY COLOUR T.V.’s
VERY COMPETITIVE PRICES.
3 MONTHS WARRANTY ON PANELS FROM
DATE OF OUR INVOICE.
DISCOUNT FOR BULK PANEL ORDERS.
CATALOGUE AVAILABLE ON REQUEST.

SPECIAL AUTUMN OFFER of
KITS AND COMPONENTS for the

relevision

TELETEXT
DECODER

+£2P&P

Catronics Guaranteed kits contain all components
required for the specific unit, INCLUDING A REPRINT OF
HE ORIGINAL ARTICLE, plus the PCB as indicated

Kit Incl. PCB Less PCB P&P

POWER SUPPLY UNIT £24.66 — 1.00
. INPUT LOGIC CARD £22.10 — 20p
MEMORY CARD 1£27.50 —_ 20p
DISPLAY CARD £31.50 —_ 20p
MOTHERBOARD otc. £42.70 — 20p
IF. CARD £3240 —_ 20p
OPTIONS BOARD —_ £18.20 20p
NEW SIGNAL BOARD o= £33.00 20p

REPRINT OF ARTICLES, £2.60 (+ LARGE 15p. SA.E).

Components are also available separateiy:
Thumbwheel Switch — £8.60; Push Button Switch Assy — £4.96;
47K 20T Cermet Pot — £1.10; ELC1043/06 Tuner - £6.95;
'SAW Filter — £4.60; SFE6 OMA Filter £1.01; SL439 — £1.26;
TDA440 - £3.40; LM710 - 68p; Hluminated Mains Switch — £1.16;
74S262N - £14.50. Please add minimum 40p P & P.

See Price List for details of other components, incl. 7400 series i.cs.
CATRONICS LTD. (Dept. 960),

n'\cS COMMUNICATIONS HOUSE,
20, WALLINGTON SQUARE,

alro

WALLINGTON, SURREY SM6 8RG.
Telephone: 01-669 6700.

QUALITY TV's ALWAYS
AVAILABLE

GOOD STOCKS OF MODERN COLOUR
PLENTY OF SINGLE STANDARD MONO
VERY COMPETITIVE PRICES
COME TO THE BEST IN THE WEST

TELETRADERS

ST. LEONARDS WAREHOUSE
ST.LEONARDS ROAD, NEWTON ABBOT, DEVON

Telephone: (0626) 60154

COLOUR-MONO DX-TELEVISIONS
Mail order colour televisions for the reception of continental
transmissions. These sets are suitable not only for DX/TV but
also for all four standard transmissions in the United Kingdom.
Makes an ideal second set for the homel All sets are
guaranteed complete and in working order. Two sizes of screen
to choose from, 22" or 26".
PRICES:-
22" @ £70. Plus V.AT. @ 15% plus £11. Carriage.
26" @ £78. Plus V.A.T. @ 15% plus £11. Carriage.
Cheques or / / Postal Order made payable to GB Marketing,
Leeds.
10% Discount for cash with order. Send S.A.E. for Lists.
We are one of the cheapest DX/TV Mail Order companies in the
United Kingdom!
GB MARKETING. Dept. CTV,

22, Low Gipton Crescent, Leeds, West Yorkshire, LS8 3LL.

Colour.

REGRETFULLY WE ARE MAIL ORDER ONLY.

QR L u="

WARNERS MILL (0376) 26384
SOUTH STREET
BRAINTREE
ESSEX

COLOUR & MONO TV's
WORKERS & NON-WORKERS,
EX EQUIPMENT TUBES & PANELS

RE-BUILT COLOUR TUBES

OLLO

HIGH TEMPERATURE PUMPED COLOUR TUBES
Orders accepted by phone, same day delivery. Manchester
area £3.50. Mail Order anywhere by request, fitting while
you wait £15 extra.

18" A47 -342x343x £33.00
197 A49 - 120x/192x £33.00
20" A51-220x/110x £33.00
22" A56 — 120x/123x £36.00
25" AB3 - 120x £39.00
26" A66 — 120x AB7 — 120x £39.00

These tubes replace many Toshiba types.
Callers welcome, please phone first.

081 799 0854
Reg Office:

43 Clarke Cres, Little Hulton,
Nr. Manchester M28 6XM.
While stocks last — 3 hour convertion kits for Philips 1500
Video’s £99 inc. P. & P.
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TV LINE OUTPUT TRANSFORMERS
(ALL NEW AND FULLY GUARANTEED)

(Prices include VAT at 15%)

Discount to Trade Post and Packing 85p

PYE HYBRID SPARES

Compare these prices/

691 (Manual Tuner)
Convergence....

697 (Varicap Tuner) 693
Convergence £4.45

Line T/B.
LOPT......

Control panel .. Control Panel . £2.95
Tuner ...ovcsveens . £3.25 CDA.... .£5.95
All other panels are priced as per Frame T/B.. .£3.45
697 chassis. Conv, Yoke ... . £2.95
All these prices include VAT. Scan coils.... £2,00

CRT Base... £1.95
Mail Order Focus Rod., . £1.95
Please add £1.25 postage and Speaker.....ooeciueonenrirerennns £1.00
packing per order; except Line Decoder.. . £5.95
Timebase panels, which, because Tuner ...... .£2.95
of the weight, cost £3.50 post Push-Button Uni . £2.95
and packing. Mains Transforme .. £2.95

All panels tested and working. When ordering, please state model
number and give description of panel. Convergence units, and Control
panels, for instance, have differing lead lengths. Please specify.

Many bargains for callers

Scrap panels FREE if buying £10 or more of panels. Used valves Free,
also if buying £10 worth. Come and haggle for quantity discounts for
callers!

Please phone before calling, to make sure we have your panels tested
and ready.

CASTLEGATE TV

64 Castlegate, Grantham.
Tel. 0476-66869.

Tenrec Electronic Engineers Ltd
502 Bearwood Road

Warley, West Midlands

021 429 8150

RANK BUSH MURPHY PYE
2146 A640 dual std mono 850 | 169 173 569 573 769 series 8.50
Bush A782, A733 single std mono 8.50 | RV293B 368 series 8.50
A774 single std mono 8.50 | 631 692 693 697 series colour
AB16 solid state mono 9.60 | Two types see below
2712 T16a T16b mono portable 9,60 | Wired in version 2141
AB23 AB23b A823av colour 11.35 | Printed circuit version 15.26
2178 2722 series colour 1806 | 713 715 570 series colour 1232
2718 18" series 23.00 | 731 735 737 741 colour 9.51
2718 20" 22" 26" series 23.00 | 725 colour 9.51
T20a T22 series colour 1443

FERGUSON HMV MARCONI
DECCA ULTRA THORN
MS2000 MS2400 mono 6.80 | 950 mk2 1400 mono 8.50
MS1700 2001 2020 2401 mono 8.50 | 1500 207 1500 24~ 1580 mono 8.50
MS2404 2420 2424 mono 850 | 1590 1591 1592 1593 mono  8.50
1210 1211 1511 portable 1189 | 1612 1613 1712 mono 8.50
GYPSY portable 1024 1 1600 1690 1691 mono 10.20
CS1730 1733 colour 9.51 1615 series mono 12.50
CS1830 1835 colour 951 | 3000 3500 EHT or SCAN 8.50
‘30" series BRADFORD colour - 9.51 | 8000 80003 series colour 12.14
80 series colour 351 | 8500 8800 series colour 1214
100 series colour 351 | 9000 series colour 12.14
GEC 9800 series colour 23.85
2000 to 2064 dual std mono 8.50
2047 to 2105 3112 to 3135  8.50 | VELPRO all models 951
“GAIETY” FINELINE 8.50 TANDBURG CTV ?-2 colour 9.51
2114 portable mono 950 NDRDMENDE solid state 8.51
3133 3135 portable mono 9.50 | TELEFUNKEN 637 647 9.51
DUAL STD hybrid colour 11.59
SINGLE STD hybrid colour 11.59 WINDINGS
SINGLE STD solid state 9.51 .

. Post & Packing 40p

INDESIT
20EGB 24EGB mono 9.51 RANK BUSH MURPHY
PHILIPS Colour hybrid quadrupler type  5.60
170 series dual std mono 8.50 T20a TZZ Z7 1.9 2122 Pry & Sec6.83
210 300 series mon 8.50 | Z718 series primary 560
320 series solid state mono 10.00 | Z718 series EHT overwind 120
G6 single std colour 19.88
G8 series colour 9.51 PHILIPS
G3 series colour 951 G6 eht overwind 7.20
G11 series colour 1736 | 55 primary 4.60
KB-ITT KORTING hybrid series _ 1.60
VC2 to VC10 VC12 1o VC100 900 | WALTHAM 125 EHT overwind 3.00
VC200 vC205 VC207 mono 8.50
VC300 VC301 VC302 portable 8.50 PYE
CVC1 CVC2 colour 9.51 . e
CVCS CVC7 CVCB CVCY cobur  10.00 | 001 10 697 EHT overwind e
EYEED ol el k) §Igl1e;:ess%7tp"nr]izld circuit or vtlrseg
CVC30 CVC32 series calour 951 | o TP ¢
CVC40 series 21.19
GRUNDIG FERGUSON HMV MARCONI

HYBRID 717 1500 3010 colour 1257 | ULTRA THORN

5010 6010 5011 6011 6022 8000 8000a primary 450
2222 1257 | 8500 8800 primary 4.50
1510 2210 2252 5012 colour 12.57 { 8500 8800 EHT overwind 6.00

LIMITED VIDEO OFFER
J.V.C. V.H.S. system. Portable Colour Recorder.
Mains/Batt. Model HR4100. Colour Camera
GX33. Zoon lens. Batt, op. Complete Ready to go

£999
includes VAT, P&P & insurance.
*A31-410, 12" Mono Tube New. Special Price for Current
“Television” Feature; £19, P& P—£2.

Plenty of used colour panels working. S.A.E. for
list. 50p p. & p.
Trade enquiries welcome
(All prices include VAT) (T.L)

Contact your nearest depot for service by return.
Callers welcome. Please phone before calling.

Tidman Mail Order Ltd.,
236 Sandycombe Road, Richmond, Surrey.

REBUILT CATHODE RAY TUBES iN

SOUTH WALES

CARDIFF NEATH

C.R.T. SERVICES

274 Chepstow Road, Newport, Gwent.
Tel Newport 272005.
TUBES ALSO AVAILABLE FROM OUR STOCKISTS IN

NEWPORT

Approx 1 mile from Kew Bridge.

Phone: 01-948 3702

Mon-Fri 8 am to 12. 30 pm. 1.30 1o 4.30 pm. Sat 10 am to 12 pm.

Hamond Components (Midland) Ltd.,
416, Moseley Road, Birmingham B12 9AX.
Phone: 021-440 6144.

Mon-Fri 8 am to 1 pm. 2 pm to 530 pm.

CARDIFF
Dependable TV, 9 Crwys Rd.
Tel. Cardiff 44006

NEATH
Sureview, 89 Windsor Rd.
Tel. Neath 57676

CURRENT PRICE LIST
A44-271X, A47-342X/343X £30 470ERB22, 470FTB22 £40

A49-120X, A51-110X £30 A51-161 £40
AB56-120X, A56-140X £33 A56-500X, 560HB22 £43
AB63-120X, A66-120X £36 A66-500X £46

AB66-140X, A67-120X/150X £36

Add 15% VAT to all prices.

Prices are based on a type for type exchange tube
suitable for reprocessing.
TWO YEAR GUARANTEE ON ALL TUBES
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Its easy STANDARD

to complain

about T.V. TUBE

advertisements.
HIGH QUALITY COLOUR AND

Every week, millions of MONO-CHROME  REPLACEMENT
advertisements appear inthe | | TUBES AT COMPETITIVE PRICES.
press, on posters or in the
cinema.

Most of them comply with
the rules contained in the

*

Complete New Gun fitted to
every Tube.

. h * Two year Guarantee
Brltlsh Code of Advertising * Every Tube Electrically Tested.
Practice and are legal, decent, | |4 Every Tube Picture Tested.
honeSt,and trutthI' % Supplier to Major Rental Com-
But if you find one that, panies.
In your opinion, is wrong in 18", 19" £25
some way, please write to us 20",22" £27
at the address below. 257,126 £29
We'd like you to help rebudscie Sondiion. O CRT cach/cheqee with osder
us keep advertising up to Flesseadd VAT st
standard. S.STANDARD TV TUBE CO.
, 11-29, Fashion Street,
The Advertising London E1
Standards Authority. Tel. 01-247 3097

AS.A.Ltd .Brook House, Torrington Place, London WCIE 7HN.

TELEVISION TUBE
SHOP

NEW TUBES AT CUT PRICES

EUROPEAN TYPE Nos.
Price£ VAT £
15%
A28-14W................... 18.95 2.84
A31-19W/20W 19.95 2.99
A31-120W/300W...... 17.95 2.69
A31-410W/510W...... 17.95 2.69

A34-100W....coeuernnne 18.50 2.77
A38-160W.......... . 17.50 2.63
A44-120W.......... .. 27.00 4.05
AS50-120W.......... e 17,95 2.69
A59-23W............ . 19.95 2.99
A61-120W....coueennne 19.95 2.99
U.S.A./JAP. TYPE Nos.
9AGPA4 ..., d 3.27
190AB4/C4 . 23 3.45
230ADBA4.......ocevnen. L 4.28
230DB4/CT468. . 3.99
240AB4A ....... 17.95 2.69
CT507 equiv .. 18.95 284
CT512ueieesersrnnns 27.50 4.12
310DGB4/DMBA4...... 23.00 3.45
310EUBA4........oouuun... 19.95 2.99
310EYB4.......coernne. 18.75 2.81
310FDBA..........coun.. 19.95 2.99
310FXBA4......cooveuenan. 17.50 2.62
310GNB4A................ 23.50 3.52
310HCBA4.........ouee... 23.50 3.52
340AB4 ......coovrrnrnens 19.50 2.92
340AYB4 .......cooouvnene 30.00 4.50
340RB4/CB4............ 25.50 3.83
340AHBA..........couenn. 25.50 3.83

AERIAL SPLITTERS AERIAL AMPLIFIERS

Aerial amplifiers can produce
remarkable improvement on the pic-
2-UHF Televisions from one aerial. ture and sound in fringe or difficult
Price £2.70 each. areas.
10-Mouided Co-ax Plugs £1.20. B45 - for mono or colour this is
Low loss Co-ax Cable white 16p tynable over complete UHF television
per metre. band.
B11 - for stereo or standard VHF/FM
radio.

UHF BF363 TRANSISTOR g12 — for VHF television band 1 & 3.

AND UHF TRIMMER All amplifiers are complete
and ready to use.
£1.00 Plus S.AE. Battery type PP3 or 8v to 18v dc, next
to the set type fitting. Prices £6.70
each.

SIGNAL INJECTORS with {pre-set) variable AF, which emits RF harmonics into
the UHF band. Protected up to 300 volts dc. Complete with leads £6.70 each.

All prices include VAT at 15%. P&P per order 30p. S.A.E. for leaflets. Access cards.

ELECTRONIC MAILORDERLTD,

62 Bridge Street, Ramshottom,
Via Bury, Lancs. BLO 9AGT. Tel. Ramsbottom 3036.

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

CREDIT AVAILABLE — TRADE ONLY

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

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

ACCESS AND BARCLAYCARD ACCEPTED. S.A.E. FOR FREE WALL CHART

m'M (WFI'ON) THE TELECENTRE, WORCESTER ST.,
' WOLVERHAMPTON (0902) 773122

TELEVISION OCTOBER 1980

Some Rebuilt Japanese
& European Types
Available from
£14.00 + VAT £1.75

COLOUR TUBES
New and Mullard Colourex*
12VARP22.......coceeuuee 62.50 9.37

330AB22............ «..67.50 10.12
470FUB22B....... ... 97.50 14.63
A44-271X ...... .65.00 9.75
A47-342X . .69.50 10.42
A47-343X .. .69.50 10.42
A49-191X ... «..59.50 8.92
ASI-161X i, 67.00 10.05
A51-220X ..oeiirennens 64.00 9.60
A56-120X ...rieeenean 58.50 8.77
A63-120X ...rvnnane. 69.50 10.42
A66-120X .......ccconnne. 65.00 9.75
A66-140X/410X ....... 70.50 10.57
A67-120X .......ccucnes 65.00 9.75
A67-140X/200X ....... 69.50 10.42
A67-150X ...oernireinnens 75.00 11.25

*0ld Bulb Required for Colourex*

ALL TUBES TESTED BEFORE

DESPATCH & GUARANTEED

FOR 12 MONTHS. 4 YEAR

GUARANTEES AVAILABLE ON
MOST TYPES

CARRIAGE
Mono £3.00 Colour £5.00
Mainland only. Overseas Rates on
Application.

TELEVISION TUBE SHOP LTD.
52 BATTERSEA BRIDGE RD.,,
LONDON, SW11.

Tel. 228 6859/223 5088
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BOOKS & PUBLICAYIONS

Fl:ILL REPAIR data any named T.V. £5.50, with cir-
cuits, layouts, etc. £7. (AUST) 76 Church Street,

Larkhall, Lanarks ML9 1HE.

SETS & COMPONENTS

TELFURBT.V.LTD.
No.1in

|
1
l * Used colour T.V.'s
. * Competitive prices
% Technical expertise
l % Fully equipped premises.
. * Export
l Phone or Call
i 51-563 HIGH STREET,
i WHEATLEY, OXFORD.
. 086-77-3849

NOTICE TO
READERS

Whilst prices of goods shown
in classified advertisements are
correct at the time of closing
for press, readers are advised to
check with the advertiser to
check both prices and
availability of goods before
ordering from non-current
issues of the magazine.

SMALL ADS

The prepaid rate for classified advertisements is 25p per word
{minimum 12 words), box number 60p extra. Semi-display
setting £4.80 per single column centimetre {(minimum 2-5 cms),
All cheques, postal orders etc., to be made payable to Television,
and crossed “'Lloyds Bank Ltd”. Treasury notes should always be
sent registered post. Advertisements, together with remittance,
should be sent to the Classified Advertismement Manager,
Television, Room 2337, IPC Magazines Limited, King's Reach
Tower, Stamford St., London, SE1 9LS. (Telephone 01-261
5846).

WERNETH ELECTRONICS LTD

Winnington Road, Marple, Cheshire

TUBE TEST INSTRUMENT

Full function professional field or workshop test instrument. Includes automatic
reactivation & emission measurement. Supplied with CRT connecting box.
Including most colour, in-line & mono bases. Full instructions & guarantee
ONLY £48.85 inc £1 p&p. CWO.
For full details — SAE please.

WERNETH ELECTRONICS LIMITED
Freepost PO Box 9, Marple, Stockport, Cheshire SK6 6YE.
Export & Wholesale Terms Upon Request

TV PANELS
& MODULES

Designed and manufactured by
LEDCo. Used by the leading TV
rental and maintenance companies.

PHILIPS G8 SERIES
A F.C. Module £6.60
Vision Gain Module £8.28

PHILIPS 570 -
PYE 713-715-735 etc.

I.F. Filter/Gain Module £11.45
Detector Module £10.30
PYE HYBRID

. RECEIVER
Solid State CDS Panel

Ready Built £21.00
In kit form £16.95

Audio Module (LP1162 equiv) £6.60

All prices include VAT and 1st
class postage. 'Quantity dis-
counts and credit terms avail-
able. Ask for details.

London

21-23 Clifford Rd., London SE26 6JJ
Tel. 01-656 7014

LOOK BARGAIN T.V. TUNERS, PANELS AND TRANSISTORS.
ALL NEW, BOXED UNITS. 4

MULLARD 4 BUTTON UHF TUNER UNIT (FITS MOST PHILIPS MONO T.V.s, AND G6 COLOUR)
THORN 1400, 16500 4 BUTTON MECHANICAL UNIT

DECCA BRADFORD TUNER UNIT (6 KNOB, 4 STATION)

ELC 1043/05 VARICAP UNITS

GEC HYBRID COLOUR (2040) IF PANEL .

THORN 3i 500 IF PANEL

THORN 3500 COMPLETE TUNER VARICAP PANEL IN PLASTIC HOUSING

THORN 3600 6 BUTTON TUNER SELECTOR UNIT WITH LEADS & NEW BUTTONS

LINE O/P TRANSISTORS ETC. AND G.P. TRANSISTORS
1. R20088

ve EERCHERE

AU113 80p 1.80p BR100 DIACS
BU105/04 1.40p R20108 1.60p TAAS50 EQ
8U108 1.80p 2N3055 44p SL901 4.20p
BU128 1.75p RCA18572 75 SL917 8.60p
BU205 1.60p RCA16673 P pr. BT106 1.10p
BU20B 1.60p BD131 30p 2N4444 1.10p
BU20BA 1.88p BD132 30p 1200V/1 AMP DIODE 10p
BU208/02 1.78p 8D18B3 76p
BUS500 1.68p BC10B 10p
SPECIAL SNIP - RCATIP ’ TIP41A (2N54986) 35p
EQUIVALENT 7 AMP TRANSISTOR _ TIP42A (2N6107) 38p
ADD VATAT 15%, + 50p P&P.
OMEGA ELECTRONICS,
7 The Pari , Peel C Gosport, Hants. [Reg. Office only)
RE-BUILT COLOUR TUBES TV PATTERN
19” £29.50, 20" £29.50, 22", 25", GENERATORS

26" £30. One year guarantee. Colour UHF output, plugs straight into aerial socket,

LEDCo..:.cm..

TVs from £56 wk 5 patterns, battery powered, size
. 33"x3"x 14",
MATRIX TV LTD,, £17.45 including VAT
112 Essex Road, London N1.  Tel: 01-226 1111 Please add 30p towards P&P.
NEW % COLOUR *
COLOUR BARS, GREY SCALE,

CROSSHATCH, PEAK WHITE, PLUS
SOUND, RING FOR PRICE AND
AVAILABILITY,

TRENT TUBES

31 Radcliffe Road,

Waest Bridgeford, C.L.JERVIS
Nottingham 15 Mercer Grove,
0602 813329 Wolverhampton WV11 3AN.

. Tel. (0902) 736608.
THE tube rebuilding experts backed by over

20 YEARS experience offer at our Cash & Ca
trade counter ALL sizes of standard colour

tubes AT only

£25.00 ea

EXCHANGE & VAT

2 YRS guarantee optional 4 YRS
Delivery Service Available

VALVE LIST

ALL VALVES FULLY TESTED

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

DY86/87 1Sp  PC900 8p  PCL83/305 209

- BN, o f MR OB

|NL|NES certainly just phone for quote.. ECL8S0 14 % PY32/33 ﬁ:
ALL SIZES OF MONOS AVAILABLE Era0 T S T
EF183 19  PCF80 9 UL 15p

All tubes are fitted with high definition guns & high glw {.l %Fg’ & 6F23 :59
temperature pumped (385°C). EY86/87 |z PCLS? 1S9 30FS |’~'

All tubes electronically picture tested immediately PC86 1Sp  PCL83 1sp  30FL1 209
beioreldespatoly Fes Ao wANY Hiore AVRILaSLE ¢

NOW YOU HAVE SEEN THE REST S. W. ELECTRONICS

GET THE 8£ST FROM TRENT TUBES 114 Burniey Road, Rawtesstall, Rossendale, Lascs.
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TV WHOLESALE SUPPLIES LTD
THE SPECIALISTS FOR
Good quality colour and Mono TVs. Fresh stocks in every week. Why not call and see our
selection of PX, re-possession and ex rental TVs.
* COMPETITIVE PRICES
% FULL TEST FACILITIES.
% DELIVERY ARRANGED IF NECESSARY.
% SPARES FOR MOST MAKES OF MODERN RECEIVERS.
% PLUS REGUNN TUBES AT COMPETITIVE PRICES.
% ALSO EXPORT OUR SPECIALITY.
TV WHOLESALE SUPPLIES LTD.
35 SHIPSTON ROAD, STRATFORD-UPON-AVON,
WARWICKS.
TELEPHONE (0789) 4424,
Open 9.30 till 6.30 6 days a week.
On the main A34 Oxford road.
QUALITY LLOYD
REBUILT ELECTRONICS
63 North Parade, Grantham,
TU B E s Lincoinshire
HIGH TEMPERATURE PUMPING PL802/T Top Quality Solid State Valve e
£2.50 h.
SUEIL A e Clasns Solid Setg(t:e C.D.A. Panel for ‘Pye’ 203/205
90° upto 19” £31 series @ £19 each.
90° 20" — 22" £33 IE; sGoain n;odule for ‘Pye’ 713/731-series @
90° 25" - 26" £36 Re.plac:?:eﬁt ‘Rank/Bush/Murphy’  Power
110° and PIL £38 Supply Panel (A823) £17.50.
MONO (includitngzthin necks) from QU‘:\AIJTGI‘T';/ ;:;'é'g‘:,’:.rs
All prices + VAT
Delivery UK Mainland £6. VAI_VE BARGA' NS
4 year Optional Guarantee ANY 1-20p, 5-80p, 10—£1.25, 50—£5.50
Send or phone for full list and terms. FCC82, ECH84, EH90, PFL200, EF80, EF183,
WELTECH PICTURE TUBES EF184, PCF80, PCF802, PCL82, PCL84,
Unit 3-10 Wembley Commercial Centre, PCL85/805, PY81, PY800, PY88, PL36, PL504,
East Lane, Wembley, Middx. 6F28, 30PL14,
0159081810 COLOUR VALVES 65p EACH
PY500/A, PL508, PL509, PL519.
(I)-No Ts\l I DNXGS ngjl\.{; Postage & Packing 30p, no VAT
| can supply specialised receivers and -amplifiers. VELCO ELECTRONICS

Send for details to:— .
end sae for detalls to 9 Mandeville Terrace, Hawkshaw, Via Bury, Lancs.

4. cocks, |
. DECCA 18" CS1830 CTVs with Varicap Tuning
Telephone 058083-317. 100 sets available at £86.25 each. (Price includes

VAT.) Quantity discounts and delivery by
REPOSSESSION of C.T.V. all makes available also | arrangment. All sets tested and working. J. M.
S/S Mono very competitive prices for quantity, export | Pearson Trade TVs, 123 Sandy Lane, Middlestown,
a speciality. Sinclair & Chamberlain Ltd.,, 021-356 | Wakefield. Phone 0924 260615. Overseas Orders
7171. Ext. 2. " | Welcome.

COLOUR TUBES

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

Here is what you pay. VAT
17-18-19 inch...cenennns £29 4.35
20 inch £30 4.50
22 inch... £31 4.65
25 inch £34 5.10
26 inch £35 5.25

Guarantee 2 years.

Exchange basis.
CALLERS ONLY

TELESTAR TUBES

575¢ Moseley Road, Birmingham B12 9BS.
Tel: 021-440 5712.

DX-TV THE SPECIALISTS. SOUTH WEST
AERIAL SYSTEMS 10, Old Boundary Road,
Shaftesbury, Dorset.

TELETRONIC
(NORTH EAST) LIMITED.

*SEE-VU’' Works, Strangford Road,
Seaham, Co. Durham.
Tel. (0783) 812142

Competitive — Reliable REBUILT COLOUR TUBES.
Hot pumped and Rebanded. Two year guarantee —
Four year available.

ENQUIRIES WELCOME. Ask for our list of sixty types
JAPANESE "IN LINES' and 20AX.

The North-East's largest rebuilder.
Established 1957

Mono tubes also available.

COLOUR PANEL
EXCHANGE SERVICE

BRC 3000/3500 8000/8500 PHILIPS G8
GEC 2110 DECCA BRADFORD.

Free delivery in London area. Three month
guarantee on all exchange panels.

Also Ex Equipment Panels for sale, all guaranteed in
good working order. Example BRC 3500 Power,
and Line scan £17 each. Frame, I.F. Video Decoder
£12 each. Decca Bradford Decoder £16. I.F. Frame
Power £11 each.

Catalogues available, send SA.E.

KAY JAY TV SERVICE,

34, Clawson Avenue,
Northolt, Middlesex.
Phone 864-0350.

LOOK!

THORN 3000/3500 & 9000 TRIPLERS
High Quality Silicon Replacement Units
T3600 only £3.95 inc. P.P. Add 69p V.A.T.
T9000 only £4.95 inc. P.P. Add 74p V.A.T.
Quotes for 50+, 1 Year Guarantee

WING ELECTRONICS

12, The Croft, Rayners Lane, Pinner, Middx.

Bellanaleck Quay, Near Enniskillen,

IRISH NOTICE TO READERS

w D EALERS When replying to Classified Advertisements pleasé

ensure:
Call now for a full range of colour and mono TVs. (A) That you have clearly stated your requirements.
All sets sold working. Delivery can be arranged to (B) That you have enclosed the right remittance.
any part of Ireland. Call write of phone: (C) That your name and address is written in block

capitals, and

TE LESCREEN (D) That your letter is correctly addressed to the

advertiser.

Co Fermanagh, N. Ireland This will assist advertisers in processing and
Tel: Florencecourt 388. despatching orders with the minimum of delay.
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SUFFOLK TUBES
LIMITED

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

SUPPLIERS OF MONO AND COLOUR TUBES TO MAJOR RENTAL
COMPANIES.

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

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

MAINS DROPPER RESISTORS

POWER SECTIONS
Type 11 12 Watts 40pea

4R7, TRS, 10R, 12R, 15R, 18R, 22R, 27R, 33R, 39R, 47R, 56R,
68R, 75R, 82R, 100R, 120R, 150R, 180R, 220R.

Type 12 18 Watts ~ 2K$ 2K 85 46p ca

COMPLETE UNITS
Philips G8 2R2 + 68R
Philips 210 118 + 148 + link

i
~
b b

Thorn 1500 350 + 20 + 148 + 1500 + 317 86p
Thorn 3000/3500 6 + 1 + 100 2p
Thorn 8000 56 + 1K + 47 + 12 86p
Thorn 50 + 40 + IKS 92p
GEC201810+ 15+ 19 + 70 + 188 88p
RRI A640/TV 161250 + 14 + 156 6:5
PL802T Solid State Valve £2.
VAT inclusive. Add 15p P&P for orders below £1.00
ACORD ELECTRONICS LTD.,

45 Stoke Road, Guildford. GU1 4HT

NEW G6 SPARES. Pye Hybrid, Bush A823, 161
Panels. Scan coils (AT1022 05) £6.50, used £4.50

valves, components. S.a.e. Sole, 37 Stanley Street,
Ormskirk, Lancs L39 2DH.

Southern Valve Co., DX-TV AERIALS AND EQUIPMENT. At

T v SPARES, PANELS Znd Floor, 8 Potters Road, New Sanet, Herts. Discount Prices. Send 40p in stamps for Catalogue.

= W = AND MANUALS taives stocked. NO SALLERB, SAE Lo Comn wieb ooy | | Aerial Contractors (Southern), 28, Caulfidld Road,
PHILIPS - GRUNDIG Seme Day Postal Despatch. {Lunch 12.30-2p.m.) Shoeburyness, Essex.

TELEVIEW  01-994 5537 °°m§:.:v;;3,=g§m:*;:;fg§§.;wr.°,;,,f,;-h o
H ecordin achine).
194, Acton Lane, London W.4. e T

Valves, Tubes, Aerials etc by LEADING-MAKERS. Send SAE v 3
Lists or Phone for current prizn. Counter or MAIL ORDER. NO TURN YOUR SURPLUS capacitors, transistors,

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

30,000 SERVICE SHEETS IN STOCK COLOUR MANUALS ALSO AVAILABLE
TV Monos, Radios, Tuners £1. Tape Recorders, Record Players, Transistors and Stereograms + SAE. from £1.25
each except Colour TV Circuits £2. Car Radios from £1.25. All Radiograms from £1.25.

State if Circuit will do, if sheets are not in stock. All TV Sheets are full length 24 x 12, not in Bits & Pieces. All other Data full lengths.
Free Fault Finding Chart or TV Catalogue with order. Crossed PO’s Returned if Sheets Not in Stock.

C. CARANNA, 71 BEAUFORT PARK, LONDON NW11 6BX. 01-458 4882,  MAILORDER

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

SERVICE SHEETS, Radio, TV, etc., 10,000 models.
Catalogue 24p plus SAE with orders-enquiries.
Telray, 154 Brook Street, Preston, PR 1 7THP.

SERVICE SHEETS. SERVICE MANUALS
PRACTICAL AND TECHNICAL BOOKS

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

SERVICE SHEETS £1.00 PLUS SAEE. SERVICE MANUALS ON REQUEST.

BOOKS

PRICES INCLUDE POSTAGE U.K. ONLY

TVT *79 TRANSISTOR EQUIVALENT & DATA BOOK. (A TO Z). 272 Pages ...........£3.35
TVT 79 TRANSISTOR EQUIVALENT & DATA BOOK. (2N. 2S. ETC.). 392 Pages ... £4.45
NEWNES COLOUR TELEVISION SERVICING MANUAL byG.J.King. Vol.1I ........... £8.50

NEWNES COLOUR TELEVISION SERVICING MANUAL byG.J.King. Vol.2 .
NEWNES COLOUR TELEVISION SERVICING MANUAL byG.J.King. Vol.3 .
COLOUR TELEVISION SERVICING by G.J. X ing.2nd Edition... o000
COLOUR TELEVISION THEORY by G. H. HUISOR...c..veeveeseervoerreeerrooo,
LONG DISTANCE TV RECEPTION FOR THE ENTHUSIAST by R. Bunney
COLOUR TV WITH REFERENCE TO THE PAL SYSTEM by G.N. Patchetr ....
TELEVISION SERVICING HANDBOOK by G.J. Ki ing. 3rd Edition...........
BEGINNERS’ GUIDE TO TELEVISION by G.J. K ing.5th Edition..............

BEGINNERS’ GUIDE TO COLOUR TELEVISION by G.J. King. 2nd Edition ... ... £3.45
CATHODE-RAY OSCILLOSCOPE AND ITS USES byG.N.Patchen.......................... £4.40
TELETEXT AND VIEWDATA by S.A.Money £6.00
TOWERS’ INTERNATIONAL TRANSISTOR SELECTOR. 2nd Update...................... £10.35

COLOUR TV MANUALS

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

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

CIRCUIT DIAGRAM MANUALS

We supply circuit diagrams for televisions in Giant Binders,
covering most British ‘Single’ and ‘Dual Standard’ models,
consisting of 2 volumes on colour and 1 on black & white. Price
£14-50 each post free or all 3 for £40-50 post free.

WE STOCK NEW AND SECONDHAND EDITIONS OF “RADIO AND TELEVISION SERVICING” BOOKS.
FROM 1971-72 EDITION UP TO DATE. PRICES ON REQUEST.

BACK ISSUES OF FOLLOWING MAGAZINES AVAILABLE. CURRENT PRICE PLUS 25p POSTAGE PER COPY.
P. WIRELESS, P. ELECTRONICS, E. ELECTRONICS, TELEVISION, ELECTRONICS TODAY, ELEKTOR

BELL'S TELEVISION SERVICES
190, KINGS ROAD, HARROGATE, N. YORKSHIRE. TEL. HARROGATE (STD 0423) 55885
OPEN TO CALLERS DAILY 9.00 a.m. TO 5.00 p.m. (HALF DAY WEDNESDAY) PLEASE INCLUDE AN S.A.E. WITH ENQUIRIES

692
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G T THE TECHNICAL INFORMATION SERVICE
n B « 76 CHURCH STREET, LARKHALL, LANARKS ML9 1HE.

Over 200 different colour T.V. service manuals in stock. PHONE:—
1000's of other manuals in stock for immediate delivery. 0698 883334
Any single service sheet £1 + large SAE. FREE £4 WORTH OF VOUCHERS

S.AE. for free newsletter + bargain offer, e.g. Ser-  send very large s.a.e. and £2 for our
vice sheets from under 40p, etc. + quotations forany 2 GIANT SERVICE SHEETS &
service sheets/manuals etc. + free price lists. MANUALS CATALOGUES

MISCELLANEOUS

BURGLAR ALARM EQUIPMENT. Latest
Discount catalogue out now. Phone C.W.A.S. Alarm.
0274 682674.

RIGONDA AGENTS. For all spares and repairs.
Fast despatch trade service available. 01-476 1928.
Star Radio, 272 Barking Road, London, E13.

NEW 1980 BRITISH COL. TV REPAIR MANUAL £5.50 post paid.

4 Colour T.V. Repair Manuals — 2 British, 2 Foreign for £19

All 6 McCourt British T.V. Repair Manuals Colour & Mono £29 VIDEORECORDER SERVICE and Technical con-

British CTVs ~ Circuits & Layouts - updated in 3 huge binders £37-.50

Open Weekdays 4—6 pm. Saturdays from 10 am. sultancy. B & B Electronics, Newark 76895. Call

Steve Beeching.

SITUATIONS VACANT

TELEVISION
ENGINEERS

Our involvement in television engineering development
for both civil and military applications has established us
as leaders in some particularly challenging and unusual
areas of work.

Low light television systems, for instance, are increasingly
proving their usefulness in important areas of missile
guidance, surveillance, security, education, medicine,
transport control and industry.

We currently have a variety of stimulating projects under
way at our laboratories here in Basildon and need men and
women with experience or interest in design, development
or systems engineering of colour or monochrome TV.

Attractive salaries are offered together with comprehen-
sive benefits which include pension and sickness plans.

To find out more please telephone Basildon 22822 -
Mr. R. C. March on ext. 49 or Terry Duffy on ext. 318 -
or write for an application form to Personnel Depart-
ment, Marconi Avionics Limited, Christopher Martin
Road, Basildon, Essex.

MARCONI
AVIONICS

A GEC-Marconi Electronics Company
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Now is your chance

to become

a Closed Circuit
Television Studi

Engineer.

Bytakinga
twenty-fourweek
full-time course
underTOPS, the TrainingOpportunities

Scheme. Itstarts 26th January 1981 at North-

umberland County Technical College,
Ashington.

What do you learn? The course is intend-

ed tomeetthe needsoftechnicianswho
would like to follow a career in industrial and
educational closed-circuit television studios
oraudio-visual aid centres.

The syllabus includes: television tech-
niques and engineering, presentation skills,
programme control, reprography, graphics,
studio layout and settings, and film animation
and photography.

. On completion of the course, youwill sita
Cityand Guildsexamination, or itsequivalent.
Would it suityou? You should be aged
19 orover, and hold a City and Guilds 272 or
222 radio, televisionand electronic

certificate.

Or you may have
anelectronic
background in the Services, industry
oraviation.

You must have been away from
full-timeeducation fora
total of two years and not
have beenonaTOPS
course inthe lastthree
years.

Youshould be looking
for a job, or be prepared to leave your
presentonetotake uptraining.

TOPSallowances. Tuition is
free and you'll receive a TOPS weekly
allowance.

Travellingand/orlodgingallowances
may also be paid in approved circumstances.
TOPS coursesare opentomenand women.
Getthe facts. Just send thiscouponto
Pam Parker, Man power Services Commission,
Training Services Division, District Office,
62-68 Grey Street,
Newcastle uponTyne NE1 6AF

‘_Name jl
} Address |
| |
| Telephone CBEBEE ;

l My local Jobcentre is

l TELWV
I OI S Manpower
TRAINING OPPORTUNITIES SCHEME  Services Commission m

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Television for

insertions. | enclose Cheque/P.0. for £

{Cheques and Postal Orders should be crossed Lloyds Bank Ltd and made payable to Television)

Send to: Classified Advertisement Manager,
TELEVISION

MG, Classi Advertisement Dept., Rm. 2337,
King’'s Reach Tower, Stamford § 5
E19LS. Telephone 01-261 5848.

ate
25p per word, minimum 12 words, Box No. 80p extra.

in England. Regi

d No. 53626. Regi

d Office: King's Reach Tower, Stamford Street, London SE 1 9LS.
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TV & COMPUTER

RADIO, Television and Tape Recorder Service

Sheets wanted. Full details. Write Box No 155. s Y s T E M s MODERN TUBE REBUILDING PLANTS. Process
» - - all TV tubes, can be seen in operation. Best price. 021-
NEW VALVES and CRT’s required, PCL80S, 523-8281

PL504, PL509, PYS00A etc. Cash waiting. Bearman, S E R V I C I N G i

6/8 Potters Road, New Barnet, Herts. Tel: MONOCHROME PORTABLE 1977 circuit board
01-449 1934/5. nearly completed and unused tube. £45. 0494 716075.
WANTED. Heathkit HFWI, Knightkit KG687 align- 18 MONTHS full-time Modular - ,

ment generators. 7, Firtree Road, Hastings (Tel. 0424- Diploma course to include a high TELETEXT DECODER plugs into aerial socket of

any TV. Ultrasonic remote control £199. Write: J.
Hickman, 181 Teignmouth Road, St. Marychurch,
Torquay, Devon.

427374) Sussex.
EDUCATIONAL

BETTER JOB!
BETTER PAY!

GET QUALIFIED WITH ICS IN:

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

NEW: Self-build radio courses with free
kits

Train in your own home, in your own
time with ICS, the world’'s most experi-
enced home study college.

RETURN THIS COUPON TODAY

percentage of practical work.

@ ELECTRONIC PRINCIPLES
ENTHUSIAST having clearout, colour panels £1,
@ MONO TV & CCTV valves 10p. Many other bargains in new and used
. components. Send S.A.E. for lists. K. Bailey, 40
® COLOURTV & VCR Seymour Close, Selly Park, Birmingham 29.

©® DIGITAL & MICROELECTRONICS ‘| SET OF PANELS for Thorn 3000 19" C.T.V. £35.

Mr. D. Clark, Hillside, Butchers Hill, Shorne, Nr.
® COMPUTERS & Gravesend, Keat, u

MICROPROCESSORS
) COSSOR DUAL BEAM OSCILLOSCOPE. Avo 8

Each of the above Modules are 12 weeks meter. Bush A823, GEC hybrid panels. Colour
in duration. Individual Modules can be televisions complete from £20. Dave’s, Newtown
arranged for applicants with suitable (0686) 28989 - 27869.
e roun TELETEXT DECODER TELEVISION d

i Tl T D E esign
I/lllcl)tc;z?e.ffe(:sor(nl‘:)ﬁte&r N(‘.)ovdemsee ::s‘r:ogfloo i £100, ZX80 Computer, three month old plus VDU
£90. Crawley, Sussex 884606.

Next session starts January 5th.

{Also available 24 year course in Marine

Electronics & Radar.) PLEASE MENTION

Prospectus from:

FOR FREE BROCHURE! TELEVISION
I BN BN BN Em W . LONDON ELECTRONICS
int. Correspondence Schools
Iﬂs’ Z284 Intertext House, Stewarts Rd. C 0 LLE G E
London SW8 4JJ. Tel: 01-622 9911 WHEN REPLYING
NBIME ..oeorerenrrervsrrersrrsseseararrarssmnssnssssssasesasns I Dept: TT10, 20 Penywern Road,
AGAIESS eoeeoeeoeoeeboeeseosbseoeeseos e oo sesssessess e London SWS5 9SU. Tel: 01-373 8721.

TO ADVERTISEMENTS

GRACE US WITH YOUR AUGUST PRESENCE
With Discount TV's With Express Spares Service

Ex-Equipment Valves Ex-Equipment Spares

Tested Untested * Always available.
ECC82 10 * Miscellaneous Scan Coils £1.60 + V.A.T.

+ £1 p&p.
Preo :‘ * Tunaers for colour and mono, £4.00 +

12 V.AT. + £1.00 p&p.
PCL84 18 * Mono tubes and spares from £2.00 +
- PCL85/805 16 VAT
, PCL86
Thousands of untested S/S Colour TV's for PFL200
disposal from £10. PLsog
. PLSO
All with tested tubes and guaranteed com- PL509

PL519
plete. PY500
PY8

Buy with complete confidence from ENBO0 S0
Britain's most reliable source. 30FL1/2

PLBO2 £1.
Hundreds of working polished TV's
demonstrated before purchase.

Visit our heated 10,000 square foot Please add 10p per vaive p. & p.
warehouse and choose your sets in com- for orders under £2.00.

fort. O000000000000000
Hundreds of B/AW available. Ex-Equipment Colour Tubes
Re-Gunned Colour Tubes

e e e
* New TV Stands. 22” (A56-120x) £16.00 22" (A56-120x) £32.00
Fully adjustable. ; 25" (A63-120x) £10.00 26" (A66-120x) £34.00
£5.00 + VAT 26 (A66-120x} £18.00 26" (A67-120x) £36.00

+£1.50p. & p. * Most other sizes in stock.

Tube prices + V.A.T. * For express mail order please add £4.00
p. & p. + £10.00 tube surcharge which

All prices are plus V.A.T. at 15%. = Dgteoltc 00k ek ol ks e e unscratch;

Then add postage indicated. * For Express Mail Order, please add £4.00 0O00000000000000

per C.R.T. p&p.

* Plessey TV sound IF Amp and dis-
criminator 1.C. SL432A with Data & Cir-
cuit 76p + VAT.

Rank, Bush, Murphy A823 Panels.
Tested.

|F panel £6.00.

Power panel £5.00.
Scan panel £8.00.
Decoder 1 chip £12.00.
EHT Tower £15.00.

Other spares quoted for most makes.
)

Bax5838838ax8

N
(-

WMTV LTD- 92 HIGH STREET, KINGS HEATH, BIRMINGHAM B14 7JZ TEL: 021-444 6464/2575
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DISPLAY
ELECTRONICS

REGUNNED

COLOUR TUBES

2 YEAR GUARANTEE
Upto 19"....crrreereneenne £29.50
20" s ..£31.50
220 ettt £33.50
25" et ....£36.50
28" ..t £37.50

The above prices are for standard
38mm Delta Gun Types. Prices on
application for P.l.L. Tubes etc. Some
types available without pre-supply of
glass at extra cost.

Carriage/Packing £5 up to 75 miles
from works. £6.50 over. Please add
16% VAT

REGUNNED
MONO TUBES
2 YEAR GUARANTEE
20" £11.00
24" £13.00

Carriage/Packing £4.00 up to 75
miles from works. £5.00 over. Please
add 15% VAT.

BUDGET CORNER

Buy any 5 mixed types Cash 'n
Collect — Take 20% discount.

OR
Buy any 5 Mono mixed sizes Cash ‘n

Collect at £8.50 (20”) and £10 (24”).
A PLEASE ADD 15% VAT,

CALLERS WELCOME

Late night Thursdays until
Saturdays until midday.

N.B. Customers intending to collect
orders are requested to telephone in
advance:— even popular types may
be out of stock for short periods.

V.D.U/RADAR TUBES

We have supplied British and Foreign
Airlines with rebuilt V.D.U. Tubes for
several years and also have Radar
Display Tubes operating on British
Airfields.

Home and export enquiries for Radar
Display Tubes manufactured from
new (with phosphors to specifi catnon)
are. invited.

WHOLESALE STOCKISTS

we are
soddngvmolmhsmddmwhohmmhdmmmholdm
of tubes and who will give our customers the same service that
they have come 1o rely upon at the factory.

WATERLOO ROAD,
UXBRIDGE,
MIDDLESEX

Telephone: Uxbridge 66800

8pm

DECCA
COLOUR SPARES

Hundreds of correct spares listed
in our catalogue.
Send stamp for free copy.

DECCA Tuner control units

4 button £9.00
6 button £10.20
5 button mech. £11.50
(new for old)

Thorn 1590/91 speaker £6.60
1043-05 tuner unit £13.00

LINE OUTPUT TRANSFORMERS

Decca 10 and 30 £12.40
Decca 80 and 100 £11.70
Decca mono £13.80
Philips G8 £14.80
Electrolytics, droppers, triplers etc.

stocked.
New and used panels
usually available.

Prices include VAT.
Postage and Pkg 40p per order but
transformars and panels £1.

BOTTOMLEY'S TELEVISION
11 Leeds Road,
Hipperholme,

Halifax.

Tel. (0422) 202979
Callers, phone first to check
availability.

BIRMINGHAM AND DISTRICT
DEALERS/ENGINEERS

HIGH VACUUM
QUALITY
REBUILT TELEVISION
PICTURE TUBES

COMPETITIVE PRICES

CONTRACTTERMS
AVAILABLE
2 YEAR GUARANTEE
EG. _
177182 19”7 £29.50 + VAT £4.43
20” £32.50 + VAT £4.86
22" £34.00 + VAT £5.10

257 £37.00 + VAT £5.55
26” £40.00 + VAT £6.00

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

Built up to a standard

not down to a price.

TUBESURELTD.
Unit 111, Middlemore Industrial Estate,
Middlemore Road, Smethwick,
West Midlands. Telephone: 021-5587777.

696

Now at Bridgwater!

WELLVIEW

SERVES THE WEST

Exchange Colour
= rhe +VAT 15%¢otal .

Ad4/270X-271X £4-05

£3
A47/342X-343X 221 00  £4.05  £31.08
A49/120X 7.00  £4.0S  £31.05
AS1/110X £27 00  £4.05  £31.08
A55/14X £32.00 £4.80 £3680
A56/120X £32.00 £4.80  £36-80
A63/120X £36.00  £5.40 £41.40
A66/120X £36-00 £5.40  £41.40
A67/120X £36-00  £5.40  £41.40
A67/200X £36.00  £5.40  £41.40

New Mono

. ounr prke +VAT 15% total
A31-120-300 £13. £2.28 £17.25
A50-120 £14. 74 £-21 £16.95
A61-120 £15.96  £2.39 £18.35

18 month full guarantee (Established ten
years),

Send cash or cheque together with
old tube with your order.
Carriage=£4-50 including VAT

ALSO YOUR VALVE SUPPLIER
NEW AND BOXED

(inclusive of VAT)

DYS>-74p  ECCS2-64p  EF183-78
EF184=6 PCC89—728
PCL82=7 P PCL84=92p pcuos=97

P
PL519=£2.92 PY88=70p
PY500A=£1.52

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

Colour Sets.
600 ex-rental TVs
Good sets good prices
Call and see

All mail order and
equiries to
Head Office and

Factory

WELLVIEW TUBES
LTD

Unit No1, Monmouth St,
Bridgwater, Somerset.
Tel. 0278 425690-722816
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Gop L. % e o | CONDENSER SALE PRICE] (i i,
4 pots & 6 Pus utton Unit >
guEhCTXr}:eFL/J%i:IZ EI; /%H' forp V/Cap. IMal?'f" _l(_m -off s‘gtgg 2.7; 63V 220/10V 4/7;)?/ {IOV /_E;‘i;ap F.M. Tunetro 108MHz £2001
: & Mains Filter 4.7/63V 220/16V 1/250 ;
1 SN29862N. 2 CBF16848N
I SN1686ING £500 [Tiples T35 10T ;gﬁ iggv g;g/gééiy ;% ‘;‘6);’ 6 position 12.5KV/Resistor Unit for
THORN £2.5
PRE/AMP PANEL Triplers TS2511TBQ 160/25V  680/25V 47/160V Thorn Mains Lead & ON/OFF switch75&
4 Pots Transistor etc. PYE £1.50 1/63V 33/100V 8/300V Control Panel with Slider Pots p
PVLUGS & Sockets £1.00 | LPI174/NC ITT £3.00 | 100/100V 33/63V 47/250V GEg IF Panel (204C)ﬁ — £1.50
K GRUNDIG 3000/3010 . GEC Mains Dropper fits model no.
12.(1):. Pf:"g/}, rage ﬁ gg SIEMENS TVK$?2 22/160V  33/35V 01/100v | Sxooin pper i 13
wa stage £1. Triplers £3.00 | 100/16V  100/63V 005/1.500V | C2110H Cladh - - —C2601H
g(;);la/elr]ger;ct: SPca(;}fsl for GEC (TS25-11TBW) Tripler £3.75 330/25V  22/160V .01/600V C%;?g P i 30p
2-Resistoprs ET.C.New £1.50 | fits Autovox, SABA, Bang 3.3/250V  100/40V BD353/B 35p
Olufsen, Grundig, Tandberg.{ 330/10V  47/40V
NSF UHF VHF new AEG 5p each 47/63V 5p cach BD124 £1.50
V/cap £3.50 Triplers BU105/04 £1.00
NSF_UHF 1043/05 GEC C2110after 27/1/77 £3.50 [ 4700/40v ~ 30p 33/350V p| BU204 a0p.
Removed from new 5 Diodes LT.T. Earth Input 1000/50V  10p  2000+2000/35V 80p| AUTI3 £1.00 |
panels £3.75 R KV Trler ) g0 [220/63V  8p  01/1000V BU205 £1.00 [
i A
TV PANELS New (Silicon Diodes) 1500/40V 8p .047/1000V BUI108 £1.00 :
ELC 2000 and IF and 0210(2) GEC Tripler £2.00 470/63V 8p .4/74 10<\)10V BU208 sog ;
TVM25 . 106/350v  20p .1/800 BU500 £1.0 :
Clirern prmeh 1y THORN 3500 4 1/400V BU126 £oo |/
UHF/VHF chassis 5.5 THORN 8500 Focus Unit 100/450v  40p .1/ /1.500V oo |/
me/s frontend  £15.00 | DECCA Focus Unit 220/450V 40p .0047/1.50 R2008B A |
& (Large or small) _ £1.00 each [ 470/40V 8p 2N2/1,500V R2010B £1.00 .
g;ggg gg :gg 4 Push Buttor}l{ 8?{‘5 £3.50 8/350V 6p INB8/1,500V 8p \puzos/oz £1.00
14001500 THORN - 10p .1/2000V 15p | BU208A £1,60
4.INF5KV 10p : 10/500V p p .
6200PF/2000V 10p E:;flaﬁpf'&c' TV small 133/500v  10p  2500+2500 63V 50p YIYE0 20
}ggggé?lfo\lf(v :gg NE-2B6H-2 3p |33/450v  10p B?A Print 5p [ Bryso. = 209
TCES27 20p |4700/25V  25p V/Holders N
i%??ﬂ%ﬂ 135 TV 20 50p |4700/30V  25p PYEG697 BB 105 UHF-—~BA182
270P/F/8KV lgp TV 18 EHT 40p |22/350V 6p (Long) 15p BB 103 VHF  Varicap diodes Sp each
1800/4K P E—
100 Mi eZ Diodes £L.00 ?TYVF;O2 %;2)'( v R““f‘zes’psé‘:l‘ﬁ ITT PT266 3W12 THORN UHF TUNER UNIT & PANEL FOR
100 mi))((ed 20mm Fuses £2’00 BYF3123 18KV (Thermistor Degause- 9000 SERIES £8.00
388 mixeg cor}dtensers ﬁgg ;N;rezjgds 221) }%)/M/ o~ 15 ALSO THORN 9000 FRAME PANEL £9.00
T Sers oS ] P L9 2 (S S P_[cvcy ITT Control .
30 Pre-Set; £0.50 X h
100 W/W Resistors  £1.50 v 1350 fop PHILIPS SNIPS CUT _{ Pancl 2300 g;ngorll,té:cli,l;inelsm::r
e T 150 | BT106 5/ Type {op |_MOST THINGS £k CVC20 ITT 6 Push | Pots Mains Filter £2.50
10 Different Types BT 106 9 p—1ELC 1043 AEG sa00 | Button unit & Input 3.5mm Jack Socket gp
Mixed Electrolytics 150 £2,00 | BT 116 ggp IEVSCII 25p | Panel £5.00 | 2200/40V 10p
Mixed Bulbs (15) 45p BIMLY P XTALS T/V PT3 4p | Hitachi 1 2” tubes new
' BINLO% 70p | 4.433.610KH op f———————— A31300W T
gvrgs Pg“e.lt m‘;h;g;(s BT 146/750Y MULLARD BYX 38/600R §0§ Thermistor 2004200+ | A3H300W" 21260,
A S00K . £1.00 LRISTOR 250 | BT138 Triacs 10a/600V__65p | 75+25 4 Fuse Holder & {'5.5 MHz Filters  15p
100K, 423 500K £1.00 Thyristors 8A/800V : i i
RCA40 ristors 50 2BY133 & Resistor§ | 6 MHz Filters 25p
Tnplers THORN 3000-3500 2N6}99A 30p 3055/ [5A 50p | ITT Pancl £1.50
2L DG };‘g(;gg”s TA/400V o A Tiraiaa2 air 40p P ~ 1 Red & greentEDs—
: P % /25 10 i
FRONT END FOR Y827 Diodes 30p Tistors p | 4700 p | mixed 14 for.. -.£1.00
MUSIC CENTER R PYE Thyristors 85p s — g
VHEMW/LW.  Sie 137x34 | Bridge Rec 12p | 2N4444°0T112BTlI6 Philips TV 1F Modules | 553 speaker
4 Push Button. Unit 7 Transistors. | B3¢ 500 12p SP8385 Thorn 25p | 38Mc/s first & second{ 8OR or 50R 50p
V/Condenser. 10 Coils, Rod Acrial. DE Solder Pumps £4.00 5 amp 300V Thyristors _ 25p IF £1.50 eac
1.C. Decoder CA7S8E. (No Power Fins T = D HE = SCR 957 65 G9 Seakers 70R  £1.00
Supply and O/P Stage). Philips T/Units U : —2P | G9 PHILIPS Tripler  “}._ ;
Circuit Supplied £6.00 (New) New £2.00 BD561-2 “hair 30p £3.75
New Clréugl Supp}lled BC365 10p /? M Speaker 5x3 35 0hm 75p
O/P Stage for Music Center UHF 8 Light action unj 10 Watt LP1173 £1.00 00 mixed ceramics &
PYE 731 6 Push Buttoniggg é%églgoch\;{)cap tuning G;E }AF!\'Il‘/rl):l!\'llz{')/Unit 50p plate condenser  £1.00 Speaker 6x4 15 ohm
& 100K A Pots £3.00 | 4 Push Button T/Units (Seconds) o THORN Hearing Aid £1.00
EHT Rectifier BY212 10p Xgixgﬁ;g&am UHI‘Z?'OO ﬂmm‘ﬁ—w ;og Units & Ext. Loud- [ Long Wires
3 OFF 207}0/HU37 EHT ;gp & e < 10 Wart Mullard M speaker £2.00 | 300 Mixed Carbon Film
e e P | PYE& THORNITT  35p TNew—— — — Resistors 1 watt IR
12KV 2 M/A Large 30p | [ransistor UHF Units with DECCA-Bradford Tuner - Line O/P Trans CVC20 g&:ag R autlR 10
EHTRECS e S Bution New (4 pudh) £275, gs.00 | M £1.50
EHT REC USED N N oarvpe .00 | BCII6  Sp BC207 Sp
TR A’ 1gp | UMF Acrial Socketand Leads {'BC142  5p BC463 Sp
CSD 118xMH Rec PYE.ITT & THORN ﬁl’/ BF237B Sp BAVIO 5p |
THORN 3500 10p | Co.axPlugs BF273  5p BC238 5p /
720M/450V THORN __50p | [TT Mains on/off SW“{ BC171B Sp BC250 Sp/
700M/250V THORN 35p : BF245A § BC251 5‘{
175+ 100+ 100 350V DP Push Button Switch (' P !
3500 THORN s190 | ON/OFF BC308B  5p /
400+400.350V DECCA_80p | Mains ON/OFE 20p. | BFYSO  15p B;Zf{& 12p 63 BISHOPSTEIGNTON,
oo —apy | Mamoworr | LIDE TR P I SHOEBURYNESS,
otary ip —
200200 S TS 0 | pee R | B Rark s ESSEX $§3 8AF
+200+200. p | 6R+ IR+ 100 p
200+ 200+ 100 325V 60p Mains Droppers Vicap— £2.50 Reg. Office Only.
731 PYE 600/300V 69R + 161 PYE 409~ 1 .
& BUSH I5peach | AD 161 AD 162 Pair60p | 100k 40 Turn Pots for ™ .- Callers by appointment only.
200+ 200 350V 60p | 147+260 PYE (40p | V/Gapturing ——20p
jggﬁ g(s)ov /«ggs\ 130 3l;+56R+27R — 509 |6 volt, 23 watt Soldermg Add 15% VAT.
S0V—— g Plug an in
ROOM 250V 30p M%ﬂw/ Iron £2.00 Add 50p P. & P.
AE Power supplys 15V £1.00 ush button unit (for Varicap 000+ 2000m/35V
C Mains & Battery switch  30p N TYning) 20K New Op 25p Add postage for all overseas parcels.




BU105 50p
BU105/04 75p
BU204 40p
BY 176 Type 25p
SAA 1020 £6.00
SAA1024 £4.00
SAA1025 £5.00
SLY01 £3.00

Ga:\lz(ot\ 30p
TBAT20AS 30p
TBA120B 30p
TBA120C 30p
TBA120S 30p
TBA120SB 30p
TBA120U 30p
TBAS10 £1.00
TBA480Q £1.00
TBAS20Q £1.00
TBAS50Q £1.00
TBAS60CQ £1.00
TBA750Q £1.00
TBAS0O 40p
TBAT720A £1.00
TBASI10S £1.00
TBAS90 £1.00
TBA950 £1.00
TBA990Q £1.00
TBA920 £1.00
TDAI1170 £1.20
TDA 1190 £1.20
TDA1412 50p
TDA2540 £1.00
TDA2680 £1.00
TDA2690 £1.00
TCAB30S £1.00
TCA800 £1.00
TBAG64IBX] £1.50
TCA2705Q £1.00
TCA270Q £1.00
TCA270 £1.00
TDA2640 £1 each

1

TAA320A 50p | SN76546N £1.00
CA270 50p | Bsx20 sp
CA270EW 59 | 3603 o
BDI136 ———_ .- —10p
TBA6SI 80p s o
BTT822 100 | BUIZ6 S0p
’ NPN TIP 33B 10A/80V
— —— ) ) 30p
BTT8224 £1.00 BYF 3126 30KV stick dlosd(;:;
3 Amp Diodes approx Volts
TBA396 £1.00 | 1200 T
ITT Bridge Rectifier C73 14
amps 20p
TAAS50 200 | \N4003 5p
. IN4004 Sp
IN4005 5
TAAST0 £1.00 | 1N2008 34
IN4007 5p
TAAT00 £200 | BY127 10p
TBA1441 £1.00 | BYX/35/350 o
BY190 40p
BR 100 30p
TBAG673 £1.00 BT100 30p
TCA640 £1.00 | BTI06 75p
TCA650 £1.00 gﬂ?z ﬁ-gg
TCA660 £1.00 | BTy £1.00
TCA740 £1.00 | 2N6348 50p
NPN TIP 130 60V/8A 222442 £ 1685
Darlington 2230 NS :
30p | BTISI/BOOR 70p
Thyristor 40506 RCA 3 amp Diodes 300V 10p
sop 3 amp Diodes 100V 7Tp
| amp Bridges 100V 20p
1S5024A 500 | | amp 400V 20p
3 3 amp Bridge 25p
IS5030A 0p | oo T
IN3899 sop WOOSM Bridge 1Sp
W04 Bridge 20p
- - BY296 T
BY 179 bridge 800V/1 Amp g¥§3g :gp
S i 3p | BT146 25p
Elg . ? BTI38 10/A 70p
p | BILSIVA 70
1600/volt | amp diodes  7p
BU1377 60p I
1300/volt | diodes 7
BU326 60p volt | amp diodes [}
sop | 22 %
2N3055 25p
| 2B z
= AC187-8K pair 40p
SN 76001 £1.00
SN76003 £1.00 | AFI39 2%
SN76003 £1.50 | ACi128 20p
SN 76033 £1.50 BD239 ~—"""T2p
SN76226 50p -
3055
SN76227 sop | P30S 2%
SN76131 50p, yoPN PNP 60V 5 am
SN76544N £.00 | 20p pair . —
SN76660 30p | GEC 8¢ speakers 70p
SN 76666 50p ﬁos‘(glsog/uc)
ew U
SAS360 £L00 1 UHF/VIE Variean T/ Units ™
SASST0 7 £4.00
SN76115N T Ty
SN7650N ] 10p
SIS S0p/\ BF423PNP »
SN29848 50pl
TCES27
SN76532 50p N = 209
SN76550R 15p | TCE157 20p
SN76570N 50p
Y716 20p
SN 16964 50p
PUA758PC £1.00 \';,DPSY\(I)Z) ‘»?;}{70" 25p
MC1349P 50p
TCEP100 £1.20 g‘ojoEvS/H\NPN -
TBAG625 £1.00 o
SN29848 50p .
3 amp Diodes
SN76532 50p approx. 1.200 volts Tp
SN76707N 50p
SN 16964 50p | BY204/4 6p
SN76018KE £1.00 | Byy96 10p BY206 Tp
SN76008KE £1.00 | BY299 10p BY127 I0p

GEC 122M ~  60p
Philips G11
Thynistor
BF240 Sp
BC546 Sp
BC207 Sp
BC250 Sp
BC251 Sp
BC308B Sp
BC13Y Sp
BC173 Sp
BCll6 Sp
BF273 Sp
BC174 i Sp
BAVI0 \ Sp
BC238 [ Sp
0A90 L Sp
Thermistors
PTH451 Aor B 20p
Thermistor

PT37P 25p
GEC4700M/25V 15p
1000M/63 ITT

Axle 15p
22M/375VITT  20p
.
BF127 20p
BF264 20p
BF 180 20p
BE1gl | 20p
BF 182 20p
BF 200 } 20p
BC 300 T 20p
BC303 [ 20p
BC35O  \  20p
BC257 | 30p
BF137 ' 20p
BF185 20p
BC460 20p
BC336 20p
BF157 20p
E1222 20p
BFT43 20p
TIP29A . 20p
TIP30A | 20p
TIP32 | 20p
TIP3IB " 20p
BD221 20p
BD238 20p

MR 501 3 amps/ 100V Tp

MRS08 3 amps/800V 12p
IN4006 Sp
IN4007 Sp
BY 210/400 5p
BY210,800 10p
BY176 50p
BY133 8p
BAISY T
BY 184 25p
BY 187/01(EHT

Diode 11.5KV

2M/A) 10p
BC147C 2N3566
BC148B BF198
BC149C BF274
BC 19S5 BSY79
BC108 BC327
BC 109 BC213LA
BC 107 BC212LT
BF 594 BF195
BC158 BC182L
2N2222 BF594
2N390 BC183
2N4355 BC238A
2SK30A BC454
BC45S BC559
BC337 Tp each
Small Red LEDs Sp
Type TLR102

ORPI2 40p
BF355 300V 30p
B D6 I 25p
BD2S 259
BD207 30p
20 small red LED 1.00
2N609Y 25p
5 amp 300V

Thyristors 25p
Pair TIP 41.42 50p
4 Push button for

v/cap with pots 50p each

6 Way Ribbon Cable
20p per meter

SENDZ
COMPONENTS

63 BISHOPSTEIGNTON,
SHOEBURYNESS,
ESSEX, SS3 8AF

Reg. Office Only.
Callers by appointment only.

Add 15% VAT.
Add 50p P. & P.

Add postage for all overseas parcels.




