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SEMICONDUCTORS AU113 BF273 TBA3960 200 | EHT MULTIPLIERS
AAT13 016 | AL103 BF274 TDA440 250
AAT16 016 | Av102 BF336 SN76001N 150 | JCE950 Doubler 200
AATI7 016 | BC107 BF337 TG0 200 | TCES50/1400 Trpler 504
AAT19 0.16 BC108 BF338 TBA120S 1.00 TCE1400 (Piped System Only} 4,56
0A91 012 | BC109 8F355 TBA396 200 | ICETS00 Doubler L0
0A95 012 | 8C113 BF458 TCA2705Q 500 | TCE1500 Tnpler 4.64
0A202 018 | BC114 BF459 TCE1800 1/2 Wave 35
. TDA2030 8.00 )
BA100 o18 | BClIS BFT43 TR 600 | DECCACS1730/1830 Doubler 4.23
BA102 010 | Bcéie BFX29 TEAee 600 | DECCACS 1910/2213 Tripler  6.67
BA130 01s | 8¢z BFX84 TDAZ180 500 | DECCA30 Series Tripler 6.01
BA154 010 BC118 BFX88 TDA1230 300 DECCA 80 Series Tripler 643
BA155 0.20 BC119 BFX89 TDA2089 200 DECCA 100 Series T_nplev 6.68
BA164 0.12 BC125 BFYS0 TDA1084M 2.00 GEC Hybrid 2928 TFripler 6.43
BAX13 0.16 BC126 BFYS1 MC1349P 150 GEC 2110 Tripler Pre JAN77 7.21
BAX15 008 | BC136 BFYS52 SN 060 | GEC2110Tripler Post JAN77  6.43
BAY38 016 | BC137 BFYS0 SAS560S 200 | 'TTCVCS/8/9 Trpler 521
BY206 020 | BC138 BF381 SAS57CS 200 | ITTCVC20/25/30 £33
IN4148 004 | BCI139 BFR39 SN7400N 040 | Philips 520 Tripler o
BY126 020 BC140 BFR79 SN7413N 0.90 Philips 550 Tripler 642
BY127 015 8C142 BFR81 SN74122N 100 Philips G9 Tripler . 663
BY133 022 | BCi43 BFR8Y ST 100 | PYE891/693/697 Tripler 6.68
BY164 050 | BC147 BF259 TBA395 1.80 | RRI823 Tnpler 260
SKB2/08 100 | BCla8 BDX32 TBA395Q 1[soM|(NE 2179823 6.8
BY238 015 | BCi49 BU206 TBA9SG 400 | TCE 30003500 Trpler 551
BYX10 0.18 | BC153 BU208/02 TCABOC 200 | TCE4000 Tripler 800
IN0O1 010 | BC154 BU326S TCAB0CQ Tavoo) | RLCEE000IDoubley 03
IN4002 010 | BCI57 BU406 TDAT180 2,000 [WICEI8500)Tiipier 5100
IN4003 012 | BC158 BU406D TDA1130 330 | ICE 9000 Tripter 28
IN40O4 012 BC159 BU407 TDA2002H 360 TVK 76/13 Continental Sets 6.50
IN4005 012 | BC160 BU407D TDA2590Q 500 | TVKS52)TT Replacement 5,68
IN4006 014 BC161 R20088 TDA2600 500 Korting 90% Tripler 6.50
IN4DO7 0.16 BC170 R20108 TDA2640 330 Autovox Tripler 6.50
IN5407 033 | BC171 R2540 TDA3950 300 | Rediffusion MK 1 Tripler 600
BR100 030 | BC172 MEQ402 TAAB21 AX) 3,30y RRIV25 Quadiupler 00
BR1OT 060 | BC177 ME212 TBAB25X5 200 | ARIT20 704
BRY39 0.60 BC178 ME4003 TCAB30S 2.00
TIC1160N 50 | BC179 ME6002 TDA2020/A2 5.00 gg%tuiégggga%mcnons 372
BI119 2.00 | BCi82L ME80O1 TDA2020P 5.00 DECCA 80/100 400/350
BT120 2.00 BC183L MJE2955 TDA2030V 360 800/250 4.00
BYX/71/600 0.80 BC184L MJE3005 TDA20:0/BD2 4.50 GEC 200 200 150 50/350 3.00
2N444 150 | BCi84LC MP8113 TDA2002V 500 | GEC 100 2000/35 110
TV106/2 1.50 BC186 MPSUO5 TCAQ40E 300 GEC Philips G8 600/250 210
BYX88 2v7 0.10 | BC187 MPSU55 GEC thSs G8 600/300 2.50
BZY88 3v0 010 | BC203 . TIP2955 }
We can often supply equivalents ITT KB 200 200 75 25/350 3.00
BZY88 3v3 010 | BC204 016 | TIP3055 .
10 transistors & 1.C's not listed. Free ITT CVC 20 200400 220
BZY88 3V6 010 | B8C205 015 [ TISSOM Philips G11 4/0 260 1.90
BZY88 3V3 010 BC206 0.15 2N2904 st on request with any order. PYE 691 200 300,350 2.80
BZY88 4V3 010 | BC207 015 | 2N2905A PYE 1000 1000:40 0.90
BZY88 4V7 010 | BC208 015 | 2N2905 VOLVES PYE 731 800/250 250
BZY88 5V1 010 | BC209 015 | 2N3053 DYv/86/37 1.30 | RRI 2500-2500/30 1.30
BZY88 5V6 010 | BC212L 015 | 2N3703 DYg02 180 | RRi 500/300 250
BZY88 6v2 010 | BC213L 015 | 2N3075 ECC82 140 | RRI300 - 300/300 2.50
BZY88 6v8 010 | BC214L 015 | 2N3710 ECC84 120§ 7CE 950 100 300 100 16 1.00
BZY88 7V5 010 | BC225 040 | 2N3056H ECHB3 110 1 7CE 1400 150 100 100 !
BZY88 8v2 0.10 | BC237 015 | TAA350 ECH84 110 100 150 3.70
BZY88 9v1 0.10 | BC238 015 | TAAS550 ECL80 110 1 1CE 1500 160 150 100 210
BZY88 10V 010 | BC251A 015 | TAA570 ECL82 110 1 1CE 3000/3500 175/400
BZY88 11V 010 | BC301 040 | TANETY EcLes 110 100 - 100/350 2.70
BZY88 12V 0.10 | BC303 040 | TAAB30S EF80 110 1 TCE 3000/3500 60070 100
82Y88 13V 010 | BC307 015 | TAAB61B EF95 150 | 1CE 3000/3500 220/100 070
BZY88 15V 0.10 | BC308 015 | SN76540N EF183 1.70 4 g
TCE 8000/8500 2500 2500/63 1.50
BZY88 18V 0.10 BC327 0.15 TAD100 EF184 1.60 TCE 8000 8500 700/200 1.00
BZYB8 20V 0.10 | BC328 015 | TBA120AS EL34 300 | 1€ 8000/8500 400,350 100
BZY88 22V 010 | BC337 015 | TBA23) EL84 200 | 1CE 9000 400/400 300
BZY88 27V 0.10 BC338 015 TBA480Q GYS501 3.00 TCE 9500 220/400 2.20
BZY88 33V 010 | BC547 016 | TBA520Q PC97 150 i’ :
BZX61 7V5 020 | BC141-10 080 TBA5S30 PCS00 1.50 T RERS
BZX61 8v2 020 BD115 TBA530Q PCF80 1.74 TCE 140 12R - 16,1K7 + 116
BZX61 9V 1 020 | BD123 TBA540 PCF802 1.60 462,126 116
BZX61 10\ 020 | BD131 TBAS40Q PCF805 110 | TCE 1500350 - 20,128
BZX61 11V 020 | BD132 TBAS550 PCL82 1.70 K5, 317 110
BZX61 12V 020 | BD133 TBA550Q PCL84 1.80 TCE 1600 18 Thermal Link
BZX61 13V 020 | BD134 TBAS60C PCL85.805 1.90 320 - 70,39 110
BZX61 15V 020 | BD144 TBA560CQ PCL86 1.90 | TCE 30003500 0.80
BZX61 16V 020 | 8D159 TBA570 PD50C/510 500 | TCE BOOO/8000A56 « 1K, 47,12
BZX61 18v 020 | BD238 TBA570Q PFL208 2.60 SR . 1R - 100R 1.
BZX61 20V 020 | 8D380 TBAG4 18X PL36 260 | PhiipsGB22 - 68 030
BZX61 22V 020 | BDa41 TBAGATB11 PLBI 150 | Philips G8 47 0.80
BZX61 24V 020 | BDS37 TBAB51 PL504 250 | Philips 21030 - 125 2K85 070
BZX61 27v 0.20 BD538 TBA720A PL508 250 Philips 210118 + 118 + 148
BZX61 30V 020 | BD507 TBA730 PL503 4.00 (Link) 0.65
BZX61 33V 020 | BDS508 TBA750 PL519 500 | RRI154 - 50 1694 0.60
BZX61 36V 0.20 16181 TBA750Q PL802 3.00 RRI A640 250 + 14 . 156 0.80
BZX61 39V 020 | 16182 TBABOO PY88 170 | GEC2784010 - 15 - 19
BZX6147V 020 | BD7OS TBA810S PY500A 2.80 10 /63 188 1.00
BZX61 72V 020 | 8D710 TBAB20 PY800/801 170 | GEC2000 0.80
AC107 035 | BD442 TBA920 ucLez 110 | PYE 731, 73536 + 27 1.00
AC127 050 | BD379 TBAZ20Q 200 | 30FL27 140 [ PYE 1100960 70 173
AC127/01 060 | BF115 TBA990 200 | PCF805 1.20 26 1617 .19 100
AC128 060 | BF118 TBA990Q 200 | PCF808 1.20 | RRi823 56R - 68R 080
AC128/01 060 | BF152 TCA2205A 300 | PL519  PY500A 5.00
AC141 050 | BFis4 TCA900 100 | VALVES NOT SHOWN HERE MAY conmecToRs
AC141K 060 | BF157 1CA940 200 | BE N STOCK. PLEASE WRITE Sets of AVO Leads 10.00
AC142 040 | BF158 TDA1170 200 | EGRGUOTE Plug 13A (Box of 20) 800
AC142K 0.60 BF160 TDA1200 3.00 : AL Coax Plugs Pack of Ten 1.80
AC176 060 | BF163 TDA1270 400 6DB Attenuator 100
AC176/01 060 | BF167 TDA1412 100 | DIRECT REPLACEMENT PARTS 12DB Anenuator 1.00
AC186 0.40 BF173 TDA2020 4.00 Decca 30 Series Lopt 8.00 180B Antenuator 1.00
Ac1g7 040 | BF177 SN76115N 200 | 173 Tuner (Repl Eic 1043/05) 8.00 | Back to Back Coax 0.40
AC187K 060 | BF179 SN76227N 120 | 4.443VIHZ Cry-1als 2.00
AC188 040 | BFi80 SN76530P 100 | CuiOut TCE 3500 2iso S ERMICEIAIDSITOOLS
AC188K 060 | BF18) SN76651N 150 | CutOut GEC 250 | Super Servisol 1.20
AD140 150 | 8F182 SN76003N 300 | CutOut TCE 8500 200 | Foam Cleanser 1.20
AD 142 1.50 | BF183 SN76013N 2.00 TV18 Rectifier Stick 2.00 Silicone Grease 120
AD143 1.50 | BF184 SN76013NO 200 | TV20 Recifier Stick 2.00 | Plastic Seal 120
AD145 150 | BF185 SN76013ND 200 | VA 1104 Thermister 080 | Aeroklene 1.20
AD149 1.00 | BF194 SN76023N 200 | Transductor TCE 3000 1.50 | Freezit 1.20
AD161/2 1.50 | BF195 SN76023ND 1.00 | AEG Tuner (Repl Elc 1043/06)  9.00 Antistatic 1.20
AD162 070 | BFi96 SN76033N 200 | Aerelisolator Kit 1.60 | Solder 18 SWG 60/40 .6 KGM 10.00
AD262 150 | BF197 SN76110N 200 | Philips G8 Lopt 1200 | SR2 Desoldering Tool 9.70
AF121 060 | BF198 SN76226DN 200 | PYE691/697 Lopt 11.00 | SR3AS Mini Silver 7.00
AF124 060 | BF199 SN76227N 120 | Bush A 774 Lopt 1800 [ SR3AMiniOrange 6.80
AF125 0.60 BF200 SN76532N 2.00 Bush (0823 L:opt 5.00 Replacement Nozzles 0.80
AF126 060 | BF224 SN76633N 200 | Pye 731 IF Gain 1050 | Replacement Washers 0.19
AF127 060 | BF240 SN76544N 200 | AB23 Bush Power Panel 2000 | Solder Mop Red 0.60
AF139 060 BF241 SN766504 1.00 PL 802T Transistorised 4.00 Solder Mop Brown 060
AF239 100 | BF256LC SN76665N 150 | BAHCOTOOLS  Come and see the | Side Cutters ORYX 320
AL102 300 | BF257 SN76666N 1.20 full range at our shop or send for full TVTY 80/80 Transistor EQV
AU107 300 | BF258 SL9018 6.00 catalogue free, on request, with any AZor2N 5.00 each
AUTI0 3.00 BF271 S1L917B 800 order Books PR 9.00 PF




COPYRIGHT

©IPC Magazines Limited, 1981. Copyright in
all drawings, photographs and articles
published in Television is fully protected and
reproduction or imitation in whole or in part
is expressly forbidden. All reasonable
precautions are taken by Television to ensure
that the advice and data given to readers are
reliabte. We cannot however guarantee it and
we cannot accept legal responsibility for it.
Prices are those current as we go to press.

CORRESPONDENCE

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

SUBSCRIPTIONS

An annual subscription costs £10 in the
UK, £11 overseas ($24.20 Canada or USA).
Send orders with payment to IPC Services,
Oakfield House, Perrymount Road, Haywards
Heath, Sussex.

BINDERS AND INDEXES

Binders (£4.40) and Indexes (45p) can be
supplied by the Post Sales Department, IPC
Magazines Ltd., Lavington House, 25
Lavington Street, London SE1 OPF. Prices
include postage and VAT. In the case of
overseas orders, add 60p.

BACK NUMBERS

Some back issues are available from the
Post Sales Department, IPC Magazines Ltd.,
Lavington House, 25 Lavington Street,
London SE1 OPF at 85p inclusive of postage
and packing.

QUERIES

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

Requests for advice in dealing with servicing

problems should be directed to our Queries-

Service. For details see our regular feature
“Service Bureau”. Send to the address
given above (see “"correspondence”).
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Leader

Teletopics
News, comment and developments.

Letter from America: Comb Filters
Comb filters — the delay-line type of filter, but this
time in solid-state form — are being used in the latest
US colour chassis to separate the luminance and
chrominance signals and provide improved definition.

Desolate Dan by Les Lawry~Johns
Strange customers with strange sets. This time a
Bush set that gave a cosy picture, a Teleton that
wouldn't tune, and Mr. Bore-Crashing’s EW
modulator trouble.

Microcomputer Clock-Timer, Part 1 by Luke Theodossiou
Originally intended for up-dating earty VCRs, this
versatile design can be used for many purposes in the
home and workshop.

Fidelity’'s Monochrome Portables
Fidelity entered the TV market late last year with a
state-ol-the-art monachrome portable. An account
of the circuiury and in particular the interesting
remote control system used on some versions.
Guide to the Philips K12 Chassis
The K12 is of continental origin and has some
unusual circuitry and features, including a hi-fi sound
system. A guide to servicing problems.
VCR Servicing, Part4
A detailed look at some of the luminance playback
signal processing in the basic JVC machine.
Readers’ PCB Service
Linear Ohmmeter by William E. Harrison
A neat design using operaticnal amplifiers to obtain
linear resistance readings. Ranges from 0-10 Q to
0-20MQ.
TV Receiver Design: The Decca 120 Series, Part 2
by Ray Wilkinson
The decoder and video circuits, and the method of
coupling the tuner to the SAWF.
Next Month in Television
Servicing Luxor 110° Hybrid CTVs, Part 2
The luminance and colour-difference amplifiers, the
timebases and convergence.
Service Notebook
TV faults and how to tackle them.
Reusing Heads by Steve Beeching, T.Eng. (C.E.I.)
A warning, following our article on the N1700 head
drum last month, on the problems of head replacement.
Long-distance Television by Roger Bunney
European satellite TV transmissions from a redundant
OTS transponder are due to start at any time. Plus
DX conditions and reception etc.
VCR Clinic by Steve Beeching, T.Eng. (C.E.l.)
Many of the faults this time relate to defective
microprocessor i.c.s — a new source of concern . . .
Letters
Service Bureau
Test Case 228

by Jim Edwards

by S. George

by Derek Snelling

by Mike Phelan

by Mike Phelan

by George Wilding

OUR NEXT ISSUE DATED JANUARY WILL
BE PUBLISHED ON DECEMBER 23
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MANOR SUPPLIES

NEW MKV CHEQUERBOARD & PAL COLOUR
TEST GENERATOR FOR TV & VCR.

e

% 40 different patterns and variations.

% Broadcast transmission accuracy (fully interlaced sync
pulses with correct picture blanking).

% EBU colour bars, BBC colour bars, whole rasters &

split bars (specially useful for VCR service), white, yellow,

cyan, green, magenta, red, blue and black.

Chequerboard.

Mono outputs with border castellations, cross hatch,

grey scale, vertical lines, horizontal lines and dots.

UHF modulator output plugs straight into receiver aerial

socket.

Additional video output for CCTV & VCR.

Facilities for sound output.

Easy to build kit. Only 2 adjustments. No special test

equipment required.

Mains operated with stabilised power supply.

All kits fully guaranteed with back-up service.

PRICE OF KIT £80.50.
DE LUXE CASE (10" x6}" x23") £8.50
Post/Packing £2.00.

* %

* % %%

ALL ABOVE PRICE INCLUDE VAT 15%.

PAL COLOUR BAR GENERATOR (Mk 4)

| 4TH SUCCESSFUL YEAR

i

% 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 P&P £1.20. DE-LUXE CASE £5.95.
ALUMINIUM CASE £3.30, P&P £1.20, BATT
HOLDERS £1.70 P&P 85p, ALTERNATIVE STAB.
MAINS SUPPLY KIT £5.55 (Combined P&P £1.80).

MK 4 DE LUXE (BATTERY) BUILT & TESTED £66.70 + £1.80 P & P.
MK 4 DE LUXE (MAINS) BUILT & TESTED £80.50 + £1.80 P & P.

VHF MODULATOR (CHI to 4) FOR OVERSEAS £4.60.
EASILY ADAPTED FOR VIDEO OUTPUT & C.C.T.V.

(ALL PRICES INCLUDE 15% VAT)
MANOR SUPPLIES TELETEXT ADAPTOR KITS

Remote control of stations & teletext.

MK (Texas XMII) £170.20.

Further details on request P/P £2.80.

" THORN 1690, 1691 ..

TELEVISION PROJECTS & SERVICE SPARES

“TELEVISION” NEW COLOUR PORTABLE PROJECT (Parts available)
SWITCH MODE POWER SUPPLY KIT £26.00 p.p. £1.60. SIG BOARD
KIT (Incl. ALT. SAW IF) £70.00 p.p £1.60. TIME BASE £44.80 p.p.
£1.60. CRT BASE £2.60 p.p. 60p.

(PHONE, CALL, SEND FOR LIST). FULL TECHNICAL ADVICE &
PANEL TEST SERVICE FOR OUR CUSTOMERS,
“TELEVISION” TV PATTERN GEN. PARTS AVAILABLE.
“TELEVISION” MONITOR PARTS AVAILABLE.

“TELEVISION” MONO PORTABLE RECEIVER PARTS AVAILABLE.
WORKING MODELS & PANEL TEST SERVICE.

“TELEVISION” COLOUR RECEIVER (LARGE SCREEN) PROJECT
ALL PARTS AVAILABLE. SEND OR PHONE FOR LIST. WORKING
MODEL ON SHOW WITH TELETEXT. (PANEL TEST SERVICE)
NEW SAW FILTER IF AMPLIFIER PLUS TUNER COMPLETE AND
TESTED FOR T.V. SOUND & VISION £32.80 p.p. £1.20 (SUITABLE
FOR USE WITH TELEVISION SIGNAL BOARDsg.

SPECIAL OFFER TEXAS XMII TELETEXT MODULE NEW &
TESTED, LIMITED QUANTITY AT HALF PRICE £69.00 p.p. £1.60.
TELETEXT 23 BUTTON DE-LUXE HANDSET WITH 5 YDS. CABLE
£7.80 p.p. £1.20. XMII 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. 60p. (ALUM CASE £2.60 DE LUXE CASE £5.50 p.p. £1.00.)
ADDITIONAL GREY SCALE KIT £3.35 p.p. 45p.

UHF SIGNAL STRENGTH METER KIT £20.00 (VHF VERSION
£21.60). ALUM CASE £2.00 DE LUXE CASE £5.95 p.p. £1.80.

CRT TESTER & REACTIVATOR PROJECT KIT FOR COLOUR &
MONO £28.00 p.p. £2.00.

BUSH Z718 BC6100 SERIES [F PANEL £5.75 p.p. 90p.

BUSH A816 IF PANEL (SURPLUS) £1.90 p.p. 90p.

BUSH 161 TIMEBASE PANEL A634 £3.25 p.p. £1.40.

DECCA “Bradford” IF T.B. POWER ex rental £5.75 each p.p. £1.40. '
DECCA 80, SERIES, IF FRAME TB £7.90 each p.p. £1.40.

GEC SERIES I MONO PANELS £2.10 p.p. £1.30.

GEC 2110 Decoder, RGB panels (ex rental) £5.75 each p.p. £1.00.

GEC 2010 SERIES TIMEBASE PANEL £1.15 p.p. £1.08.

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

PYE 713/715 Convergence £5.75 each p.p. £1.40.

PYE 697 Line T.B. P.C.B. type salvaged £4.80 p.p. £1.50.

THORN 3000 LINE TB PCB £5.75 each p.p. §5p.

THORN 3000 VID, IF, DEC, Ex Rental £5.75 each p.p. £1.30.

THORN 8500 Series channel selector & front control unit £4.37 p.p. £1.80.
THORN 8000/8500 1IF/DECODER PANELS salvaged £5.52 p.p. £1.60.
THORN 8000/8500 FRAME T.B. PANELS salvaged £5.52 p.p. £1.40.
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.
THORN 9000 SERIES TOUCH TUNE REMOTE CONTROL UNIT
PLUS ULTRASONIC TRANSMITTER HANDSET £19.32 p.p. £1.84.
THORN 9000 IF/DECODER PANELS Salvaged £8.90 p.p. £1.60.
PHILIPS 210, 300 Series Frame T.B. Panels £1.15 p.p. 80p.

PHILIPS G8/G9 IF/DECODER Panels for small spares £4.80 p.p. £1.30.
G8 IF Panels for small spares £1.75 p.p. 95p.

G8 Decoder panels salvaged £4.25. Decoder panels for spares £2.00 p.p. £1.35.
VARICAP, U321, U322, ELC 1043/06 £7.82, ELC 1043/05 £6.35 p.p.
60p; G.1 type (equiv. 1043/05) £4.00 p.p. 60p. Control units, 3PSN £1.40,
4PSN £1.75, SPSN £2.00, 6PSN £2.88 p.p. 60p.

BUSH “Touch Tune” and Varicap Control Unit £4.40 p.p. 95p.

VARICAP UHF-VHF ELC 2000S £9.80. BUSH TY PE £8.60 p.p. 85p.
VARICAP VHF MULLARD ELC 1042 £7.95 p.p. 60p.

UHF/625 Tuners, many different types in stock. UHF tuners transisted.
incl. s/m drive, Mullard 4 position push button £4.80 p.p. £1 .30.

TRANSIST ORISED 625 IF for T.V., sound, tested. £7.82 p.p. 95p.
MULLARD EP9000 Audio Unit incl. LP1162 Module £4.38 p.p. 85p.
LINE OUTPUT TRANSFORMERS. New guar. p.p. £1.25. o

BUSH {45 to 186SS series ............ £9.20
BUSH, MURPHY A816 series....... £9.80
DECCA 20/24, 1700, 2000, 2401 . £8.80
FERG., HMV, MARCONI, ULTRA

850 to 1580 ... £6.80 R.B.M. T20,
DECCA Bradford
(state Model No.).....
DECCA 80, 100..
GEC 2028.....
GEC 2040....
GEC 2110 Series .

COLOUR LOPTS p.p. £1.30
(BOBBINS 80p)
R.B.M. A823 e £5.60

GEC 2000 to 2038 series
GEC series 1 & 2........
INDESIT 20/24EGB.
ITT/KB VC1 200, 300...
MURPHY 1910t0 2417
PHILIPS 19TG 170, 210, 300

PYE, INVICTA, EKCO, FER }-H SXS 35"52,;;;5
368, 169, 569, 769 series............. £8.80 PYE 691-697.........
PYE 713-715

SPECIAL OFFER

GEC 2114J/FINELINE
PYE 40, 67

PYE 731 to 7.
PHILIPS G8, G

TRANSDUCTORS Suitable for G8, A823, Bradford etc. £1.72 p.p. 60p.

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

THORN 3000/3500, 8000, 8500, MAINS TRANSF. £10.15 p.p. £1.80

6-3V CRT Boost Transformers £5.80, Auto Type £3.20, p.p. £1.20.

CALLERS WELCOME AT SHOP PREMISES Telephone 01-794 8751/7346

THOUSANDS OF ADDITIONAL ITEMS AVAILABLE, ENQUIRIES INVITED
LARGE SELECTION TESTED COLOUR PANELS POPULAR MODELS

MANOR SUPPLIES
172 WEST END LANE, LONDON, N.W.6.
NEAR: W. Hampstead Tube Stn. (Jubilee) Buses 28, 159, C11 pass door
W. Hampstead British Rail Stns. (Richmond, Broad St.) {St. Pancras, Bedford)
W. Hampstead (Brit. Rail) access from all over Greater London.

Mail Order: 64 GOLOERS MANOR ORIVE, LONDON NW.11.
ALL PRICES INCLUDE VAT AT 15%
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Theres never been a better time
tobuy fromBriarwood TV.

| Colour TVs with tested tubes...
Guaranteed 1007 complete!

In10’s In 20’s Good Working in 10's
PYE 691 £18.00 each £15.00 £33.00
PYE 697 £21.00 each £18.00 £38.00
GEC 2040 £18.00 each £15.00 £33.00
BUSH 184 £23.00 each £20.00 £38.00
THORN 3000 19" £28.00 each £25.00 £43.00
THORN 3500 26" £28.50 each £25.00 £43.00
DECCA BFD -30’s £28.00 each £25.00 £43.00
KORTING £25.00 each £22.00 £45.00
TELPRO £28.00 each £25.00 £43.00

Please note — 15% VAT on all above prices.

TUNE IN TO THESE BRIARWOOD BARGAINS
ALL SETS IN BATCHES OF FIVE

— ALL GOOD WORKING

5.25" 3000 THORN OR

5-26" PYE WITH DOORS! 4

@ £40.00 each + VAT b

4§ 3
= [/
5-25" BUSH WITH DOORS i\ -~ |
7
X%

OR5-26" GEC 2040
@ £40.00 each + VAT

5-26" THORN WITH DOORS ,
OR5-26" KORTING WITH DOORS ~~< 4%
@ £40.00 each + VAT 2=

RING BRADFORD (0274) 306018 FOR DETAILS OF
SPECIAL PRICES FOR SINGLE SETS!

BRIARWOOD TELEVISION LIMITED
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MISC S/Output Trans. £1

MONO TUNERS

SC S/0utpu MONO TUBES | MONO LOPTS | MGNO PANELS
+ + N o

F/Output Trans. 6 button integrated all at| ,__ (tested) All D/Standard Lopts at |i.e. Philips, Bush, etc.
2/1.2‘3‘2] BAT ¢+ g1 pap |£400 53 Rimguard  £3.00 | £4.00 + £1 P&P £3.50 -+ £1 P&P
Scancoils £1.50 + VAT +] U-H.F. P/Button D/S o Rimguard  £4.00 § A)| §/Standard at £4.00 +} Quotations for complete
£1 PIP. Other spares £3.50. UHF P/Button [ 207 Rimguard  £5.00 | ¢y pgp S/hand chassis if
available, please write or| S/S £4.00. Rotary £3.00 + ""Eg“&')dp & ’55-00 required. (Diff. pri

phone for details. £1 P&P .

ices)

PCL82
PCL83
PCL84
PCL85
PCL86
PFL200
PCF801

30C1

VALVES (MONO & COLOUR)

0.10 0.10 | PCC189 0.10 | EF183 0.10 | PL504 0.25 | ECL80 0.10
0.25 | 30C17 0.10 | 30C15 0.10 | EF184 0.10 { 6/30L2 0.10 | PL509 1.00
0.10 | PCF802 0.10 | 30C18 0.25 | 6BW7 0.10 § 30PL1 0.25 | PY500 1.00
0.10 | PCF805 0.25 | PC97 0.20 } EHS0 0.10 | 30PL13/4 0.10 | GY501 1.00
0.10 | PCF806 0.10 | PC900 0.10 ; DY802 0.10 | 30FL1/2 0.25 | PL508 0.50
0.10 | PCF808 0.25 | EF80 0.10 | PY800/1 0.10 | ECC82 0.10 | PCF200 0.50
0.10 | PCF80 0.10 | EF85 0.10 | PL36 0.25 | ECC81 010 | EY51 0.15
Please note there is 50p Postage and Packing per order.

BRIARWOOD TV LTD (Export Division)

TEL: 0274-306018 FOR PRICES & FREIGHT DETAILS

COLOUR & MONO TV'S ALWAYS AVAILABLE FOR
WORLDWIDE USE

Briarwood T.V. Ltd., have international experience in guality used T.V. supply.
Fully tested & converted where necessary — by our experienced Export Division.

S/STANDARD COLOUR SPARE PANELS
IF LUM CHROMA  VIDEO CON POWER uTB 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 15.00 15.00 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 15.00 15.00 6.00
Korting and other foreign panels available on request. Postage & Packing £1.25
T A et iz 50
COLOUR TUBES COLOUR TUNERS COLOUR LOPTS MISC.
}g g}ggg (B;lés(? Eggg Most Lopts available S/Output transformer
" . £5. from £5.00. Both from £1.50
19" £15.00 | Philips G6 S/S £5.00 | British & Foreign F/Output from £1.25. THORN 1500 TUNERS
19" A49/192 £18.00 | Pye 691 £5.00 makeas. Please ring Eg?:ng;m(l)sofrom £5.00. NEW SPECIAL OFFER
- | or write. .
2(2) g;ggg Thorn 3000 . £5.00 P&P per Lopt £1.00 Other spares available on AT £8.00
. : Some new tuners in request. Postage & Packing £1.00
25" £15.00 | stock, can supply on I
26 £22.00 | request. Many Foreign
Plus P&P £6.00 Tuners also available on
New rebuiit tubes request. Plus P&P £1
available on request.

i

=

y\a\‘g{)

Pro0 oB®

Wide band aerial for alt
UHF TV transmissions

Fits 2226 TV's
wood finished cross member
State size required.

S5 NEWPRODUCTS!

/\M/\/\_/\/V\/\/\/(/(/(_,
SUPER VALUE-SUPER QUALITY ¢ 5

/(/ 5
.95,

_———

£1.75
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Pad

TYPE

NEW SPARE SELECTION

PRICE € TYPE FPRICE € TYPE PRICE © TYPE
AC107 0.24 AF181 00 BC179 012 B8D137
AC113 0.22 AF 186 0.90 BC182L 0.09 BD138
AC115 0.23 AF239 0.46 BC183L 0.09 BD139
AC117 030 AU113 1.40 BC183LA 010 B8D140
AC125 023 BA130 0.08 BC183LB 910 BD144
AC126 023 BA145 0.14 BC184L 009 B8D145
AC127 022 BA148 o1 BC186 0.21 BD177
AC128 0.22 | BA155 0.08 | BC187 021 BD178
AC131 013 BAX13 0.05 .BC209 on BD203
AC141 024 BAX16 008 BC212 0.09 B8D204
AC142 0.24 BC107 on BC212L 009 B8D222
AC141K 031 BC108 0.1 B8C213L 009 BD233
AC142K 03 BC109 o B8C214L 009 BD234
AC151 021 BC113 on B8C237 0.09 BD237
AC165 021 BC114 01 B8C238 0.0 B8D238
AC166 0.21 BC115 on BC240 0.31 BDXx22
AC168 0.22 BC116 on BC249 035 BDX32
AC176 022 BC117 012 BC251 022 BDY18
AC176K 028 BC119 024 BC257 020 BDY60
AC178 023 BC125 015 BC262 018 BF115
AC186 0.26 BC126 015 BC263B 0.2( BF12:
AC187 023 BC136 0.15 BC267 019 BF154
AC188 0.23 BC137 017 | BC281 024 BF158
AC187K 0.30 BC137 023 BC300 ) 2] BF159
AC188K 0.30 BC139 023 BC301 27 BF160
AD130 0.58 BC140 0.24 BCa02 30 BF 163
AD140 0.68 BC141 0.27 BC303 027 BF164
AD142 0.80 BC142 027 BC307 01 BF167
AD143 0.70 BC143 027 | BC307A 01 BF173
AD145 0.70 BC147 0.10 | BC308A 012 | BF177
AD149 064 BC148 0.10 BC309 014 BF178
AD161 042 BC149 0.10 B8C337 012 BF179
AD162 0.42 BC153 012 BC338 015 BF180
AD161) BC154 012 BC487 020 BF181
AD162) 1.00 BC157 012 BC547 010 BF182
AF106 0.42 BC158 012 BC548 011 BF183
AF114 0.37 BC159 012 BC549 ot BF 184
AF118 045 BC160 026 BC557 012 | BF185
AF121 037 BC161 026 BCx33 010 | BF186
AF125 0.30 BC167 011 BD112 039 | BF192
AF126 0.30 BC168 01t BD13 065 | BF194
AF127 030 BC169 on BD115 032 | BF195
AF139 040 BC171 0.10 BD116 047 BF196
AF150 027 BC171A 010 l BD124 130 | BF197
AF151 0.30 BC172 010 BD131 036 | BF198
AF170 0.92 BC173 012 B8D132 036 | BF199
AF172 1.00 BC177 0.12 BD133 037 { BF200
AF178 100 BC178 0.12 BD135 030 | BF216
AF180 1.00 BC178A 012 B8D136 030 | BF217

PRICE ©
0.30
0.31
040
037
139
0.50
0.50
050
0.40
0.70
073
0.36
034
044
0.44
073
198
0.80
080
0.30
029
012
019
024
023
030
030
030
021
026
024
028
030
034
030
029
027
029
032

015
013
013
013
012
0.14
028
0.12
0.12

All transistors. IC's otfered are new and branded. Manufactured by Mutiard. | T T Texas. Motorola etc

Please ada 15% VAT to all tems and overseas at cos!

P & P UK. 50p per order. overseas allow for package and postage Cash with all orders. All prices subjec! to alteration without. notice

MAIL ORDER TV BARGAINS

PYE 691 22" @ £55.00
PYE 691 26" @ £55.00
PYE 697 22" @ £65.00
PYE 697 26" (@ £65.00
BUSH 184 19" @ £70.00
BUSH 184 22" %) £70.00
BUSH 184 26" @ £70.00
GEC 2040 19" @ £55.00
GEC2040 22" @ £55.00
GEC 2040 25" (@ £55.00
GEC 2040 26" @ £65.00
KORTING 22" (@ £70.00
KORTING 26" (@ £80.00
THORN 3000 19" @ £70.00
THORN 3000 25" (@ £60.00
Good working mono’s Pye, GEC, Bush etc.
20" & 24" S/S £20.00
20" & 24" D/S £18.00
19" & 23" D/S P/Button £15.00
19" & 23" D/S Rotary £12.00

Cheques. P.O. or Cash with orders Please

Please note there is 15% VAT on all the above

prices. Plus£10.00 p & p for colour Tv. £5.00

for mono. ENGLAND. WALES and SCOTLAND

Inland N & S IRELAND £15.00 for colour
£7.00 for mono

TELEVISION DECEMBER 1981
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TYPE
IC's
BYT6018
CA3605
MC7/c
MC14016
SN76003N
SN76023N
SN76110N
SN76226DN
SN76227N
SN76532N
SN76550N
SN76666N
TAAS70
TBA120AS
TBA120S
TBA120SQ
TBA395
TBA341
TBA520
TBA520Q
TBA530Q
TBA540
TBA540Q

PRICE £

Briarwood Hous
Bradford West Yorkshire

TYPE PRICEEL TYPE PRICET TYPE PRICEL
BF218 012 0OC36 090 2N3053 0.2t
BF219 0.12 0C38 090 2N3054 060
BF220 012 | oca2 045 | 2N3055 0.60
BF221 0.2t 0C44 0.60 2N3442 1.00
BF222 0.12 0C45 0.50 2N37D2 015
BF224 018 I 0Ca6 039 | 2N3703 0.12
BF256 037 OC70 039 2N37D4 0.18
BF258 030 | oc7t 038 | 2N3705 018
BF259 030 | oc72 039 | 2N3706 014
BF260 025 | OC74 0.3¢ 2N3707 014
BF262 028 | oc7s 03e | 2N37os 014
BF263 025 | OC76 03a 2N3772 200
BF27: 027 { OC?7 0.50 2N3773 2.50
BF272 027 | OC78 023 2N3619 030
BF273 016 { OC81 026
BF336 030 | OC810 0.14
BF337 029 | OC82 0.26
BF338 029 | OC820 020
BF479 0C83 030
BFT 027 | OC84 030 VALVES
BFT 027 | OC8s 028 DY&7 0.60
BFX84 027 | 0C123 025 DY302 064
BFX85 027 { OC169 120 ECC8? 0.60
BFX 030 | OC170 120 EF80 0.55
BFY37 022 | OC171 0.92 EF183 070
BFY50 021 | OA91 007 EFi84 0.70
BFY5! 021 | BRC4443  0.65 EHD0 075
BFY52 o.21 R2008B 180 PCB6 085
BFY53 027 | R2009 130 PCC89 065
BFY55 033 | R2010B 160 PCC189 0.80
BFX R2265 150 PCF80 0.80
BHAQ002 190 | R2305 0.38 PCF86 0.72
BSxz20 0.23 | R2305 PCF801 070
BSX76 023 B8D222 037 PCF802 0.85
BSY84 0.36 | R2540 250 PCLB2 0.75
BU105 10¢ | S2802 PCLB4 0.80
BU10502 150 | SCR957 0355 PCL8E 0.85
BU105 04 200 | TIP31A 0.38
BU126 1.40 | TIP32A 036 PCL80S 082
BU205 120 | TIP3055 053 PLF200 1.00
BU206 162 | TIP31B 039 PL36 £1.10
BU208 160 | TS90 023 PL84 0.80
0Cc22 110 | TSy 025 PL504 £1.30
0C23 1.30 | TV106 09 PL508 150
[elorZ] 130 MJE340 050 | pi509 2.45
0C25 1.00 | MJE520 0.45 PLBO2 £2.75
0C26 1.00 | 2N2219 040 | Pves 0.75
0cas 130 | 2N2646 0.40 PY500A 1.60
0C35 1.00 | 2n2926 @15 PY81/800 0.70
TBA550Q 140 | BAX13 0.08
TBAS60C 150 | BAX16 0.10
TBAS60CG 1.50 BY126 0.10
TBAS70 1.00 | BY127 010
TBA570Q 1.00 | BY164 0.40
TBAS0OO 1.00 By179 0.57
TBA810 150 | BY226 —
TBAS20 2.00 BY227 012
TBA920Q 1.50 BYF205 0.14
100 | TBAS90Q 1.50 | 1N4001 0.04
120 | TCA270SQ 1.45 | 1N4002 0.05
’ TCA270SA 1.45 1N4003 0.06
0.50 | TCA270Q — | IN40O4 0.07
140 TCA1327B 1.00 ‘N4003 0.07
1'20 TCA800 2.00 | 1N4005 0.08
100 TDA1010 — | 1N4007 0.08
150 | TOA13278 1.00 | 1N4148 0.05
1'20 SBA750 1.75 1N4751 0.14
130 | SC9503P 1.20 | IN5401 012
0'30 SC9504P 120 | 1N5403 0.12
0'70 SLIB 500 | TN5404 0.14
1.38 sSL9178 7.00 | TN5405 0.14
100 | D1ODES aTHYRISTORS | 1NS406 o
1N5408 025
0.75 | OA47 0.06 BR100 022
0.75 | OA81 0.06 )
BR101 0.28
2.20 | OAS0 0.06 BT106 119
097 | 0A9 007 | gryg 123
1.40 |BA130 0.10
BT109 1.09
1.10 | BA145 0.16
BT116 1.60
1.10 | BA148 0.18
BT120 1.60
1.30 | BA154 0.18 Na444 0.90
145 1 BA155 0.10 :

Tel: {0274) 306018

e, Preston Street,
BD7 1LU

E.H.T. Trays
Colour
TYPE PRICE £
Pye €91 693 4.50

Pye 715/731/

735 5.50
Pye 737 5.40
Decca (Large
Screen)
CS2030/2232/
2630/2632/2230/
2233/

2631 5.00
Decca 80 5.30
Decca 100 5.30
Philips G8
520/540 530
Philips G9  5.50
Philips 550 5.30
GEC C2110 550
GEC Hybrid

CTvV 5.10
Thorn 3000/

3500 5.00
Thorn 800 2.42
Thorn 8500 4.75
Thorn 9000 5.50
GEC TVM25 2.50
ITT KB CvC
5/7/8/9 510
ITT KB CVC
20/25

30/32 5.50
Bush CTB25

MK3

Quadrupler 8.00
Bush X179 4.50
RRI (RBM)

AB23 5.00

Bang & Olufsen
4/5000 Grundig
5010/5011/5012/
6011/6012/7200,
2052/2210/2252R
Tandberg
(radionette)
Autovox
Grundig
3000/3010
Saba 2705/
3715
Telefunken
709710/
717/2000
Korting

6.60

6.80
6.80

E.HT. TRAYS
MONO

950 MK2

Single Stick
Thorn TV

11, 16K 70V 0.75
TV 20 2 MT 0.75

Tv 2016K
18v 0.75
BUSH 718 130




P.V. TUBES

38A WATER STREET, ACCRINGTON, LANCS BB5 6PX.
TRADE COUNTER OPEN MON-FRI 9 a.m.-4.30 p.m. SAT MORN. 9.30 a.m.-12 noon.

Telephone: Accrington (0254) 36521

WHOLESALE SUPPLIERS
OF TELEVISION COMPONENTS

INTEGRATED CIRCUITS

MC1307 100 |, ML922 129 SN7B13IN 130 TAA350A ] TBA120B 1.30 TBA570 100 TCAB00 199 10A2540 k17
MC1327 100 | MLI2E 218 SNT6226(DIN  1.55 TAA300 58 TBA12058 1.30 TBAG41-811 240 TCA940 180 TDA2541 285
MC1330P 80 | ML928 218 SN76227N 110 TAA310 28 TBA120U 1.00 1BAG41 BX1 200 104440 220 TDA2560 190
MC1349 120 | SA55608 180 SN76532N 150 TAA320 59 TBA395 220 T8A6S0 150 TOA10044 295 TDA2581 225
MC1350 96 | SA55708 180 SN78533N 130 TAAS50 28 TBA396 80 TBA6 13 110 T0A2540 115 T0A2590 325
MC1351 100 | S5A55808 290 SN76033N 153 TAAST0 180 TBA440N/TRA1441 TBAT00 212 T0A1170 199 T0A2591 276
MC1352 1.00 SA55908 290 SNT6544N 1.35 TAAB30 250 275 TBATZ00 212 TOA1190 280 TDA2593 2.50
MC1358P0 150 | SL9018 445 SN76650M ] TAAB30S 250 84440 250 TBATSD 206 T0A1270 n TDA2600 326
MC1495L 1.00 | SL9178 6.25 SN76660N 60 TAAG21 AX1 100 TBA480 1.20 TBABOD 9 TDA1327 1.00 TDA2611A 1.95
MC140118CP a2 | sL1310 180 SNT6666N ] TBA4800 120 TBABIDAS 135 TDA13528 180 TDA2640 225
MC140498CP a1 | su3270 120 SW153 274 TAAB40/S1 196 TBAS00P 1.58 18482D 170 10A1412 120 T0A2690 1.00
ML231B/ETTRE016 2.20 | SL76544 200 | TaTIAtP 95 TAA7008 L1 TBA510 200 TBAB9D 184 | T0A2020 486 T0A3950 2.3
ML232/ETT6016 SNT6003N 176 | Ta7050p 95 TAATO00 110 845200 1.20 184920 180 T0A2030 280 UPC566H 295

CA3065 220 | SN7B013N 150 | TaT051P 95 TAABE16 20 TBA5300 1.28 18A9200 180 1DA2521 417 UPC575C2 340
ML236 635 SN76013ND 1.50 TANTIP 1.80 TAAB40 TBA530 120 TBA950(2X) 240 TDA2522 240 UPC1025HI 4.50
ML237 1.95 SNT6023N 145 TAT172P 180 TBA120A n TBA540 149 TBA390 149 T0A2523 220
ML238 420 SN76023ND 95 TAT173P 145 TBA1208 n TBA550 1.58 TCA160 120 TDA2530 195 SOCKETS IC
ML239 250 | SNT6LION 89 TA074P 1.00 TBA1205A 0 TBA5500 168 TCATE0 2.30 TDA2532 245 8pn 24 16pn 20
ML920 412 SNTBIISN 227 TAT176P 5 TBA120AS 70 TBA5600 159 TCA2705Q 125 T0A2524 225 14 pin1g 14 pin Dil/Quil28

WE NDOW HAVE THESE SPECIAL CB INTEGRATED CIRCUITS

TAT2054P n NEW VALVES

25C1909 14 MSN5807 181 PLLO2AG 889 | LCN20 587 Please —

25495 110 ANT150 197 MC1351P 1.00 TA7204P i enguire for 332‘022 1;; g:g/ﬂlA l:: Egtgglsos :3

LC7130 593 TAT222 407 AN2140 381 | TA7Y30P 183 athers DY88/7 6 CYs01 145 PDS0D 293

AN240 184 TAT310P 278 LA4031P 321 | UPCII5EH 426 £cc8! &0 623 156 PFL200 135

ECC82 8B KT66 500 PL36 115
AC126 22 | aunio 200| BCtn 9| Bc2618 15| BD138 23| 8FN15 35 | BF259 24 | BFYSO 5| ocr9 20| 283708 10| Ecce3 80 K188 600 PLBI %
AC127 22 {AU113 140 BCI7IA 10 BC2624 15| ED139 28| 8F117 36 | Br262 84 | 8R100 17] Roo08e 180 | 2¥3708 17| ECc84 80 PC86 81 P2 a6
AC128 20 | 8C107 20(8C1718  10] BC2628 15 | BD140 31| BF125 26 | BF263 50 | BRIO1 30| R20108 180 | 2N2904 30 [ ECCB5 98 PC88 81 PLE3 143
AC128K 32 | BC107A 20 BCI172 9| BC300 3380144 120 | BF127 26 | BF2T1 24| BRCA4443 B0 | R2265 140 | 2N5294 48 | €CC88 135 PC92 80 PL84 84
AC141K 34 |BCIO’8  20|BCI728 10| BC301 28 [ BD159 65| BF154 12 | 8F273 12 | BRX46 40 | R2322 58| 2Ns296 a8 | ECF8D 80 PC97 114 PL95 1.00
AC142K 30 | BC108 20| Bct72e 10| BC303 28 (80160  1.30 ) gFI58 18 | BF310 30 | BRY39 30 | R2323 67| 285298 69 | ECFB2 88 PCI00 8p PLS04 132
ACIT6 25 |BCI0BA 20| BCIT3C 12| 8307 10 | BD166 52| BF160 27 | 8F311 30 | BRY56 §7 | R2461 150 | 2N5438 53 | ECH81 104 PCcs 70 PL508 143
ACI76K 32 [BCI08B 20| BCI74AB 10 | BC308A/8 17 [BD179 52 | BF167 24 | BF336 36 |BT106 100 | R2540 230 { 2N6107 75 | ECHB4 113 PCCES 85 PL503 278
ACIBT 26 | BCI08C 20| BC1B2 9| BC327 11 | BD182 72 BF173 22 | BF337 30 (87108  1.24 | ACA16334 90 | 25CB43A 1.50 | ECL8O B4 PCCBB 82 PL519 278
aci87k 28 | BC109 20! BCIB2B 10 | BC328 9 {BD183 75| 8F177 35 | BF338 34 |BT116 121 RCA16335 80 | 25C1172Y 2.20 |  ECL82 17 PCC8Y 79 PLBO2 245
AC188 25 | 8C1098 20 | 8C183LB 10| BC337 11 | 80201 85 [ BF178 26 | BF355 37 |8UI04  2.00 | TIP29C 43 ECL86 84 PCCIBY 102 PY33 61
ACI88K 37 [BCIOSC 20 [ BC184 9| BC338 9 | BD202 80 | BF179 28 | BF362 37{BUI05 125 | TIP3OC 43 | THEAMISTORS | ECF86 78 PCCBOS 140 PYBB 81
A0143 82 [ 8C114 12 | BC184 10 | BC4BY 30 | 80203 80 | BF180 36 | BF363 33{BUI08  1.80 | TIP3IC a1 | VATI04 784 Er80 68 PCFSO 75 PY500A 140
AD149 79 [BCIIGA 12 BC204 10 | 8c547 10 | BD204 84 | BF181 36 | 8371 3018UI24 130 | TIP32C 42 | VABES0 55 | EFgs, 88 PCFB6 193 PYBOOH 69
AD161 42 | 8C117 20 | BC208 13| 8548 10 | BD222 46 | 8F182 30 | BF457 35 By126 149 | TIP338 75| vato3s 35| Erse 119 PCF200 123 UCFBO 87
AD161/2 1.15 | BCIY 24 | BC208 10 | BC549 8 | BD223 56 | BF184 30 | 8F458 28 [BU204  1.50 | TIP41C g | GEC Oual EF8Y 143 pCFB00 138 UCHB1 143
AD162 a2 [ 8C140 32 | BC212 9| BCHS0 7 | 80225 47 | 8F185 30 | BF459 35 [BU206 134 | TiPa2C 47 | Posistor  1.50 }  EF183 68 PCFBO1  1.13  UCL8Z 84
AF114 4 (80141 26 | 8C212L 9| BC557 8 {80232 45 | BF194 11 | BF639 28 (BU206  1.80 | TiPa7 19 | GEC Duat EF184 68 PCFBO2 86  UCL83 9
AF1I8 62 | BC142 21 | BC213 9 [ Bcsss 9 | 80233 35 | BF195 11 | BFT42 28 {BU208  1.60 | TIP2955  @p | 2040 150 | EH90 1.02 PCFB05 163 ULB4 102
AF12) 56 | BC143 24 (BC2138 10 | BCY72 13 {80234 37 | BF196 10 | BFT43 28 |BU20BA  1.65 | TIP3055 €3 EL34 163 PCFBOE 130 U26 130
AF124 34 (BC147 9 | BC213L 9| BONS 32 [BD235 33 8F197 11 | BFW10 60 | BU208/02 2.10 | TIS: 2 CERAMIC ELB! 86 PCFB08 163 U191 95
AF125 35 BC148 9 |BC214 9|epriea 65 |BD236 40 | BF198 18 | BFX29 30 [BU326R 142 | TV106/02 1.5 FILTERS ELB4 68 PCH200 145 6F23 85
AF126 34 |BC148 10 |BC214L 10| BDI24P 60 [BD237 33 [ 8r199 15 | BFx84 27 |BU4OT  1.25 | 2NG36 21 | M 18| 90 82 PCLB2 78 UY8S 80
AF127 32 | BC157 11 |Bc2378 12| BDI3) 33 | 80238 35 | 8r200 30 | BFX85 28 |BUSO0 195 | 2n2905 2B | 5.5Mhz 74{ (509 222 pclB3 200 PLBO2T 250
AF138 42 |6c158 10 | BC238A/B/C 8 | BO132 35 | BD410 65 | Br241 15 | BFX86 30 | E1222 28 | 23054 60 EY86/7 68 pcLgd 81
AF239 45 | BC159 10 |BC2512 12 {BD133 40 | BD434 65 [ BF256LC 28 | BFX88 25 |MJE340 40 [ 23055 60
A2 200 {BCIG0 25 |BC252a 12 | BDI35 26 |BDSI7 6O [@F256 28 | BFYS0 20 |[MJES20 44 |2N3702 1y | | CRYSTALS
AUI06 250 {BCIGY 28 |BC2528 12| 8p136 27 80520 75 [eF257 28 | BFYSI 22 (M)3000 236 {2N3703  1g | A3Mhz 130 AN velves are new — boxed — guaranteed.
aio7 200 |8c1708 15 fec261a 18 lBp13 26 KBOX32 150 ferose 25 | grvs2 20 locn 27 | Natos  9p | B8Mh 130 Please add 15% VAT to ALL items.
DIDOES) TRANSFORMERS NEW MONO TUBES

AATIS 9 | BY210/800 33 | IN5401 12 LOPT MULLARD A31/510 110° 127 17.00

BA102 17 | By298 22| INS402 14 RECTIFIER TRAYS == MULLARD A34/510 110° 14" 1850

BAIN5 13| Br298 22| INS403 12 —mT R VEGA AS0/120WR .20" 13,60

BA14S 17 | BYXID 20 IN5404 12 THORN 950 Mk 1! 425 RB.M.A774 Mano 1.74 VEGA A61/120WR 24" 15.00

BA148 17| BYX36/10 30 [ IN5405 13 THORN 1400 3 Stick 42§ RBM 2179 1500 VEGA 12" 90° 15.00

BAIG4 6| Bvx3s/e00 35 | IN5406 . 18 THORN 1500 3 Stick 185 RBM.2718 22" 1950

BAI55 14 BYX55/600 30 |IN5407 16 THORN 1500 5 Suck 425 ROMyI 208 1385

THORN 1600 348 PHILIPS 210/300 Mono 10.00 REBUILT COLOUR TUBES

BA156 15 | BYX71/600 90 | IN5408 16 e ANI3000 50 PHILIPS G8 1000 e

BA317 25 | 0A47 911484 4 ORN/000/3500 o PHILIPS 69 175 177.18"-187.20"-22" £30.00

'BAX13 4| 0ago 6 [1T2002 M oRNlE00D 185 PHILIPS 611 1250 267-25" £34.00

BAX16 8 | 0A91 6 | Y969 L1] THORN B500/8800 5.40 PYE 691/3 1450 26" 110° £36.00

8B1058 30 | 0ASS [] THORN 900D 143 PYE 697 (Printed) Glass for Glass exchange

BB105G 30 | 04202 n DECCA CTV 18/25 535 PYET31 2 year wamanty

8Y126 12 | IN914 4 DECCA 1730/1830 168 PYE 725 80°

BY127 11 | IN40O1 4 DECCA 1910/2213 Bradiord 592 PYE 169 MULLARD COLOUREX TUBES

8Y133 15 | IN4002 I OECCA 30 592 DECCA 80 BES

BY164 5 | IN4003 . DECCA 80 828 DECCA 100 OR THORN NEW LIFE TUBE

8Y176 85 [ 14004 5 DECCA 100 504 pecta 1730 187 A47/342X-A41/343K 59.00

UNIVERSAL L.T.T. 5.40 DECCA 2230 "
BY182 87 | IN40OS 5 197 A48/120X 52.00
i GEC 2040/2028 5.4 GEC 2110 9.00 0" A51/120: 52.00
BYiey 55][[a008 > GEC 2110 Pre Jan ‘77 595 GEC 2040 950 OgAS /120X ;
8v223 90 | IN4007 8 GEC 2110 Post Jan 77 8.5 ITT CVC 1-9 920 R2gASEII20 p20s
: 25" AB3/120X 54.00
8199 28 | IN4148 3 PHILIPS 8 Short Focus Lead 5.86 ITT CVC 25/30/32 8.00 78" AB6/120% 300
BY208 14 | 'INa4ag 10 PHILIPS G Lang Facus 550 585 1TT CVC 20 ] 118 TPOSEL sa80
PHILIPS G3 6.3 JLHDBNISO0D!EHT] (213 Glass for Glass exchange ’
PYE 691/3 513 THDRN 3000 SCAN 638 0 A i
PYE n 34 Lead 1.““ TNORN 3000 !.'5 year warranty or ui' option.
) PYE 731/25 5.95 THDRN 8500 10.00 TUBES. Collection from trade counter only.
i THORN 3000 10.85 The staft of PV Tubes would like to thank all ther
ZENER DIODES ::m::zgm'“u AV ::: THORN 3000/3500 Mains Trans 10.00 customers/friends for their support in the past year
i . THORN 1581 and send warmest wishes for a Merry Christmas and
BZXB1/BZXB5C{1.IW)  BZY88-(40OMW) pe R R UL b THORN 1591 a Prosperous 1982
6V2-7V5-8V2-9V1 2V7-3V-3V3-3V6 1T K8 CVC20/25/30 {Mutlard Type} 6.35 THORN 1691
JOV-TIV-12V-13V-15V  3V9-4V3-4V7.5vE RRIT20 .80 QHIEALS00
16V-18V-20V-22V-24V-  5V6-6V2-6V8-1V5
27V-30V-33V-36V BV2-9V1-10V-11V
39V-47V-56V-68V 12V-13V-15V-18V ! PANELS As our reqular customers kn{)w ordgrs
750 20v-21v. IF. Gain Module 900 ‘e'el’h'"’d“e‘:] in b9'°': 4 [l;’;m will be dis-
{Pye, Philips) patched the same day. Give us a ring —
Price 20p sach Price 10p each w C.0 A PANEL we'll give you service
) Wit 74 {Pye. Ecko. Invicta, Dynatron) 2000 ’
VI8 81 CONVERGENCE PANEL
ACCESS ACCEPTED v b Philips G8 1785
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ELECTRONIC TUNERS AND ASSEMBLIES

SUNDRIES
Mullard ELC1043/05 1.60 —_—
Muflard ELC1043/08 7.60 ANTIFERENCE Super Set Top 880
[ ] [ ] 4 P/B OECCA/GEC/TT 580 ANTIFERENCE Car antenna 7.80
6 P/B DECCA/GEC!TT 7.00 ANTIFERENCE Xtra Boost UHF Amp. 1540
4 P;B PYE 9.00 ANTIFERENCE SB11 Sphitter 240
. . 6 P/B PYE 1800 Surface Mounting Aersal Outlets 80
Telephone. Accrmgton (0254) 36521 PHILIPS G8 Tuner 10.50 Cable Chps per 100 118
PHILIPS G8 Ass {Squara/Eariy} 1350 Transductor 30° 208
PHILIPS G8 Ass. (Sloping/Lare) 1190 EHT Final Anode Cap 53
PHILIPS GS Tuner 10.50 Defay Line CTAV 82/DL50/50L 141 220
REPLACEMENT ELECTROLYTICS WIREWOUND RESISTORS PHILIPS G11 Tuner .00 ETCRG o 25p per mts.
DECCA 30 (400/400/350V) 2986 ITV/PYE/GEC 7 Bution P/B 1395 Coax Plugs packof 10 1.80
DECCA 80 {400/350V) 11§ PREFERRED VALUES GEC 2110 & way P/B 175 Focus contro) GEC/THORN 183
OECCA 100 (800/250V) 115 | WW/EW price each U321 UHF Tuner 7.50 PVC Tape 35
DECCA 1700 {200/200/400/350V} a8 1R 1KS 20 | THORN 8800 SELECTOR 1.50 M Plugs 25
PHILIPS G8 (600/300V} 221 2K2-3K3 20 | THORN 3000 SELECTOR 1140 PL258 Plugs 40
PHILIPS GS (600/300V} a2 4K7-6K8 20 DECCA 30 Senes width control 50
PHILIPS G11 (470/250v} 450 10K 25 SUNDRY TUNER ACCESSORIES DECCA 3.9R Modulohm : 60
PYE 691/7 {200/300/350V} 239 w e Line Connectors 35
PYE 731 (600/300V} P 1R-4K7 2 RANK Tuner Push Button 137 }" dia. 30p 6.3V CRT boost trans 435
RBM AB23 (2500/2500/30V) 1.26 K612 21 RANK Tunes Push Button 2" lang X { dia. 30p ANTIFERENCE XG8 High Gain Aenal
(2500/2500/25V) 1.15 16K 22K 21 RANK Tuner Push Button 2" long x §" dia k) {State Channel} 18.00
RBM A823 (600/300V) 230 | uw GEC Tuner Neons 2110 chassis 1L Reducers for PL259 16
RBM Z146 (300/300/350v) 315 1R-6K8 24 Onve Cams 10p sach 8. We have a full range of aerials and accessories
ITT CVC5/8 (200/200/75/25} 247 10K-15K 24 available from the trade counter
ITT CVC 20 (220/400V) 200 22K 2 SWITCHES
GEC 2110 {600/250V) 1.94 —
GEC 2040 {1000/2000/35V) g | VW e . 2 4A Oouble Pole Or/Oft Switch General
GEC 2040 (300/300/150/100/50) 410 - Purpase Push/push 62
THORN 3500 (400/40V) o 15K-22K 2 Philips GB Push On/OH Switch 138 SOLDERING EQUIPMENT
THORN 950 (100/300/100/16/275V) 1.83 4A Qouble Pole Rotary On/oft 62 WELLER Iron Krt 15W 300
THORN 1400 {150/100/100/100/150/320V) 279 A1 Beam Switch (THORN 3500) 50 WELLER Iron Kit 26W {inc ups} 489
THORN 1500 {150/150/100/300v) 20t RESISTORS A1 Controls 5m (THORN 3500) 89 WELLER iron 25W 3.80
THORN 1500 {12/300v) n i GEC 2110 AT Control IMS5 (Red, Blue, Green) each 58p WELLER 3/16" Single Fiat Tips 51
THORN 3500 (175/100/100/400/350V) 246 A range of the following at Preferred Valvas GEC 2040 Or/Oft Switch each §8p MIN Soldering Iron 5.00
THORN 3500 (1000/63V) 85 Price par 19 pack WELLER Heat Gun Kit 14.00
THORN 3500 {1000/70V) s | 025w 209 WELLER Heat Gun 11.00
THORN 8000/8500 (2500/2500/63V) 156 | 05W  3R3108M2 20p THERMAL CUT OUT {Pair} Tips for Gun 38
THORN 8000/8500 (700/250V} 2 W 10R to 10M 36p THORN 3000 2A Metal 1.80 WELLER Cordless Iron 24.78
THORN 8000/8500 (400/350V) 256 | aw 10R to 150K 62p THORN 8500 2 5 Plastic 1.80 ANTEX Soldering Iron 25W 409
THORN 9000 (400/400V) 305 W 10M 62p GEC 2040 Metal 250 Soider Remover Sucker 6.50
. Solda Mop 70
500G Reel Solder 7.00
MIXED DIELECTRIC CAPACITORS SKELETON PRESET oAl -
I .
POTENTIOMETER PYE LABGEAR 2506 Solder 350
v:uuuec 0.1 mFd 8 HORIZONTAL and VERTICAL DATA BOOKS NO VAT
1000V 0.01 mFd 20 | MINIATURE prize each c‘|: CMBO40/WB UHF Masthead {ch21-68) 18.06 Transistor Equivalent
0.047 mFd 29 | 100R-2208-470R-1K0-2K2-4K7-10K-22K47K-10 CMT025 UHF High Gain MHA. 24V TVT 80 A-Z anly 175
01 mFd 32 | 220K-470K-1M0 (specify grop A. B or CO} 1491 TVT 80 2N/2S senes only 400
022 mFd 48 | CIANOARD prive each 14 CM7081 Power Unit {12V) 10.84 TVT 80/80 A-Z and 2N/2S together 150
el 75 | /00R-220R-470R-1K0-2K2-4K7-10K-22K 47K CM70B5/W8 VHF/UHE M.HAmp 12V} 12.80 LIN IC Baoks LIN 1 595
1250v (0 ot 45 ) 100K-220K-4 70K-1M0-2M2-4M7 CM7073 VHFAUHF Dist Amp (8+1) .00 LiN2 595
1500v gggq m:: ;: CM7053 'Behind the xet’ UHF Amp. {mains) 10.73
.0047 ml \ . CM7043 ‘Behind the set” 2nd Set Amp (UHF-2 outputs)  10.08 c
ouz2 i u MIDGET' CONTROLS CM006 UHF 6 way Passve Spite 1072 SERVICE AIDS
.033 mi 5 CM7042 TV Games Combinar an SERV H
Insulsted [ A, 8 1SOL Freeze-ft 80
spindle length CM9003 Flush Moun: Single Outlet Isclated 118 SUPER SERVISOL 15
LESS SWITCH 39p CM9009 Flush TV/FM Diplex Outlet Isolated 300 SERVISDL Foam Cleanser 70
N CAPACITORS Log or Lin CM7089 Tr Star Amalified Set Top Aerial (ch21-68) UHF  17.50 SERVISOL Plastic Seat 68
5K-10K-25K-50K-100K-250K-500K- 1M CM6038 VHF/UHF 625 TV Patt Generator 97.50 SERVISOL Sihcone Grease 78
AXIAL TYPE WITH D.P.S.T. SWITCH CMB052 UHF/VHF Pl Colour Bar Generator 215.00 SERVISOL Tubes Silicone Grease 1.80
Log: 5K-10K-25K-50K-100K 81p 7056 TELETEXT AOAPTOR (Converts any set to remote} 206.00 SERVISOL Aero Klene 83
Vot MF Prce | Volt  MF Price 250K. 500K, 1M, 2M AMPLIFIEO CARAVAR AERIAL (Al Channels) 18.50 SERVISOL Aero Duster 78
10 22 7 47 7 SERVISOL Excel Polish 52
47 7 100 19 Penetrating Fluid 70
100 8 220 30 SLIDER POTENTIOMETERS Fure Extinguisher 640G 1.88
220 11 470 kL] FUSES Heat Sink Compound 25G 1.00
470 18 1000 53 | Linorlop FUSES Silicone Rubber Tube 1108 298
16 1000 ) 2200 85 ?;”“ :z: ?Sl g:: Pock
1w
2 10 B 7l s6p 47K 56p o LS ELOW o
2 7
4 19 250ma-500ma-75Cms-1A a8 ELECTROLUBE PRODUCTS
]3; ‘: 100 29 MULTITURN POTENTIOMETERS 1 5A-2A-2.5A-JA-54 40
220 ] 20 B 100K 1} ANTISURGE
470 22 | 300 12 30 GEC/TCE 559 250ma, 500ma 60)ma, 630ma, 750ma. 850ma. 1A, 1.254 Electro-Mech tubricant 1.38
1000 1% - . - PHILIPS G8 55p 15424 141 Elect cleaning solvent 1.50
2200 | ® o 73| oeccaman 55 25A.3A 5 216 Freezer BD
4700 20 8 Foam cleanser 1.00
10 28 20m ANTISURGE Heat transfer compound 107
40 2 9 22 56 THICK FILM RESISTOR NETWORKS 80ma n Silicone compound 1.81
50 500 » 33 B 100ma, 160ma, 200ma 2.08 Spacial contact fluid {Snorkel) 207
63 1 7| soov 1 0 THORN 3500 {5 pin connection) 198 315ma. 500ma. 630ma, 800ma, 1A, 1.25A. 1.6A. 2A 107 Permagard 143
22 7 PYE 731 (6 pin connection) f 3.10 2.5A.3.15A 143 Elec mech lubricant pen [1]
THORN 3000 {Cwcunt Ret R704/7} 88 20mm QUICK BLOW
100ma 45
° 250ma, 500ma. 630ma, 800ma. kY
DISC CERAMIC CAPACITORS CONVERGENCE PRE-SET POTS 1A 1.25A 1,64, 2A. 2.5A. 3.15A 54 - a7
High Voltage 3 Watt complete with knob eacn L AN o 12 m
8KV d.c.-1 2KV d.c. 180pF 3 5RO-5RB-10R-15R-20R 35 s SR T
39 pF 0 | 2000F 30 | 50R-1008-200R-5008 3 HOW TO ORDER
140pF 0 220pF 30
150pF kL] 250pF 3 Add 15% VAT to ot Prices.
MAINS DROPPERS Add 75p par ordes P&P ~ First Class Mail
is used whenever possible.
METRIC CONVERGENCE POTS
DECCA 20 220 Goads lor U.K. supply only.
Philips G8 .
—TEST EQUIPMENT 5R-10R-20R-50R 35 RBM.A823 7 For orders of very small odd stems. 1e IC's. Trans, diodes —
Portable Dscilloscape 150.00 RBM 161 65 Customers need send only 30p
Probes x 10 £10.90 GEC 2000/2018 70 For Aerosol's please add 30p per can
EAGLE PRGOUCTS GEC27840 . {These are very heavy )
[EZnEenasybiens 18500 PYE 713/15 3R5/15/45R 148 Orders over £25 betare VAT are Post Free excapt when the order
PYE 725/31 3RO/S6R/27R [ contains AEROSOLS
CRT Tester/Rejuvenator 17200 | piease sand large SAE for full EAGLE Catalogue. PYE 725 56R/ZTR 2
LABGEAR Colour 8ar/Cross Hatch 215.00 Cauaiclonjivbeshsasiatad balist
- P PHILIPS 5050} L] A HES SAE PLEASE
5 L ENQUIRIES SAE PL
LABGEAR Pattern Generator (Pocket Size) 9750 | wew N 200000 625 ‘;:mg é;%bggg”l““ b
EMS 5100 0pv 895 7 VAT invoice on request
M10 100000y 11.50 PHILIPS G8 47R section ki} al q
EAGLE PRODUCTS EM50 ) §0.000 opv  18.95 THORN 1500 96 We do regret any postal increases but we try our best to give 3
EMC321 Carrying Case for above 225 THORN 3500 75 speedy. and efficient service. at a lair price
SES00 Headphones 178 Digital Meter TS1000 4450 THEIRN 8000 96
SE540 Headphones with Volume Control 850 KHP 30N Measuting Probe (30kVY (EH.T)  29.95 THORN 8500 {1} Same day dispatch
SEBOO Lightweight Headphones 1886 T1206 2 Station Intercom. (%13
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TRANSISTORS, ETC.
Type Price (£) | Type Price (£) | Type Price (£) | Type Price (£) | Type Price (£) | Type Price (£) | Type Price (£) | Type Price (£} | Type Price (£) | Type Price (£)
AC107 48 [ AU103 2.40 | BC192 0.56 | BC377 0.29 | BD234 0.68 | BF222 0.51] BPX29 1.62 | MPSUO5  0.86 | ZTX500 0.18 [ 2N3819  0.47
AC117 0.38 | AU107 2.75 | BC204* 0.39  BC394 0.39 | BD235 0.63 | BF224 &J 0.22| BR101 0.53 | MPSUO6  0.78 | ZTX502 0.22 | 2N3820 0.72
AC126 0.36 | AU110 2.40 | BC205* 0.39 | BC440 0.52 | BD236 0.63 | BF240 0.32 | BR103 0.64 | MPSUS5  1.26 | ZrX504 0.28 | 2N3866 1.08
AC127 0.54 | AU113 2.60 | BC206° 0.37 | BC441 0.59 | BD237 0.68 | BF241 0.31| BR303 1.06 [MPSUS6  1.32 | 2n404 1.30 [ 2N3904  0.20
AC128 0.48 | 8C107* 0.16 | BC207* 0.39 | BC461 0.78 | 8D238 0.68 | 8F244* 0.51| 8AC4443 1.76 | MPSU60  0.82 | 2N696 0.48 | 2N3905 0.20
AC128K  0.55 | BC108* 0.15 | BC20B* 0.37 | BC477 0.30 | BD253 1.68 | BF245* 0.43| BRY39 0.60 | MPU1I3T  0.59 | 2N697 0.48 | 2N3906  0.20
AC141 0.65 | BC109* 0.16 | BC209° 0.39 | BC478 0.25 | BD4 10 1.85 | BF254 0.48 | BRY56 0.44 | 0C26 1.90 | 2N706A  0.33 | 2N4036 0.94
AC141K  0.70| BC113 0.22 | BC211* 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 | BC114 0.22 | BC212°* 0.17 | BC547°* 0.13 | BDA35 0.70 | BF256L*  0.49( BT106 1.50 | 0C29 1.60 [ 2N914 0.32 | 2N4124 0.17
AC142K 0.65 | BC115 0.24 | BC2121° 0.17 | BC548°* 0.13 | BD436 0.71 | BF257 0.44) BT109 1.99 | 0C35 1.25 | 2N916 0.48 | 2N4126 0.17
AC151 0.31 | BC116° 0.25 | BC213* 0.16 | BC549* 0.16 | BD437 0.74 | BF258 0.52( BTt16 1.45 | 0C36 1.26 | 2N918 0.54 | 2N4236 2.20
AC152 0.36 | BCi17 0.30 | 8C213L*  0.18 | 8C550 0.24 | BD4A38 0.76 | BF259 0.54| BT119 5.18 | OC42 0.90 | 2N930 0.29 | 2N4289 0.32
AC153 0.42 | BC118 0.24 | BC214* 0.18 | 8C556 0.23 | BD519 0.88 | BF262 0.73| BU102 3.35 [ Oca4 0.68 | 2N1164  10.29 | 2N4292 0.32
AC153K  0.52| 8C119 034 | BC214L*  0.18 | BC557° 0.18 | 8D520 0.88 | BF263 0.88| BU105 1.80 | OC45 0.63 | 2N1304 1.40 | 2N4416 085
AC154 0.41 | BC125° 0.30 [ BC225 0.42 | BC558* 0.16 | BD599 0.87 | BF270 0.47| 8U105/02 1.95 { OC70 0.66 | 2N1305 1.29 | 2N4444 1.90
AC176 0.45 | BC126 0.30 | BC237* 0.16 | 8C559° 0.17 | BD60O 1.23 | 8F271 042| BU108 2.98 | OC71 0.73 | 2N1306 1.49 | 2N4921 0.80
AC178 0.51| 8C132 0.20 | BC238* 0.16 | BCY10 0.30  BO663BR  0.86 | BF272A  0.80( BU126 2.910C72 0.73 | 2N1307 1.32 | 2N5042 1.85
AC179 0.55 | BC134 0.22 | BC239°* 0.22 | BCY30A 1.06 | BDX18 1.56 | BF273 0.33] BU204 2.50 | OC81 0.83 | 2N1308 1.63 | 2N5060  0.28
AC187 0.56 | BC135 0.21 | BC251* 0.25 | BCY32A  1.19 | BDX32 2.95 | BF274 0.34] BU205 2.58 | 0C81D 0.95 | 2N1711 0.47 | 2N5061 0.30
AC187K  0.65 | BC136 0.22 | BC252* 0.26 | BCY34A 1.02 | BDY16A  0.63 | BF336 0.63| BU206 2.59 | 0C139 1.30 | 2N1893 0.52 | 2N5084 0.63
AC188 0.52 | BC137 0.30 | BC253* 0.38 | BCY72 0.27 | BDY18 1.55 | BF337 0.65| BU208 2.78 | 0C140 1.35 | 2N2102 0.71 | 2N5086 0.49
AC188K  0.61| BC138 0.35( BC261A*  0.28 | BD115 1.35 | BDY20 2.29 | BF338 0.68| BU4O7 1.38 | 0C170 0.80 | 2N2217 0.55 | 2N5087 0.50
AC193K  0.70 | BC140 0.36 | BC262A*  0.28 | BD123 1.50 | 8DY38 1.38 | BF355 0.72| BUY77 2.50 [ OC171 0.82 | 2N2218  0.38 | 2N5208  0.59
AC194K  0.74 | BC141 0.44 | BC263° 0.26 | BD124 1.85 | BF115 0.48 | BF362 0.49| C106D 0.80 | 0C200 3.90 | 2N2219 042 | 2N5294 066
ACY17 1.20 | BC142 0.35| BC267* 0.20 | BD130Y 1.56 | 8F117 0.45 | BF363 0.49| C106F 0.43 | 0C201 3.95 | 2N2221A  0.26 | 2N5296  0.68
ACY19 0.95 | BC143 0.38 | BC268* 0.28 | BD131 0.58 | BF120 0.55 | BF367 0.29| C111E 0.48 | 0C202 2.40 | 2N2222A  0.41 | 2N5298  0.71
ACY28 0.98 | BC147* 0.12| BC286 0.40 [ BD132 0.68 | BF121 0.85 | BF451 0.43| D4ON1 0.64 | 0C205 3.95 | 2N2369A  0.40 | 2N5322 1.18
ACY39 2.02 | BC148°* 0.12| BC287 0.49 ( BD133 0.70 | BF123 0.48 | BF457 0.48 E300 0.42 | OCP71 1.98 | 2N2401 0.80 | 2N5449 0.18
AD140 1.79 | BC149°* 0.13| BC291 0.27 [ BD135 0.37 | BF125 055 | BF458 0.49( E1222 0.47 | ON236A  0.94 | 2N2484 0.36 | 2N5457  0.48
AD142 1.90 | BC152 0.42| BC294 0.37 [ BD136 0.38 | BF127 0.51 | BF459 0.52| £5024 0.19 | R20088 2.72 | 2N2570  0.74 | 2N5458  0.40
AD143 1.78| BC153 0.38 | BC297 0.36  BD137 0.40 | BF137F 0.78 | BF594 0.16| GET872 0.48 | R2010B 2.79 [ 2N2646  0.82 | 2N5459 0.58
AD149 1.42 | BC154 0.41| BC300 0.62 | BD138 0.42 | BF152 0.19 | BF596 0.17| ME0402 0.18 | R2322 0.75 | 2N2784 1.15 | 2N5494 0.85
AD161 0.66 | BC157° 0.13| BC301 0.38 | BD139 0.48 | BF158 0.25 | BF597 0.27 | MF0404/02 0.18 | R2323 0.85 | 2N2869 2.08 | 2N5496 1.05
AD161/162 1.22| BC158* 0.12{ BC302 0.86 | 8D140 0.50 | BF159 0.27 | BFA39 0.30( ME600Y  0.18 | ST2110 049 | 2N2894 0.45 | 2N6027 0.55
AD162 0.71 BC159° 0.14| 8C303 0.64 | BD144 2.24 | BF160 0.20 | BFR40 0.29| ME6002 0.18 | ST6120 0.48 | 2N2904°  0.40 | 2N6107 0.71
AF114 1.32 | BC160 0.52| BC304 044 | BD145 0.75 | BF161 0.84 | BFR41 0.30| MJ2955 1.30 | TIC44 0.25 | 2N2905*  0.39 | 2N6122 0.60
AF115 1.26 | BC181 0.58 | BC307* 0.17 [ BD150A*  0.51| BF163 0.66 | BFA50 0.29| MJ3000 1.58 | TIC46 0.35 | 2N2906*  0.36 | 2N6178 1.07
AF116 1.28 | BC1678 0.15| BC308* 0.14| BD155 0.90 | BF164 0.95 | BFR52 0.33 MJE340  0.68 | TIC47 0.45 | 2N2926G  0.15 | 2N6180 1.39
AF117 1.32 | BC1688  0.14| BC309° 0.18 [ BD157 0.51 | BF166 0.50 | BFR61 0.29| MJE341% 0.72 | TIP29A 0.47 | 2N29260 0.14 | 2N6211 2.74
AF118 098 | BC169C  0.15| BC317* 0.15 [ BD158 0.75 [ BF167 0.38 | BFR62 0.28| MJE370  0.74 | TIP30A 0.50 [ 2N2926Y  0.14 | 2SB337BP 4.28
AF121 0.68 | BC170* 0.15| BC318* 0.15 [ 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 | BFR80 0.29| MJES20  0.85 | TIP31C 0.67 | 2N3053 0.48 | 25C643A  2.26.
AF125 0.38| 8C172° 0.14| BC320 0.17 | BD163 0.67 | BF178 0.46 | BFR81 0.30] MJE5S21 0.95 | TIP32A 0.56 [ 2N3054 0.68 | 25C930D  1.80
AF126 0.36| BC173* 0.22| BC321A&B 0.18( 8D165 0.66 | BF179 0.58 | 8FASS 0.42 MJE2955  1.20 | TIP32C 0.72 | 2N3055 0.72 | 2SC1061  1.45
AF127 0.86| BC174A & B BC322 0.28 [ BD166 0.88 | BF180 0.53 | BFT41 0.48| MJE3000 1.95 ( TIP33A 0.77 | 2N3250  0.52 | 28C1172Y 3.56
AF139 0.58 0.26 | 8€323 1.15 | BD175 0.90 | BF181 0.53 | BFT43 0.55| MJE3055 1.22 ] TIP34A 0.84} 2N3254 0.58 | 25D234 1.48
AF147 0.52| BC176 0.22| 8C327 0.16 | BD177 0.58 | BF182 044 | BFWI11 1.02| MPF102 0.40 | TIP41A 0.72| 2N3391A 0.38 [ 3N128 1.60
AF149 045| 8C177* 0.20 | 8C328 0.18| BD178 0.92 | BF183 0.52 | 8FW30 2.58( MPS3702  0.33 | TIP42A 0.80 | 2N3633 0.60 | 40250 0.98
AF178 1.35| BC178* 0.22 | BC337 0.17 | BD181 1.94 | 8F184 0.44 | BFW59 0.19| MPS3705  0.30 [ TIP2955 0.77 | 2N3703 0.17 | 40251 1.14
AF179 1.36 | BC179* 0.28 ] 8C338 0.17 | BD182 2.10 | BF185 0.42 | BFW60 0.20{ MPS6521  0.36 | TIP3055 0.58 | 2N3704 0.19 | 40327 087
AF180 1.35 | BC182* 0.15 | 8C340 0.19 [ 8D183 1.34 | BF186 0.42 | GFAVS0 0.65( MPS6523  0.36 | TIS43 0.44| 2N3705  0.17 [ 40361 0.48
AF181 1.33( BC182L*  0.15| BC347° 0.17 [ BD184 2.30 | BF194° 0.14 | BFX29 0.38( MPS6566 0.44 | TIS73 1.36 | 2N3706 0.16 | 40362 0.50
AF186 1.48 | BC183* 0.14| BC348A & B BD187 1.20 | BF195° 0.13 | BFX84 0.42| MPSAO5  0.30 | TISS0 0.23 | 2N3707 0.18 | 40410 0.94
AF202 0.27| BC183L*  0.14 0.17 [ BD188 1.25 | BF196 0.14 | BFY50 0.38| MPSAO6  0.32 | TIS91 0.28 [ 2N3708  0.17 | 40429 0.88
AF239 0.73| BC184° 0.15| BC3498  0.17 | BD189 0.71 ]| BF197 0.15 | BFY51 0.37| MPSA55 043 | ZTX108 0.14) 2N3715 1.70 | 40530 0.79
AF240 1.40{ BC184L*  0.15| BC350° 0.24 | BD222 0.91 | BF198 0.29 | BFY52 0.36| MPSA56  ©.45 | ZTX109 0.16 | 2N3771 2.09 | 40595 1.39
AF279S 0.91| BC185 0.36 [ BC351°* 0.22| BD225 0.91 | BF199 0.29 | BFY53 0.36| MPSA93  0.56 | ZTX21 0.23 [ 2N3772 2.08 ( 40603 113
AL100 1.30| BC186 0.25 | BC352A*  0.24 | BD232 0.91 | 8BF200 0.26 | BFYS0 1.98] MPSLO1 0.33 | Z1X300 0.16 | 2N3773 2.90 | 40636 1.25
AL103 1.58| BC187 0.27 | BC360 0.59 | 8D233 0.62 | BF218 0.42 | BPX25 1.62| MPSUO1  0.81 | ZTx304 0.26| 2N3794  0.40 | 40654 0.89
Atfternative gain versions available on items marked®. For matched pairs add 20p per pair.
RESISTORS Mixes of & minimum of
LINEAR IC's Type Price (£) | Type Price (£) | DIODES Type Price (£) | VDR’s, etc. VALVES Carbon Fitm (%) 10 of one 10pcs of any velve:
Type Price (]| 5N76003N 3.32 | TBA240A  3.98 | Type Price (£) | BY114 0.60 | 7ype Price (£) | Type Price (£) £s velve 50pc 100p¢ 500pc
BRC1330 0.93 SN76013N 2.52 | TBA281 2.07 | AAY 0.17 | BY118 1.10 | £29572 DY86/87 0.76 | jw5.60-330k0 (E12)  3p 26p *p £1.49 £5.40
CAB10OM  2.44| SN76023N 3.02 | TBA395®  2.58 | AA119 0.21] BY126 0.20 | /01 0.28 [ DY802 0.75 | jw 100-10MQ (E24)  3p 28p wp  £1.49 £8.40
CA3005 1.85( SN76023ND 2.52 | TBA396 2.40 | AA129 0.28) BY127 021 [ /o2 0.28 | ECC81 0.78 | TW100-10MN (E12) Sp 4Bp £1.95 £3.40  £18.28
CA3012 1.45| SN76033N_ 3.32 | TBA40O 2.20 | AA143 0.18| BY133 0.35 | £298CD £CC82 0395 | 2w 100-10M0 (€8I Sp 80p £3.60 £8.40 £26.90
CA3014 2.23| SN76023ND 1.40 | TBA480Q 1.84 | AAY30 0.28 | BY140 1.40 /A258 0.26 | £ECC83 0.78 5
CA3018  0.71] SN76033N 2.20 | T8A500°  2.21 | AAZ13 0.42| BY164 0.75 | E298£D ECH81 0.83 | Wirewound (5%) Presats (1) )
CA3020 1.89| SN76110N 1.20 | TBA510*  2.21 | AAZ15 0.35| BY176 2.80 /A258 0.22} ECL8O 0.82 | 24wo0.220-2700 t8p  0IW Nor:ul and Horizonal)
CA3028A 0.80| SN76115N 1.62 | TBA520°  2.98 | AAZ17 0.28 | BY179 0.83 | /a260 0,22 | £F80 0.80 | W 1.00-10k0 22p .‘.?"iéé°n$°§’;&¢é'3"§'§‘ ;%“211
CA30288 1.09| SN76116N 1.78 [ TBAS30P  2.24 | AY102 3.85| Y182 1.14 /A262 0.22 | EF183 0.75 | 7WO0.680-22k0 24p it "ol 14p sach
CA3045 3.75( SN76131N 2.10 | TBA540°  2.88 | 8A100 0.24| BY184 044 | /A265  0.22|EF184 0.76 | 11W 1.00-22k0 280 2W Vertical and Horizontal
CA3046  0.70( SN76226N 2.60 | TBA550°  3.13 | BA102 0.36( BY189 §.30 [ /P268  0.22(EH90 0.84 | 17W 100-22k0 33 Wl 14p sech
CA3065 1.74| SN70227N 1.61 [ TBA560C* 3.18 | BA104 0.19{ BY190 4.90 |£2987z EL34 3.08 | Vertical mounting pillers  3p
CA3068 1.90| SN76228N 1.80 | TBA570* 1.29 | BAT10O 0.80| BY206 0.26 /05 0.26 | EY51 1.20
CA3130S  1.57| SN76502N 1.92 | T8BA611B  2.68 | BA111 0.70| BY238 0.25 | /o6 0.22 (£Y86/87  0.67 | FUSES (all packs of 10)
FCH161 2.40| SN76530P 0.97 | TBA641Y 2.55 | BA115 0.17| BYX10 0.30 | £299DD/P116- PCC84 0.6€1 | 20mm Time Delay (BEAB} 20mm quick-blow (BEAB)
FCJ101 3.32| SN76533N 1.38 | TBAG41A12 2.55 ) 8A116 0.56 | BYX38/600 0.70 P354  all 0.23 | PCC85 0.79 | 40mA £3.68 100mA
LM309K  1.98| SN76544N 1.85 | TBAG41BX1 2.90 | 8A121 0.85 | BYX70/500 0.53 | £299DH PCC89 0.74 { 50, 63mA £2.65 200, 250, 315, 500, 630,
LM380ON-14 1.65| SN76546N 1.86 | TBA651 2.42 | BA129 0.45 | 1TT44 0.08 [ /P230  0.72|PCC189 0.94 | 100mA £1.86  800mA, 1, 1.25,1.6,2,2.5,
LM1303N  1.03| SN76570N 1.81 | TBA673 2.31]| 8A145 0.19| ITT210 0.63 |R53 1.75 | PCF80 1.20 | 160.200,250mA £1.44 315,54
MC1307P  1.82| SN76620AN TBA700*  2.50 | BA148 0.19 | ITT827 0.80 (VA1015 0.92 | PCF86 0.87 | 315,500, 800mA, 1, 1.25,  2A circuit breakers
MC1310P* 1.84 099 | TBA720AQ 2.38 | gA154 0.06 | MCR101  0.48 |vA1026 0.79 | PCF200 232 | 16,2,2.5,3.15,5A metal £1.52
MC1312P 2.341 SN76650N 1.48 | TBA720Q  2.38 | BA155 0.17 | MR854 1.10 (VA1033/34/38/ | PCF801 0.74 all £1.19 plastic £1.48
MC1327p 1.88] SN76660N 0.64 | TBA750*  2.18 | BA156 0.12 | 0A5 0.88 | 39/40/53 PCF802 1.20 -
MC1330P 0.83| SN76666N 0.96 13:3?8‘\5 :gg BA157 0.26 8Al° 353 all 0.20 | PCF8O5 3,37 | LABGEAR (Details of full range on request)
MC1350P  1.22| TA7073P  3.51 -00 | 8A158 0.28 | 0A47 -20 | VA1055¢/56s/  |PCFBO8  2.00 | TELETEXT ADAPTOR 7056. An amazing box which
MC1351P 1.42( TAA263 2.20 | TBA920* 2.80 | BA159 0.40 | OA81 0.19 668/67s PCL82 0.93 caEn Ee used Qizh any UHF Receiver. £213 +g£2.25 P&P
MC1352P 1.42| TAA300 3.85 | T8A940 3.52 | pa164 0.14 | OAS0 0.13 all 0.23 | PCL83 1.12 + VAT. ~ ask us for a fully descriptive brochure.
MC1357P  2.92| TAA320 1.10 | TBA950 2.08| g.4g7 0.27 | 0a91 0.15 {vA1074 0.20 | PCL84 0.65 | VIEWDATA ADAPTOR 7050. Prices and details on
MC1358P° 2.30| TAA350A  2.48 | TBA990*  2.90 | gas03 0.13| OA95 0.20 {vA1077 0.31 [ PCL86 1.27 | request.
MC1458G  1.43{ TAA370A  3.18 | TCA270A* 3.55 | gaz0p 0.14 | 0A200 0.13 [VA1091  0.29 | PCL805/85 1.00
MC1496L  1.15] TAA435 1.70 | TCA280A  1.43 | ga203 0.14 | 0A202 0.13 | VA1096/97/98 | PD500 3.75 | COLOUR BAR GENERATOR
MC3051P  0.58] TAA450  3.39 | TCA290A  3.46 | gp546 0.08 | 0A210 0.89 all0.20 |PFL200  1.4Q | CM6052/D8. VHF/UHF gives standard 8 band colour bars
MFC400B 0.86| TAA521 1.10 | TCA420A  2.10| ga1g 0.11 | TIL209 0.14 | vA1103 0.32 | PL36 1.20 | + variable tuning + front panel on/off switch + sync trigger
MFC4060A 0.98( TAA522 2.09 | TCA440 167 [ ga243 0.45 | TIL211 0.18 | vA1104 0.68 | PL81 0.94 | cutput + blank raster + red raster + crosshatch + greyscale
MFC6040  1.11| TAA550 0.36 | TCA640 4.26  ga317 0.08 | TV20 2.25 [ VA1108/09/10/ |PL84 0.79 | stepwedge + colour bar + centre cross + dot pattern +
MIC1P 1.10| TAA560 1.93| TCA650 4.26 | ga31g 0.07 | IN914 0.06 | 11/12 all 0.24 [PL504 1.50 | centre dot. £223.37
ML231 3.57 | ' TAA570 2.20| TCA660 4.26 | gav10 0.10 | IN916 0.06 { vA8650 1.20 | PL508 1.88
ML232 3.57 | TAA611A  1.67 | TCA730 4.10 | gav21 0.18 | IN4001 0.08 | 2322 554 PL509 310 MULTIMETER SPECIAL
NE5S55 0.72| TAA611B 1.89 | TCA740 4.04 BAW62 0.06 | IN4002 0.07 02221 0.59 [PL519 3.10 Russian type U4324
NE556 1.34 | TAAB21AXI 2.33 | TCA750 2.63 | gax13 0.07 | IN4003 0.08 | 2322 662 PLBO2 3.26 DC Voltage: 0.6. 1.2, 3, 12, 30, 60, 120,
NES66 1.95| TAA630Q 3.91 | TCA760 1.52 8AX16 0.10 | IN4004 0.08 98003 0.88 | PY81/P810 0.60 600, 1200.
SAA1024 5.70| TAA630S 4.18 [ TCAB20  3.29 [ gl 0.19 | IN4005 0.09 - AC Voltage: 3, 6, 15, 60, 150, 300, 600,
SAA1025 10.35| TAA661A  '2.39| TDA440 4.16 | gay72 0.16 | IN4006 0.10 | BRIDGES 5 . 6, . 300, 600,
SASS60A 2.01( TAAG618 175 TDA1003  1.88 | ggjoqs  o.52 | INAOO7 0.12 | Rating Price(£) | Rating Price (£) DC Intensity M/A: 0.06, 0.6, 6, 60, 600,
SAS570 2.01| TAA700*  2.80 | TDA1004 273 | g5 0.33 | IN5400 0.15 | 14A 50V 0.27 | 2A 100V 0.36 o0 nsity : 0.06, 0.6. 6, 60, ,
SC9503P  1.40| TAA840 3.38 | TDA1005 3.04 BB105G 0.30 | IN5401 0.17 100V 0.28 200V  0.40 b .
SC9504P  1.38 TAAB6IA  0.95 [ TDA1022  6.88 | g1 0.40 | IN5402 0.20 200V 0.32 400V 0.47 AC Intensity M/A:0.3, 3, 30, 300, 3000.
SL414A 1.91 | TAAS30A 1.43 | TDA1024 0.97 BY100 0'35 15920 0.09 400V  0.40 600V 0.53 DC Resistance: 0.2, 5, 50, 500, 5000K.
SL432A 252 }Mggga “!’42% 18:;2?8 22%86 BY103 0.35 | 15921 0.11 600V  0.50 800V 0.60 geleveldB:—10to + 12.
SL450 5.10 | TAA o y 800V 0.58 000V  0.87 i 5 A i and VAT.
SI901B  4.20| TAA970  2.81| TDA2640  2.86 | ZENER DIODES 3A 100v 052 | 6a j00v o.66 |-pecial Price £15. includingp/p
sLg178 . 5.60 | TAD10O 2.66 | ZN414 1.45 | 400mW plastic 3.0-75v 14p each 200V 0.55 200V 0.68 ; P.& P.UK: £0.20 per order. Overseas: At cost.
SL918A 5.95 1/1.3W plastic 3.3-200V 18 each 400V 0.61 400V 0.74 | Please add VAT at 15%.
SN72440N 2.21| TBA120A 0.90 1.5W flange 4.7-75V Y £1.26 each 600V  0.67 600V 0.80 | It is only possibie to show part ot our range here. Our
SN7600tN 1.87| TBA120S* 0.99 | *Indicates Q 2.5Wplastic  7.5-75V  67p esch 800V 0.80 800V 0.86 | catalogue {30p refundable) shows Service Aids, 7400
SN76003N 2.20| TBA120SA 1.02 | version is also 20W stud 7.5-75V  £1.31 each 1000V 1.20 000V 0.95 | series, CMOS, op amps, SCRs etc, hardware,
TBA231 1.1%{ available. 75W stud 7.5-75V  £7.95 each 10A and 25A ranges also stocked. | capacitors, special TV items and many more transistors,
diodes. i.c."s and valves.
H.V. Bisc Ceranuc (1] Alc facilities available
CAPACITORS 1kV  1.5nF 18p
Metailiaed Poper BT T 2 e ooy sy EAST CORNWALL
2n2F 1500VDC  80p 10nF 500VAC  80p .22, 47, . Pl : ' | cONVERGENCE
202F  6OOVAC 24p  15nF 300VAC  30p 82,100, 120, et opdt 2°%1 | POTENTIOMETERS COMPONENTS
3"§E :g%x gg 60p 1(2x2)r\: ,383535 32p ;gg';gg' £ a0p °%h. Quantity prices | 5 7.10. 15,20, 50, 100,
n 60p' n b pl P upon request. 200,5000  138p each
10nF 1000V DC  22p 470nF 1000V DC gs 270,300pF 3%p PO "% g WEM.&T%&F;??;%E SY45RJ.
1OKVERInR §7p OFFICE OPEN: 9.00 AM-5.00 PM MON—FRI.
VHF to UHF CONVERTER CM6022/RA. "Televerta™ for DX-ing or uhf receiver use on relay systems, Eire etc. t£28.37 NEW PROPRIETORS: CAPTIME LTD.
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ACKNOWLEDGEMENT

We have been asked by the BBC to point
out that the maps shown in our article
on Satellite TV (October, page 639)
were based on ones originally produced
by the BBC Research Department. We
apologise for our discourtesy in failing to
mention this.

HELD OVER
Due to production difficulties with the
present issue, the Simon column and
Part 8 of the Colour Portable Project
have had to be held over. They will
appear next month.
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In Praise of Profit

At a time when consumer organisations seem to feel that the public is entitled to get the
earth for next to nothing, left-wing parties regard it as anathema, and right-wing parties
believe in applying monetary pressure to just about everything in sight in an effort to
restore stable economic conditions, the subject of profit seems to be rather out of fashion.
It’s also a fact that the fall of profits as a percentage of the country’s annual income has
been a feature of our economy for many years. Since our economy has not been exactly a
success story, maybe it’s time that greater consideration was given to profits. But who
would take up the theme? One has only to ask which political party might be prepared to
campaign for increased profits to realise just how unfashionable the subject has become.

Profits have had a bad image for a very long time — the image of the greedy capitalist
exploiting the public. The first industrial revolution occurred in the UK, which for a time
became the workshop of the world — rather long ago now. Large profits were made by
many early industrialists, and there’s no doubt that exploitation of the workforce often
went hand in hand with high profits. But not all industrialists achieved success, and high
profits more often came from exploitation of one sort or another in the remoter parts of
the empire. These profits were all too often sunk in unsound, badly managed enterprises,
with the net result that the rich got wise and tended to put their money into the things they
knew better — property, land, livestock and so on. Manufacturing industry came to be
neglected, and it was certainly not fashionable to become involved in it. Perhaps this is the
reason why so many of the firms at the forefront of the gentle economic resurgence that
occurred in the thirties were of US parentage — Ford, Hoover and so on. Nowadays it
seems that Japanese manufacturers are the only ones with the confidence to invest in
manufacturing activity in the UK.

The UK has many technological achievements to its credit. But we don’t follow
through. The failure is not in marketing but in between, in an inability to instal and
operate the productive capacity that can generate the profits required for sound industrial
development. When this topic comes up for consideration, it’s usual to place a large
portion of the blame on the educational system. As long ago as 1869, Herbert Spencer
wrote that British schools ignore “what most nearly concerns the business of life. Our
industries would cease were it not for the information men acquire as best they may after
their education is said to have finished.” The situation may be better today, but still leaves
much to be desired. And those who've “made it” still by and large prefer their children to
enter the professions — any profession other than engineering! Unfortunately for us
however, those in other nations don’t share this attitude. Hence the growing difficulty in
finding goods with ‘UK made” stamped on them.

A recent visitor to Toshiba’s Plymouth TV plant reports that there’s a notice above the
production line reading “let us together provide many other people with good and
inexpensive products — smoothly.” It’s not only the rather odd cultural aspect of this
message that strikes one, it’s also the harsh realisation that this simple idea doesn’t seem
to find ready acceptance in the UK. It’s as if our industrialists are suffering from some
sort of collective loss of nerve, which is hardly surprising. Successful manufacturing
requires sustained investment, which in turn is possible only in the context of profitable
operation. When profits dry up, the economy can only get weaker and weaker. What
inducement is there to investment in manufacturing when money can earn a better retutn
elsewhere — in building societies, on deposit and so on? When it costs more to borrow
from the bank than you can make out of running a business, then business activity must
decline. This situation really is appalling. Manufacturing investment in the UK fell by
15% this year, from an already low level. It’s expected to decline by a further 5-10% next
year. The UK’s industrial base has shrunk by 20% over the past two years.

The inescapable conclusion is that the idea of profit must come in from the cold. It is
after all simply a measure of whether an organisation is producing/providing a
product/service for which there is a need, and doing so efficiently. Merely to say that
profit is a good thing, vital to economic well-being, won’t produce it from a hat of course.
But removing its bad image can only help. An overriding factor to bear in mind is that
lack of productivity is a prime cause of inflationary pressure: you can’t increase
productivity without investment, and you can’t increase investment in a profitless
situation. Perhaps we need a profit party.
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Teletopics

W. GERMANY STARTS TWO-CHANNEL TV
SOUND SERVICE

Two-channel TV sound is now being regularly transmitted
by the W. German ZDF network via its 29 main
transmitters which cover some 60% of the W. German
population. The start of the new service was timed to
coincide with the opening of the Berlin Radio Show on
September 4th. The system uses the two-carrier technique
developed by the Institut fiir Rundfunktechnik in Munich.
Patents have been taken out by IGR, the W. German
equivalent of BREMA, and it’s expected that this will have
a dampening effect on imports, which have risen
substantially over the last couple of years. Most W.
German setmakers exhibited dual-channel sound receivers
at the Berlin show, the additional cost working out at
around 12-20%. By 1983, 45% of W. German TV set
production is expected to feature dual-channel sound.

The technical details are as follows. The two carriers are
spaced at 5-5MHz and 5-742MHz from the vision carrier,
both being frequency modulated at up to 30kHz. The
separation between the two carriers (242-1875kHz to be
exact) is an odd multiple of half the line frequency. The
5-5MHz carrier is transmitted at —13dB with respect to the
vision carrier, the second sound carrier being at —20dB.
The 5.742MHz channel also contains a 54-6875kHz
subcarrier for signal identification. The subcarrier is
amplitude modulated at 117-5Hz to indicate a stereo
transmission and at 274Hz to indicate a dual-sound (e.g.
bilingual) transmission — zero modulation indicates a mono
transmission.

£50 PRIZE WINNER

A questionnaire was included in 5,000 copies of our
September issue, the aim being to find out a bit more about
our readers and their interests. Over 1,000 questionnaires
were returned to us — many thanks to all those who waded
through the thing. The results are at present being analysed
(not by us, or we’d never get this issue out on time!), and
we'll let you know the outcome in a later issue. The winner
of the £50 prize was John L. Saunders of West Sussex.

WIND-SOLAR POWERED TRANSMITTERS

The first television transmitting station in the UK to be
powered by the wind and sun has been built by the IBA at
Bossiney, Cornwall. The experimental station will provide
ITV, BBC and TV4 programmes to just under 300 people,
and marks an important development in the design of low-
cost relay stations. The experimental use of the wind and
solar generators combination is intended to continue for
several years, during which data will be taken daily for
analysis on a computer at the IBA Engineering Centre. The
results will be compared with the performance predicted on
the basis of a study of the Meteorological Office’s daily sun
and wind records over the past ten years.

The Bossiney station’s power will normally come either
directly from the wind or solar generators or from a bank of
36 large lead-acid batteries (about 1,000Ah capacity) that
will be kept charged by the generators. The wind generator
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has an output of 150W at a wind speed of 7m/sec, while the
array of 24 solar panels, comprising 864 silicon solar cells,
can provide a maximum output of 780W in peak sunlight.
The transmitting equipment has a consumption of about
150W. The attraction of a wind-solar system in the UK is
that the weather conditions will usually favour one or the
other of these energy sources — only in long periods of still
fog (unusual in Cornwall) is there thought to be any risk of
the batteries becoming fully discharged. The solar panels, -
wind generator and four-channel transposer have been
supplied by Laboritaire Général des Télécommunications
(LGT).

Meanwhile the BBC has brought into operation a wind
and solar powered link station at Dychliemore, Argyllshire,
using all-British equipment. The link is at an intermediate
site between the main Torosay transmitter on the Isle of
Mull and the Dalmally relay station — it’s a mile and a half
south of the relay station and nearly 200ft. farther up the
mountain, acting as an “active deflector”. The booster
amplifier is supplied by a wind-driven generator or an array
of four solar panels, with storage batteries to supply power
during windless, sunless periods — the battery capacity is
sufficient to provide power for over three weeks without
recharging.

The use of wind and solar power saves little energy since
the power consumption of these transmitters is small. The
advantage lies in the saving of the considerable capital cost
of taking mains supplies to remote sites (the Bossiney
station is linked to the mains, though this power source will
normally be used only to operate the sophisticated data
recording system).

ZOOM MIKES

One of the problems with using a video camera is getting
the sound right — in particular when a zoom for a close-up
is accompanied by an almost inaudible voice.

To overcome the problem JVC have introduced two
microphones for use with their GX77/88 colour cameras.
The idea is to be able to “focus” the sound to match the
image. The simpler microphone is type MZ250, which
incorporates a manual switch for selection of two settings,
unidirectional and super-directional. In the super-directional
setting the sensitivity is increased four times and the
directivity is narrowed. The price is £40-95. The more
expensive (£82-70) type MZ500 changes automatically
from an almost omnidirectional response with the camera
lens at a wide angle to a super-directional effect as the lens
zooms in, being linked to the powered zoom system. This
microphone employs three unidirectional elements (see Fig.
1), with the third element reversed in relation to the other
two. All three units have the same sensitivity and are.
mounted on the same axis. For super high directivity
elements one and two are used; for moderate directivity
element two only is used; while for an omnidirectional
response elements two and three are used. Intermediate

Mike elements

,l Output 7
amplifier :I

Equaliserg /
!

Output

Microprocessor

bzig
Fig. 1: The JVC MZ500 zo0m microphone system.

TELEVISION DECEMBER 1981




effects are obtained since all four controls are ganged and
driven from the zoom lens angle control circuit.

IC CHOPPER

Each new TV chassis that comes along seems to include
something different and a bit unexpected. The latest circuit
to come our way covers the GEC Models C2065H and
C2265H, which are fitted with Hitachi 90° pincushion-
distortion free tube assemblies. The completely new circuit
features are the line output transistor, type 2SD898B, which
has a common encapsulation with the shunt efficiency
diode, and the extraordinarily simple switch-mode power
supply — simple because nearly everything, including the
chopper transistor itself, is incorporated within a single i.c.
(type STR441). The over-voltage protection circuit places a
short across the h.t. line in the event of excessive L.t./e.h.t.:
the result is no sound or raster, with a high-pitched note to
indicate that the safety circuit is operating.

MURPHY BACK

A welcome return by a well-known name in TV — Murphy.
The brand is now being handled by Murphy Electronics, a
subsidiary of J. J. Silber. The range will comprise sets with
20-26in. screen sizes and models with teletext facilities and
remote control with frequency-synthesis tuning. The chassis
used is the Rediffusion Mk. IV, which is produced at
Rediffusion’s Bishop Auckland factory in Co. Durham.

TRANSMITTER OPENINGS
The following relay transmitters are now in operation:
Avening (Gloucestershire) HTV West ch. 41, BBC-2 ch. 44,
TV4 (future) ch. 47, BBC-1 ch. 51.
Braemar (Deeside) BBC-1 ch. 39, Grampian Television ch.
42, BBC-2 ch. 45, TV4 (future) ch. 49. The BBC
transmitters are of a new BBC design nicknamed “Silver
Streak”: the central module of these units remains the same
regardless of channel, making the transmitters cheaper and
simpler to maintain.
Burnham (Norfolk) BBC-1 (East) ch. 40, Anglia Television
ch. 46. BBC-1 (North) and Yorkshire Television can be
received in the area from the Belmont transmitter.
Cane Hill (Coulsdon, Surrey) BBC-2 ch. 54, Thames
TV/London Weekend TV ch. 58, BBC-1 ch. 61, TV4
(future) ch. 68.
Dalmally (Argylishire) Scottish Television ch. 41, BBC-2
ch. 44, TV4 (future) ch. 47, BBC-1 ch. 51 (see note on
wind-solar powered transmitters above).
Glynn (County Antrim) TV4 (future) ch. 54, BBC-1 ch. 58,
Ulster Television ch. 61, BBC-2 ch. 64.
King’s Lynn (Norfolk) BBC-1 (East) ch. 48, Anglia
Television ch. 52. This is a two-channel relay - see note
under Burnham above.
Newtownards (County Down) TV4 (future) ch. 54, BBC-1
ch. 58, Ulster Television ch. 61, BBC-2 ch. 64.
Wells-next-the-Sea (Norfolk) BBC-1 (East) ch. 43, Anglia
Television ch. 50. This is a two-channel relay — see note
under Burnham above.

The above transmissions are all vertically polarised.

UP-DATING VHS MACHINES

Michael Selman Ltd. (12 Newlyn Close, Bricket Wood,
Herts AL2 3UP) have introduced a VHS machine
modification system that brings earlier models up to more
recent standards. The modification replaces the earlier
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A JVC VCR incorporating the Selman up-dating modification
with remote control.

timer, adds infra-red remote control and rapid rewind, and
extends the recording time to six hours.

The new timer is a state-of-the-art microcomputer
arrangement which enables the machine to be programmed
for up to ten separate recordings on any channel. The timer
can remember the sequence of programmes and repeat it
the following week, or erase the sequence on completion.
This is called “week repeat” and is something not found on
other timers. Everyday repeat is retained. Something else
that’s new is the way in which the information is entered
into the timer — no need now for three hands! A key pad is
used, with the functions selected simply by momentarily
pressing the appropriate key and then typing in the times
and days. Entry errors can be erased at the touch of a key.

The remote control system gives remote control of
pause/freeze frame, fast picture search and slow motion
playback. A tri-colour LED is added to the front panel to
indicate the mode selected — red for pause/freeze, green for
picture search and yellow for slow motion. The additional
rapid rewind mode enables the rewind time to be reduced
by approximately two-thirds, and is switchable from the

_remote control handset.

The six-hour option is switch selected to retain normal
operation. Selman claim that the quality of the sound and
picture remain totally acceptable in the six-hour mode,
which enables full use to be made of the advanced timer.

The modification can be carried out on most older
models in the JVC, Akai, Ferguson and NordMende
ranges. The additional electronics and hardware are all
contained within the machine (no boxes bolted on the side!),
while the electronic components mainly bridge across
existing ones. The modification is available complete or in
part to meet particular requirements, and after modification
the entire machine is guaranteed for three months. If a

{ ¥ 4

The Selman VCR modification units — remote control handset
left, timer etc. right.
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This smart monochrome portable is produced by the UK's
newest setmaker — Network Industries.

module fails, it can be removed complete and returned for
repair without affecting the normal operation of the
machine. For further details write to the address given
above or phone Garston 76221.

SERVICE NOTES - PHILIPS

The latest issue of Service Link contains a fault survey on
the G11 chassis. Amongst the conditions not mentioned
previously in these pages are:

(1) Hum bar on both sides of the scan with slight ripple on
the picture due to transistor T4033 (BCX32) in the active
filter circuit.

(2) High volume/brightness or buzz on sound due to the
12V stabiliser i.c. (TDA 1412).

(3) A dark vertical bar on the right-hand side of the screen
due to the sync/line oscillator i.c.

(4) Trapezium distortion/bending in from the sides due to
faulty transistor(s) in the EW raster correction circuit —
check T2119 (BC148C), T2140 (BC158) and T2150
(BD238).

Here’s an interesting one on the G7000 video games unit:
in the event of loss of picture or picture break up, check the
clock oscillator circuit — if in doubt, replace the crystal and
C3 (crystals covered with a grey plastic sleeve are most
suspect).

THE LEGAL ASPECT

The legal aspect of video recording has never been clearly
defined. One suspects that the proverbial blind eye has been
turned on it. Not in California however, where the Federal
Court of Appeals, in the case of Universal Studios and Walt
Disney versus Sony, has ruled that VCR manufacturers are
liable for damages if users of the machines infringe the laws
of copyright. The case against Sony had been brought as a
test because Sony’s advertisements emphasized the use of
their VCRs for taping TV programmes at home, and
certainly won’t end with the California Federal Court of
Appeals. Just where it will end is another matter. . .

HITACHI LASER FOR DISC PLAYERS

Hitachi have introduced a solid-state laser diode, type
HL7801, whose relatively short wavelength (780
nanometres) gives excellent reproduction when used to scan
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optical audio or video discs. The short wavelength reduces
the size of the scanning unit and improves the signal-to-
noise ratio. Whilst reliability has been a problem in the past
with short wavelength laser diodes, the expected service life
of the HL7801 diode is at least 100,000 hours at room
temperature — equivalent to that of a typical 830 nanometre
diode. The maximum output is SmW, and a pin photodiode
is incorporated in the encapsulation for convenience in
assembling an automatic tracking control circuit. The
availability of a suitable solid-state laser diode is likely to
have a significant effect on the cost of an optical disc
system.

HIGH-SPEED TELETEXT

The BBC and ITV are both now using four lines per field
for teletext transmissions. In the case of Ceefax the waiting
time for a page to appear has been halved — to an average 7
seconds, maximum 14 seconds. With Oracle the waiting
time may be longer since the fourth text line is to be used for
regional teletext.

Regional Oracle has already come to the Scottish
Television area. STV’s teletext service carries 60 pages of
local information — news, sport, weather, travel, farming
and a local “What’s On”.

The Oracle service throughout the UK now starts at 8.30
a.m., an hour before ITV weekday programme
transmissions start.

PRESTEL FOR THE BLIND AND DEAF

At the recent National Aids for the Disabled Exhibition
British Telecom demonstrated the world’s first braille reader
for use with Prestel. The reader has been developed by
Clarke and Smith Ltd., in collaboration with British
Telecom’s Research Laboratories, and consists of a flat box
about the size of an attache case. An array of tiny flat-
topped pins is recessed into the surface of the box, selected
pins being raised by the electronic equipment to create in
braille the information being called up from the Prestel
computer. As with an ordinary Prestel set, the braille
version has a push-button control pad for page selection.

Also on show was a telephone terminal for the deaf
(DCT). This consists of a small typewriter keyboard and
moving strip visual display. The unit is linked to an
ordinary telephone by means of two rubber acoustic cups
into which the handset fits: users “converse” by using their
typewriter keyboards. DCT is compatible with Prestel, and
deaf people can use it to communicate with hearing people
having Prestel sets with an alphanumeric keyboard.

NEW HITACHI VCR

Hitachi have introduced a new VCR, Model VT8300, to
replace their successful VT8000. The new machine has a
similar specification and look to its predecessor, but
incorporates many circuit changes to achieve greater
efficiency and reliability — much of the previous discrete
circuitry is replaced by i.c.s. There’s a four-digit tape counter
to cater for four-hour tapes, and a ten-mode, full-function
wired remote control keypad. The compact design is
achieved by reducing the size of the motor system — a
direct drive capstan is used, with a built-in high-precision
quartz motor. The head cylinder also uses a built-in direct-
drive motor with i.c. servo control. The capstan flywheel
has been eliminated, the rotor performing this function. A
microcomputer circuit controls the timed recordings, giving
selection up to ten days in advance. To help with setting up,
a test signal generator has been built in.
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POST-A-PART-ELECTRONICS

SEMICONDUCTDRS

ACI28 24p
BC107 25p
BC108 25p
BC109 25p
BC153 12p
BC154 12p
BC171 7p
BC172 »
BC208 7
BC237 10p
BC238 7p
BC251A 7
BC307 10p
BC308 b1
BC347 7
BC455 7
BC456 S
BC546 7p
BC549 7
BC556 7
BC559 7
BC’595 »
BEX34 10p
BD131 25p
BDI183 £1.00
BF137 20p
BF 197 20p
BF240 8p
BF255 10p
BF256C 50p
BF256LC 50p
BF257 30p
BF259 40p
BF274 10p
BF337 20p
BF304 8p
BF459 80p
BFRS7 30p
BUI10S 60p
BU108 £1.00
BU207 £1.00
BU208 £1.00
BUI126 £1.00
ME0404 Tp
MEQ412 7
ME6002 7
NKT241 ?ACYZ]) Tp
NKT276 (AC128) 24p
PN107 (BC107) p
R2010B £1.00
R2443 20p
R2540 £1.00
R2781 £1.30
RCA16446 30p
TIC126 Tp
TISYI 20p
2N2193 b
2N3703 20p
2SA473 1S
2SC734 (BC107) Tp
25C388 i1
DIODES
AALI2 8p
AALI9 sp
AA143 8p
BAIILS 8p
BAI3] 8p
BA154 8p
BAI57 8p
BB103 sp
BY 127 12p
BYI33 10p
BZUI15CI12R 14p
BY204 8p
BYX22/400 8p
BZY79C 20V 8p
DA002 8p
SCR957 30p
IM102255 8p
IN60 8p
IN$349 8p
IN2070 8p
IN5254B 8p
IN4742A 8p
15025 8p
15451 8p
1S1554 8p
151638 8p
ITT638 CV9 6p
ZX62 8p
ZX150 8p

INTEGRATED CIRCUITS

BAV40 50

BRC/M/200 £1.00
BRC/M/300 £1.00
DM74123N S0p

SN 15846N 40p
SN74123N 40p
SN74154N £1.40
SN76110N 40p
SN6622N 40p
TAT7109AP £1.00
TATLLTP £1.40
TAAS570 £1.00
TBA480 £1.00
TBA 1440C £1.00
TDA 2680 40p
TDA2690A 40p
EHT.TRAYS
PYE 731 £4.00
THORN 3000 £5.00
THORN 8500 £5.00
THORN 9000 £5.00
THORN 4000 £5.00
EHT STICK FOR THORN

950/1400/1500
TRIPLERS E.C.T. TYPE
80/150 Sp

TRANSFDRMERS/LOPT
MAINS TX 3000/3500  £10.00
MAINS TX 8000/8500 £10.00

S.0.P.T. 8000/8500 £3.50
3000/3500 SCAN TX  £6.00
3000/3500 EHT TX £6.00
8000 LOPT £9.35
8500 LOPT £10.65
9000 LOPT £10.15
DROPPERS

PYE~78+161 40p
PYE 147+260 40p
THORN 6414100 3K s

THORN 56+1K+47+12 £10
THORN 350+20+128+1K

54317 £1.00
THORN 50+40+1KS$ 50p
RBM 250+14+58TV161  50p
1854185 28W 40p
190+190 28W 40p
140+ 140 28W 40p
UHF AERIAL SOCKET & s
25p
PYE n'r THORN
UHF AERIAL SOCKET &
LEAD GEC 25p
UHF AERIAL SOCKET &
LONG LEAD GEC 35p
MAINS ON/OFF SWITCHl
ROTARY 20p
MAINS ON/OFF SWITCH
PUSH 20p
Al SWITCH THORN
3000/3500 50p

A1 POT 5M 3000/3500 T0p

100K 40 TURN POTS FOR
V/CAP TUNERS 25p

UHF TV AERIAL FOR
PORTABLE 50p

MAINS NEON ON TAG
STRIP WITH SERIES
RESISTORS + LEADS THORsN

25p

MIXED PACKS
300 MIXED RESISTORS

£1.50

300 MIXED CAPACITOR? s
1.50
150 MIXED ELECTROLYTICS
£2.00

100 W/W RESISTORS  £1.00
20 MIXED CONV POTS

40 MIXED POTENTIOMETERS
£,

20 MIXED SLIDERS  £1,00
10 MIXED PRESETS 60
20 MIXED VDR & THERMIS-
TOR £1.00
20 MIXED FERRITE CORES
op
20 MIXED VALVE BASES
£1.00

10 SPARK GAPS £1.00
10-16 PIN QUIL. IC SOCKET

20 ASSORTED TV KNO%;%
1
10-16 PIN QUIL. TO DIL IC

SOCKET 90p
100 MIXED DIODES £1. 00

FUSES 20mm
50ma 10for 70p
315ma 10 for 50p
500ma 10 for 40p
1.25ma 10 for 40p
2.5ma 10 for 40p
3.15ma 10 for 40p

Thorn 3000 metal 2A cut out
£1.28

Thorn 8500 plastic 2.5A culfoux

SLIDERS
470R
KR
2K5,00 6 £2.80
4K7
10K
47K

3000. 8500, 9000. Thoen focus

pots £1.25
IC INSERTERS

16 pin 50p
Large IC Extractor 50p

Crystals +433619 MHZ 50p

8cgause Thermistor PT37P ITT/
+ Fits some PYE/Bush etc.

2500+25D0/63V Thorn  £1.20
200+ 100+ 100+ 50/350V 40p
32+32+16/350V 40p

200+ 100G +50/300V 40p
100+ 15C+50/350V 50p
32+32/350V 30p
400+400+/350V £1.30

175+10C+100/350 Thorn 3K
£2.00
150+ 150+ 100/Thorn 1500 £1.90

CANTYPES
2MF 250V 50p
22MF 375V 50p
SOMF 350V 50p

400MF 350V Thorn 8K 90p
800MF 2V PRINT TYPE  80p

800MF 250V 70p
1250MF 50V 50p
1500MF 70V Thorn 3K £1.00
2000MF 30V 50p
2500MF 35V 50p
2500MF 40V 50p
3000MF 40V 50p
ELECTROLYTICS
IMF 63V 20for £1.00
4MF 350V 10 for £1.00
10MF 160V 10 for £1.20
15MF 16V 20 for £1.00
15MF 53V 20 for £1.00
22MF 40V 20 for £1.00
22MF 63V 20 for £1.00
22MF 160V 10 for £1.00
22MF 400V 10 for £1.00
33MF 40V 20 for £1.00
33MF S0V 20 for £1.00
47TMF 250V 10 for £1.00
SOMF 25V 20 for £1.00
100MF 150V 10 for £1.00
100MF 160V 10 for £1.00
100MF 350V 10 for £1.00
125MF 16V 10 for £1.00
150MFF 25V 20 for £1.00
160MF 25V 20 for £1.00
160MF 40V 10 for £1.00
220MF 40V 10 for £1.00
330MF 10V 20 for £1.00
330MF 35V 10 for £1.00
330MF 63V 10 for £1.00
470MF 10V 10 for £1.00
470MF 25V 10 for £1.00
680MF 16V 20 for £1.00
680MF 40V 10 for £1.00
1000MF 10V 10 for £1.00
1000MF 70V ¢Thorn) 80p
1500MF 16V 10 for £1.00
2200MF 25V 6 for £1.00
2200MF 40V 6 for £1.00

THORN 800¢ EHT DOUBLER
£3.12

Degause VDR Type E.299D/H
P230. 3000/8000

EX-EQUIPMENT UNTESTED

3000/3500 PANELS  ANY

SPECIFIED PANEL £3.75
PRICE INCLUDES P&P

8500 IF/DECODER PANEL
EX-EQUIPMENT UNTESTE?
£4.75
P&P INCLUDED

10R 20W SPECIAL RESISTOR
FOR 3500 CONVERGENCE
BOARD (R751) 5

PANEL MOUNTING FUSE
HOLDER 20MM 25p

MOST VALUES OF PRESETS
AVAILABLE HORIZONTAL
OR VERTICAL MINIATURE
OR STANDARD 10 OF ANY
VALUE £1.00

LEATHER BOUND VIDEO
CASSETTE CASE'S AVAIL-

3500 6 PUSH BUTTON UNIT
PLUS KNOBS, THORN

DOUBLE FUSE HOLDER ON
SMALL PAX. BOARD 10p

ITT BRIDGE REC FXS 244/2A
15p
BELLING & LEE SWITCHED

FLUSH FITTING AERIAL
OUTLET (WHITE) £1.20 each

ABLE IN FOUR COLOQURS V/CAP £1.00
RED, BLUE, BROWN. GREEN
10 for £25.00 625 AERIALS +FITTINGS
AVAILABLE. PRICE LIST
COAX PLUGS 12p ON REQUEST
R2265 £1.35 EHT LEAD FOR SPLIT
DIQDES LOPT £1.00

MULTI SECTION

CAPACITORS
200+32+ 300+ 100/350V 50p
200+200+100/350V 70p

LITESOLD 20 WATT 240V
SOLDERING IRON ELEMENT
65g each or 4 for £2.00

WIREWOUND RESISTORS
IR54W THORN 3K 30p
3R 11W THORN 9K 30p
7R 1IW 18p
8R2 TW 18p
10R 4W 15p
I0R W 15p
12R 11W 20p
15R 4W 16p
15R TW 16p
15R 11W THORN 3K 30p
15R 17TW 23p
18R 11W 23p
20R 5W 15p
22R 1 1W 16p
27R TW 16p
27R 7W PC TYPE 17p
27R TW FUSEBLE 25p
36R 17TW 23p
56R 11W 16p
82R 4W 15p
1000R 4W FUSEBLE 25p
107R 11W 16p
220R 7W FUSEBLE 25p
270R 1IW 16p
270R 17W 23p
330R 4W FUSEBLE 25p
330R 11W FUSEBLE 25p
370R 17W 23p
820R 4W 15p
950R llW 20p
1K2 1 16p
2K2 4W FUSEBLE 25p
2K2 TW 20p
2K2 7W FUSEBLE 25p
2K2 11W 23p
2K3 4W 15p
2K7 LW 23p
3K6 11W 16p
KT IW 15p
SK1TW 15p
6K8 11W 16p
8K2 TW 15p
8K2 11W THORN BK 23p
10K 7W 15p
10K 11W 16p
12K 11W THORN 3K 23p
39K 4W 15p

RESISTORS
16R 1W
22R W
62R 1W
S6R W
68R 1W
68R W
82R {W
100R 4W
120R W any 10 for 25p
150R 4+W
220R 1w
270R W
301R 1w
330R W
330R 2W
390R 1W
470R W
560R 1w
680R 1w
820R 2W
K W
IKS 1W
2K7 1W
4K7 {W
1HK +W
18K 2W
33K 1w any 10 for 25p
47K +W
68K Iw
100K 4W
110K W
500K tw
M 4
M2 4w
2M7 W
1I0M 1w

EHT FINAL ANODE CAP
47p

6MHz CERAMIC FILTER 30p

RECLAIMED 8000/8500 FOUR

PUSH BUTTON MECH/

TUKNERS £3.75 each
Plus P&P £1.00

IMFD 250V MAINS FILTER
CAPACITOR ITT ETC, 25p

SP8385 25p

39 HIGH ROAD,NORTH STIFFORD, GRAYS, ESSEX,RM16 1UF.

PLEASE ADD 50p P&P, PRICE INCLUSIVE OF VAT, ADD POSTAGE FOR OVERSEAS ORDERS
THOUSANDS OF ADDITIONAL ITEMS AVAILABLE, ENQUIRIES INVITED

(Mail Order Address Only)
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Interested in Television Servicing?
Try a ZED Pack. Effect Repairs at Minimum Cost.

Zl iﬁg rrr;:;::ioé-sand 4 watt and minia- £1.95 720 10 Assorted switches including:
72 150 mixed | and 2 watt resistors  £1.95 Pu_s})button. Slide, Mu!u[{f)lle, £1.20
73 300 mixed capacitors, most types Miniature etc. lfantastllc alue L
S g : £3.95 Z21 100 Assorted Silver Mica caps £2.20
74 100 mixged electrolytics £i20 722 10 Mixed TV convergence Pots  £1.00
Z5 100 mixed Polystyrene Capacitors £2.20 L2 f)O ':S;O::ei TX] l:}ﬁ?sr;n:::jdmg:
Z6 300 mixed Printed Circuit TR0 [ECULIL 43 u £1.2
Components £1.95 Control types 120
z7 300 mixed Printed Circuit 724 10 Assorted Valve bases
e £1.45 B9A, EHT, etc. £1.00
3 A ] : 725 10 Spark Gaps £1.00
8 \lv??e:l'f:d?éf: Wattage Resistors, €295  Z26 20 Assorted Sync Diode Blocks  £1.00
79 100 mixed Miniature Ceramic and 227 12 Assorted IC Sockets . LLO0
Plate caps £1.50 728 ZQ General Purpose Germanium
Z10 25 Assorted Potentiometers £1.50 z29 ?(;OXCS ted Miniature Tantalum £1.00
Z1i 25 Assorted Presets, Skeleton etc. £1.00 SIS L TELT u
Z12 20 Assorted VDR's and Capacitors. Superb Buy at LAY
T £1.20 730 40 Miniature Terry clips,
713 1 1b Mixed Hardware, Nuts, Bolts, 731 lsd?_lrs)l:rsn;:I:;:‘ools I ﬁgg
Selftappers, “*P" clips etc. £1.20 u ses 5 .
Z14 100 mixed New and marked 732 10 EY87/DY87 EHT bases £1.00
transistors, all full spec. includes: 733 20x P.P3 Battery Connectors £1.00
PBC108 éCl48 BF154 BF27<i 734 6 x Miniature “Press to Make”
BC121L, BC238, BC184L and/or 235 f;“s'dt‘f;i':esdl'f?g Siide ELECY
Lots of similar types ONLY £4.95 Swit;’hes R A0
(Z14A) iznoc(l)quE:nlet:Lsr e:s at;ﬁivzeb;'D 131 Z36 12 Min D.P.C.O. Slide Switches  £1.00
INIOSS AC128 BEYSOetc, " g9.95  Z37  8Standard 2 Pole 3 Pos Switches £1.00
Z15 100 Mixed Diodes including: 738 ?2" ”;’F'I’ga“ ')*0"‘“5 4 for £1.00
Zener, Power, Bridge, Signal, X attype . i
Germanium, Silicon etc. All full 739 3.5mm Jack Sockets, switched,
spec ’ £4.95 enclosed Type 8 for £1.00
Z16 ZF())elfsl4 148 Gen Purpose Diodes “'00 740 100 Miniature Reed Switches £2.30
717 201N4003/10D2 £1.00 Z41 100 Subminiature Recd Switches £4.20
Z18 20 Assorted Zeners . 742 20 Miniature Reed Switches £1.00
1 watt and 400 mw £1.50 743 12 Subminiature Reed Switches  £1.00
ELECTROLYTIC . TANTALUM ZENER DIODES .
0.15uf 40v 12 for £1.00 Ov7.2v7.4v3. 4v7, 5v6, 6v2, 6v8,
ey Wfor £1.00 0220 l0v 12for £1.00  7vS.27v, 30v. ALL 400mw.
Dl 20for £1.00 0331740V 12for £1.00 10 of one value 80p
il e 20for 1,00 C-47uf 40v 12for £1.00 10 0f each : £6.60
e 10for £1.00 0-68uf40v 12for £1.00 1.3 watt. 12v. 13v. 18v
o 8for 100  22u740v 12for £1.00 10 of one value £1.00
220f 16w 20f0r s1.00 316V 12for £1.00 10 of each £250
100uf 25v 20for £1,20 |2 0feach value £6.00 DIODES
160uf 25v* 20 for£I‘50 Pack of 20 Assorted. fg & IST(“F?(:?—'Z/OG £1.00
. our selection £1.20 £
oo o100 SPECIAL OFFERS (600v 2a fast switching)  £1.00
470uf 25v 10 for £|:oo 100 Assorted Polyester Capacitors. :5 x gxm 600v 400 g:gg
470uf 35v 8 for £1.00  Mullard C296%s and others N x 0 5 (§O v m;)f FElso
1000uf 16v 10for £1.00  160v-400v only £200  [NS402 3a 200w S
1000pf 25v* 8 for £1.00 100 Assorted Mullard C280's BY142 3a 1. .5 v i or il
1000uf 35v 6for£1.00 Cosmetic imperfects etc. £2.00 6A. 100V. Bridge sRecn er- G (ATTF
*Axial. All others are Radial. 200 Mullard Miniature Very small. 0? EnOleR
ES SI:_CUOIYMS Cosmetic |mpcrfe<:;‘00 CA270AE £1.00" 6 For £5.00
100+200 350v £1.00  PACK OF EACH £500 TUARIOPEI00 G lfor 500
2000uf 100v £1.00 TRANSISTORS 555 Timer 30p 4 for £1.00
1000uf 100v 60p BCI154.BC149,BC157, BF195,
2.200uf 40v 60p  BF495. PBC108. BF3938 3mm Crystal Clear, very pretty.
2.200uf 63v 70p 12 of one type £1.00 Red. Green, Yellow.
3.5000f 35v 50p 120feach £6.00 100 one colour £1.00
2207 400v ITT/RBM £1.00  2N3055H 60peach |0 of cach £2.50
10.000uf 35v 247 x 14" with BDI8! 50p each TIL209 3mm Red 12 for £1.00
fixing stud and nut. £1.006 for £5.00 BDI3! 4 for £1.00 Smm Red 10 for £1.00
THYRISTOR BDI132 4 for £1.00 Red Triangle 8 for £1.00
CONVERGENCE POTS Green Rectangle 8 for £1.00

SS106 (BT 106)

65peach 50, 100, 20§ 3092, 5092, 100Q.

Infra Red. LED Transmitter, Til 38.

744 TO3 Mounting kits (BU208) 8 for 60p
745 TO220 Mounting kits (TIP33) 10 for 60p
Z46 TO126 Mounting kits (BD131)
12 for 60p
747 Pack of each Mounting kit. All
include insulators and washers £1.50
748 3a 1000v Diodes (IN5408 type)
8 for £1.00
749 Brushed Aluminium Push Button
Knobs, 15mm long x 11mm Diam.
Fit standard 31mm square shafts
10 for £1.00
750 Chrome finish 10mm x 10mm Diam
as above 10 for £1.00
751 Aluminium Finish. Standard Fitting
Slider Knobs. (Decca) 10 for £1.00
752 Decca “Bradford” Control Knobs
Black and Chrome. +” Shaft 8 for £1.00
753 Tuner P/B Knobs, Black and Chrome.
Fit most small Diam Shafts,
ITT, THORN, GEC etc. 8 for £1.00
754 Spun Aluminium Control Knobs (ITT)
1” Shaft, suitable for most sets
with recessed spindles 8for £1.00
755 14 Pin DIL I.C. Sockets 12 for £1.00
756 16 Pin Quil I.C. Sockets 12 for £1.00
757 16 Pin DIL TO QUIL I.C.
Sockets 10 for £1.00
758 22 Pin DIL I.C. Sockets 10 for £1.00
759 B9A Valve Bases P.C. Type 20 for £1.00
760 0.47Q + Watt Emitter Resistors
40 for £1.00
Z61 Chassis Coax. Socket 6 for £1.00
762 Chassis 5 Pin Din Socket. 8 for £1.00
763 Chassis Din Speaker Socket 8 for £1.00
764 4" Jack Socket enclosed. SPNC Switch
Contact 6 for £1.00
765 S0239 C.B. Chassis Socket 2 for £1.00
5 for £2.00
766 3.5mm Metal Jack Plug 6 for £1.00

MISCELLANEOUS

Ltne output transtormer for RBM 823 A £4.25 each, 3 for £10.00
FTT VC200 4P/8B Transistor Tuner. Suitable for some Pye

and Philips sets. 3 hole fixing £2.75 each
Decca Bradford Tuners. $ button type £3.00 each, 5 for £12.50
Decca Bradford Triplers £3.00 each

UHF Modulator UHF out Video in. Ch. 36.
24"x 2" x 4" complete with 9 foot coaxial lead and plug.
With connection data £3.00 each, 2 for £5.00
Video Game Boards. All new but incomplete. Hundreds of
useful components. C.M.0.S. IC's. transistors, diodes, sockets,
switches etc. Pack of five assorted boards
GEC Hybrid 2040 series Focus Assembly with lead and
VDR rod £2,00 each, 3 for £5.00
Canvergence Panel for above. Brand new leads and plug. £3.00 each
GEC 2010 Transistor Rotary Tuner with AE, SKT, and
leads £1.95 each, 3 for £5.00
Bush CTV 25 Quadrupler type Q25B equivalent to ITT
TU25 3QK £3.00 each, 2 for £5.00
PYE 697 Line and power Panel, damaged with some ;
components missing but ideal for spares £2.20 eachy 3 for £6.00
Grundig UHF/VHF Varicap Tuner for 1500 GB, 3010 GB

£12.50 each, 3 for £30.00
EHT Lead with Anode cap (CTV) suitable for split Diodes
sets Im long 60p each, 3 for £1.50
EHT Cable 30p per metre, 10 metres £2,50
Anti Corona Caps 3 for £1.00
4.433 Mhz CTV Crystals £1.00 each, 3 for £2.50
Cassette Mains Leads. 7ft with fig 8 plug 60p each, 3 for £1.50
6 MHZ sound filters, ceramic 3 pin “TAIYO™ type 50p each, 3 for £1.00
10.7 MHz Ceramic Filters * Vernitron™ FM4 50p each, 3 for £1.00
PYE CT200 Control Knobs 8 for £1.00
High quality Metal Coax Plug. Grub screw

£2.50

3 for £1.50, 10 for £4.50 200¢2. 1K. 8 of one type £1.00. 8 of Hi-Power. 50p each. 3 for £1.00  fixinz § for £1.00, 100 for £12.50
each type £6.00. Caszette/Calc Leads. 2m long. figure 8 ski. to flat pin,
33\/ REGU[ATOR American plug 60p each, 3 for £1.50
. . 3.5mm Jack Plug on 2m of screened lead 5 for £1.00
Equivalent to TAA550, SN76550, THORN SPARES T.V. Game Remote Controls. Contains 22k thumbwheel pot
ZTK33 etc. 8 for £1.00 3500 Transductor £1.20, 3 for £3.00 on 2m of screened lead with 3.5mm plug 2 for £1.00
"3500" Focus Assembly with VDR £1.50 Mains Neons 10 for £1.00
EHT STICKS <8500 Focus Assemblz. Rotary type £1.50, 3 for £4.00 Mini Grundig Motors. Regulated. variable.
TVI8KV 50p each, 3 for £1.00 ~8500™ .0022 2000v Line Capacitor 10 for £1.00 9/16* x 147 1-6V . 60p each, 3 for £1.50
Replacement Tripler Sticks *1590/91" Portable metal boost Diode (W11) 5 for £1,00 2k2 Screenfeed Resistors.
(Thorn) 10 for £1.00 1500 Bias Caps 160uf 25v 20 for £1.50 Whitz ceramic, 9 watt, with fusible link. 8 for £1.00
orn g 1500 Jellypot. L.O.P.T. Pinkspot £3.50 Phillips G8 Transductor, £1.20 each. 3 for £3.00
**900/950™ 3 stick triplers £1.00, 3 for £2.50 Mullard LP1173, 10 watt.
EHT DIODES *1600™ Dropper 18 + 320 + 70 + 390 3 for £1.50 Amplifier module with circuit diagram. £3.50 cach. 2 for £6.00
Very small. 20k V 2.5ma. 30ma peak 950" Can. 100 + 300 + 100 + 16uf £1.00 E.H.T. Discharge probe. with heavily insulated
50p ea. 3 for £1.00 handle, with lead and chassis connector, 60p cach. 3 for £1.50

GEMINI ELECTRONIC COMPONENTS
Dept. TV, The Warehouse, Speedwell Street, London S.E.8.
Please quote ZED code where shown. Send cheque* or Postal Order. Add 60p P&P and 15% VAT.
*Schools etc. SEND OFFICIAL ORDER
ZED PACKS now available for CALLERS at 50 Deptford Broadway, London, S.E.S8.
Send Large S.A.E. for list of Quantity, Prices and Clearance Lines etc.
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Letter from America:

Comb Filters

BEING badly in need of a haircut (even the editor looked
surprised during a recent quick return visit to the UK, and
his hair is never exactly short!), my mind has been drifting
to thoughts of scissors and combs, which brings us
immediately to the topic this month — comb filters. Since
comb filters are probably not a subject that readers will
have come across in reading The Sporting Life and other
popular papers, we’d better perhaps start by saying what
they do as well as how they do it.

Every PAL colour decoder (unless of the “simple PAL”
variety, and those haven’t been produced in many a year)
employs a form of comb filter — the chroma delay line and
its associated circuitry. It’s not needed in an NTSC decoder
of course, but something similar has come on the scene here
recently — for a somewhat different purpose.

With system M, as used in the USA, Japan and one or
two other countries, the maximum vision bandwidth is
4.2MHz, the colour subcarrier sitting at 3-58MHz. As a
result, if a conventional LC filter is used to remove the
chroma information from the luminance channel, the
luminance bandwidth is severely restricted. Result: loss of
detail. Similarly, filtering to reduce the luminance signal in
the chroma channel (to eliminate cross-colour effects)
severely reduces the lower sidebands of the chroma signal.

The results obtained using conventional filtering are thus
poor. The effects are not so bad with the European systems
B, G and I because of the wider channel bandwidth and
higher subcarrier frequency. So what’s the solution? Enter
some high technology in the form of a type of comb filter to
separate the luminance and chrominance components of the
composite video signal without the problems of bandwidth
limiting.

A bit of theory is required before we go further. If you
examine the nature of the NTSC signal in detail you find
that the luminance and chrominance signals, together with
their 30Hz and 60Hz sidebands, are arranged so that they
interleave, being separated by half the line frequency
(f/2). This is shown in Fig. 1 — the colour subcarrier
frequency is chosen to get this effect.

This frequency spectrum, together with the relative
similarity of successive lines of the transmitted picture,
means that near perfect separation of the luminance and
chrominance components of the signal is possible, at the
expense of vertical resolution, using a transverse filter — one
operating on a time delay basis rather than by bandwidth
limiting. Transverse filtering brings us back to the comb
filter. The idea is that, in the same way as we add and
subtract the signals on successive lines in a PAL decoder to
separate out the U and V components of the chrominance
signal, we can use addition and subtraction of successive
lines of an NTSC signal to separate out the luminance and
chrominance components of the composite video signal.
This is possible because with an NTSC transmission there’s
a 180° phase change in the colour signal on alternate lines
(done to minimize subcarrier patterning on a monochrome
display).

The simplest comb filter arrangement for our purpose is
shown in Fig. 2. It feeds the response peaks of the
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Jim Edwards

juminance spectrum and the troughs of the chrominance
signal spectrum into the luminance channel and vice versa.
The circuit can be realised by using a glass delay line plus
adder networks, an inverting amplifier and some rather
critical balancing components. It operates only around the
colour subcarrier frequency however, and may not
eliminate the lowest colour signal sidebands. Difficulties
also occur due to the fixed delay and the variable conditions
when using a VCR — which is just where the system is most
needed!

More recently semiconductor technology has come into
use instead — employing a CCD delay line. This type of
delay line has the advantages that it can operate down to
the lowest video frequencies (rather than just around the
colour subcarrier), and that the delay can be adjusted
accurately in real time by locking the CCD clock to the
colour subcarrier. Operating the filter down to the video
base band has the disadvantage of destroying much of the
vertical resolution however, so it’s necessary to add back
some of the low-frequency input to restore the vertical
signals. It’s possible to use vertical peaking comparable to
the peaking frequently used in a video circuit to improve the
picture definition. ¢

The net result of all this applied high technology is a
40dB separation between the luminance and the chroma
channels, with some 30dB attenuation of the chroma signal
in the region 3-08-4-08MHz. This gives picture quality as
good as that provided by continental European systems,
albeit at a large add-on cost. The basic disadvantage of the
NTSC system — the effect of phase shifts on colour —
remains of course, but any improvement is a big help.

0267]
Luminance Chroma
7nal subcarrier
)
'
1
'
!
OMHz n %, & — -
- 3-58MHz Frequency

Fig. 1: NTSC signal spectrum, showing interleaved luminance
and colour components.

Luminance
+ >
{y+C) +{y-Cl= 2Y
Composite video One Iir;e
Y+C hal g delay Y-C
Unity gain Chrominance
inverting + Lo
D208) amplifier -y-C (-Y=-C) + (¥y-Cl=-2C

Fig. 2: Use of a delay line comb filter circuit to separate the
luminance and chrominance signals.
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Fig. 3: Comparison between NTSC (a) and PAL (b} video
signal spectra in the vicinity of the colour subcarrier.

Now you’ll probably be asking why not apply the idea to
the PAL system to get an even better picture? The answer
unfortunately is that it won’t work, not easily anyway. The
problem is that when Dr. W. Bruch developed PAL he put a
quarter-line offset on the subcarrier frequency (see Fig. 3).
This means that the 180° relationship between the

luminance and chrominance signals doesn’t hold, making
life difficult to say the least. You can still do this type of
filtering, and in fact an allied technique is used in the latest
digital standards converter units, but you need at least one
frame in store and a lot of computing power, which is not
economical for the domestic telly! TV is going digital
however, and memory is dropping in price, so who knows
what may be possible in a few years’ time?

Well that about wraps it up for now. All I've got to do is
to think up a subject for my next report! Maybe you’'d like
to make some suggestions on what you’d like to know
about the US TV scene? Just drop a line, care of the editor.

Finally a tip for drinkers who are “Hitch Hicker” fans:
the pangalactic gargleblaster is alive and well and living in
the USA under the name of Long Island Iced Tea...
Freeow!

Desolate Dan

Les Lawry-Johns

WE get a strange assortment of customers here. One of the
strangest is probably Dan, whose vocation in life is the
cleaning of outside pub toilets — which is why he’s known as
Dan the lavatory man. During his off-duty periods he goes
around with an odd character called No Nose, who pushes
a barrow around for a living. What’s in the barrow no one
seems to know, since he keeps it covered up. The two are
probably friends because No Nose has difficulty smelling
anything, and if there’s one thing Dan has it’s a smell. The
principle is akin to working in a fish and chip shop — the
smell follows you home. The aroma around Dan is a trifle
offensive unfortunately. Even the cat, tolerant though she is
about most things, beats a hasty retreat whenever Dan
comes in. I can’t beat a hasty retreat, so I keep a fixed smile
on my face while I shake my head at whatever he asks for
in the hope that he’ll beat it quicker than if I nod. Honey
Bunch does her disappearing act even quicker than usual
when Dan is about.

Anyway, Dan brought his old Bush CTV184 (A823
chassis) in the other day with the complaint that the sound
was o.k. but there was no picture.

“I've a couple of jobs to do” said Dan, “so I'll be back in
about half an hour. You might have found out what’s wrong
by then”.

“I might” T agreed, “but on the other hand 1 might not.
But do call back. We’re always pleased to see you Dan.”

So off he went to slosh his toilets around a bit or
whatever it is he does with them, and I turned to the set to
check whether the top h.t. fuse was intact. It was, and a
quick check at the tube base socket revealed that the first
anode voltages were also present. The cathode voltages
were a bit high, so attention was turned to the RGB output
transistors which were found to be without any forward
base bias. The preceding driver transistors had a negative
voltage at their bases.

“Clamp pulses” I muttered, as though I knew what I was
on about. There’s a feedback clamp system you see, the
clamp pulses coming from the line output transformer. Oh
dear, all this complication. I looked at the circuit for a bit of
help. Ah yes, the pulses come via the power supply panel.
Let’s take a look here. Two diodes near the h.t. smoothing
resistors provide pulse clipping, so the bench lamp was
directed on them. Glory be, one was away from its tag.
Checks proved that the diodes were in order, so we soldered
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the diode back on and the voltages returned to normal.

Which is more than the picture did. It was plain red. The
green and blue tube base voltages were right, so we thought
we’d check the tube’s emission. Red good, nothing on the
blue, nothing on the green. Patient reactivation brought
them up to scratch, but it took a time and Dan’s return
would not be delayed much longer. Now that the emission
of the three guns was about equal, we could set up the
picture for natural colours. I was quite pleased with the
result.

Dan came back, accompanied by No Nose. 1 turned the
set round so that Dan could see the results of my good
work. The reaction was not what I expected.

“What have you done to my picture? It was a lovely red,
now it looks like anyone else’s.”

“It looks all right to me” said No Nose.

“Yes, but you didn’t see it the way it was” said Dan. “It
was a sort of cosy colour. Made you feel comfortable just
looking at it. Now it looks . . . ordinary.”

“Don’t worry Dan” I said. “It’ll soon be all nice and red
again. If not this week then next, or possibly next month.
It’ll go back to red sooner or later, and then you’ll be happy
and it’ll be worth waiting for.” .

Dan looked dubicus, but I had to get rid of him somehow
as it was getting a bit thick and I didn’t care to think what
other customers would say when they came in and sniffed
the local air.

So Dan and No Nose carried the set out, leaving us to
coax some breeze through the shop.

Teleton Touch Tuner

We then turned our attention to a Teleton set which had
been waiting for us to summon up enough patience to find

IZOk%
R1030
820k

180V

TRI008 % 33k
R1029.2 TRI007] R1032
33k 56k
Tuning
Selected voltage
elec
('Jrive tunin 00K T © 'uns
fom  potentiometer
oy X1020 J
circuit
TR1003-6 E';IZ%%(L
=145V
(0189 i

Fig. 1: Tuning voltage selection arrangement used in the
Teleton Model C188S.
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out why the tuner wasn’t tuning. A touch-tuner type, Model
C18BS. We located the lead which should have carried the
tuning voltage to the varicap tuner, but there was nothing
there at all. Over to the selectors. The situation that
confronted us here was as follows: about 30V at the supply
end of the tuning potentiometers, but no tuning voltage
output to the tuner unit — if anything there was a slight
negative voltage, which was rather upsetting. We then
received a distinct h.t. kick on the hand, which we’'d
carelessly rested on the end of the panel. Fancy that we
thought, and decided to check the voltage. 180V. It feeds a
couple of resistors, one of which (R1030) has the fairly high
value of 820k. It seemed reasonable to see what the voltage
at the other end of this resistor was. Nothing, because the
resistor was open-circuit. Correct tuning was restored on
fitting a replacement.

Fancy that we thought, Mrs. Crabbe will be pleased.

We then took a closer look at the circuit (see Fig. 1) to
see what had been going on. As usual, there’s an isolating
diode in series with the slider of each of the tuning
potentiometers. The idea is that only the diode connected to
the selected potentiometer conducts, the others being
reverse biased by the 30V supply. For the selected diode to
be held conductive, there has to be a hold-on current path.
This is provided by TR1007 and R1030, the transistor
acting as a shunt stabiliser to hold the voltage at the
junction of R1029/R 1030 constant at some 1-2V above the
voltage at the slider of the selected tuning potentiometer. So
with R 1030 open-circuit, the diode in series with the slider
of the selected potentiometer won’t conduct and there will
be no tuning voltage output.

What does the rest of the circuit do? X1020 provides
temperature compensation for X1016-9 (whichever is
conductive). It too requirés a hold-on current path, which
this time is provided by TR 1008 and R 1034. The fact that
the emitter of TR 1008 is returned to a —145V rail explains
the slight negative voltage we found on the tuning line.

And Then

Our peace was shattered by the arrival of Mr. Bore-
Crashing, who claims to be an authority on all matters
electrical. We’d crossed swords over his hi-fi equipment in
the past, and he still claims that if he records a cassette here
and sends it to a relative in the USA it will play at a
different speed due to their 60Hz mains supply. This time he
brought in his Ferguson colour receiver (Thorn 9600
chassis) and announced that the h.t. was low. As he was
busy, he didn’t feel like tracing the circuit through to find
out where the h.t. was being dropped. I've learnt not to ask
questions of him, because you get only a load of “I think”
and I know” but no description of the fault. So I plugged
the thing in and connected it to an aerial. A picture
appeared, with a gap at each side and a bit of a kink right
down the centre.

“There you are” said Mr. Bore. “Not enough h.t. to fill
the picture out. Now tell me I'm wrong!”

“You’re wrong” I said, having had a similar case the
previous week. “Your E-W modulator isn’t modulating.”

“There you are” he said, “it’s not modulating because it’s
not got enough h.t. to modulate it.” Too late, I realised I'd
given him a new term to play with. He caught sight of
Honey Bunch mucking about with the window display.

“My modulator’s not working properly” he cenfided to
her.

“You poor man” she replied, *I do hope it gets better
soon.”

So he gave that up and returned to watch me shining a
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light into the right side of the main panel to see whether
W810 — one of the modulator diodes — was feeling sorry for
itself. It was a bit charred, and came out in pieces. It’s a
BY298, but I generally fit a BYX71 as a replacement since
these seem to last longer and anyway I keep these and
BY223s in stock for use in this position.

“Ah, the h.t. rectifier” proclaimed Mr. Bore.

“You could call it that, but it isn't” I said wearily, not
wishing to go into the niceties of 110° scanning as I lazily
soldered the replacment on the underside of the panel and
checked with an ohmmeter to see that I’d got it the right
way round.

“We’ll soon see if it works” said the impossible Mr. Bore.

It did, for about a minute or so. The picture then sort of
shuddered in and out and a cloud of grey smoke came from
the approximate area of the tripler. Triplers don’t give off
grey smoke however, and they don’t smell like that. It was
like what you get from a hybrid ITT set when the mains
filter capacitor starts steaming off whilst leaving the set
working, thereby spreading consternation throughout the
household (you know what I mean — those yellow ones). So
it appeared to be a defective capacitor, and the circuit
suggested that it might be C815 (1uF) which provides
filtering between the driver transistor and the two
modulator diodes. It didn’t look an easy matter to get at it,
so I suggested to Mr. Bore that he might like to call back
later.

He seemed to hesitate, as though loath to leave the set in
the hands of an incompetent idiot who couldn’t even replace
an h.t. rectifier without blowing up something else, but he
eventually wandered off. So I called for coffee and had to
make it myself as Honey Bunch was busy playing with a
radio which was getting CB, with an interesting
conversation about a Teddy Bear or something.

When I’d got up enough courage to tackle the suspect,
which was hiding away at the front of the scan panel, I had
to remove the tripler to reach it. I then found that I didn’t
have a IuF capacitor with the correct voltage rating, so I
ended up with two 2uF capacitors in series. This seemed to
work all right, and I'd hardly replaced the back when the
horror returned. Not the smoke or anything wrong with the
set, but Mr. Bore himself.

“I though I’d better not stay away too long in case you
might need a bit of help.”

Repeat Performance

Hardly had he gone than a Rank Z718 was brought in
with a no-go symptom. The h.t. feed was ok., but
something was preventing the line output stage from
working. Unhooking the top retainers enabled us to get at
the front of the right side panel, where just for fun we
checked the same circuit (the EW modulator — not quite the
same, but you know what I mean). The two diodes here are
5D5 and 5D6. 5D6 was faulty, and turned out to be an
SKE something or other. Anyway we stuck in a BYX71,
which is what the circuit actually said, and order was
restored. Funny how things seem to go in cycles, isn’t it?

If vou get one Thorn 1500 in with poor sync for example,
you can bet your life that there’ll be at least two others close
behind waiting to have their 47kQ) sync separator screen
grid feed resistors replaced.

We've also had a run of solid-state GEC colour sets in
recently (C2100 series), all with line output stage trouble
where the 40V rectifier diode D601 (fed from a winding on
the line output transformer) goes short-circuit. In goes
another BYX71, underneath instead of on top. I wonder
what it’ll be next?
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Microcomputer Clock-Timer

Part 1

The idea for a comprehensive timer project originates from
a colleague who owns a Philips N1500 VCR with its rather
inadequate built-in timer. We had a look at several design
approaches and eventually settled for a rather “inflated”
unit, partly because we didn’t think that there are many
readers with these now old Philips machines and also, since
we were going to produce a timer, it may as well be as
versatile as possible to cater for a wide range of uses.

The unit may be used to switch four totally independent
devices on and off on an hourly, daily or weekly schedule. It
may be used for a variety of applications around the home
and workshop, for example in crime prevention by
periodically switching different lights on and off around the
house; controlling the central heating; switching on the TV,
radio, electric blanket, kettle for morning tea; greenhouse
heating etc.

Circuitry

The circuit is shown in Fig. 1. It is designed around a
Texas Instruments microcomputer, the TMS1601. The
device requires a SOHz input and this is conveniently taken
from the secondary of the mains transformer and injected
to the i.c. via a buffer/pulse shaper comprising Tr102 and

Luke Theodossiou

its associated components.

Data entry is from a twenty-switch matrix keyboard. The
memory uses two 2102 i.c.s and data is loaded into the
memory via a shift register, [C101. The display used is a 4-
digit multiplexed common cathode type, whilst l.e.d.s are
used to show status and days of the week. The display
devices are driven by buffer transistors with the current
limited by resistors in the collector leads. The cathodes are
switched on via a Darlington driver i.c. (IC1) from the row
outputs R1-R 10 of the timer i.c.

The switch outputs from the timer i.c. are used to trigger
solid state relays. These devices offer opto-coupled mains
isolation, eliminate failure due to contact wear and are
totally silent in operation. The ones we have chosen are able
to switch 2-5A r.m.s. each but larger types are available
which can switch 10A r.m.s. These are larger than the ones
we are using, therefore they will need to be accommodated
outside the case. Heatsinking is also required by these larger
devices, so it may be as well to use mechanical types if very
large loads are to be switched.

Next month we shall provide constructional notes, the
complete programming guide, the circuit diagram of the
power supply section and the component overlay diagrams.

Miscellaneous:

20 p.c.b. keyboard switches 12-7mm square

S1 RS Components 339-241

T1 RS Components 207-677

Heatsinks for IC105 and IC106: Staver F9-4-220

% Components List

Resistors: all 0-25W carbon film, +5%, except where stated.

R1 470R R110 4k7 R122 24k +1% Semiconductors:
R2 470R R111 1k8 R123 22R
R3 470R R112 22k R124 22R D1-D2 1N4148
R101 2k2 R113 18k R125 22R D101-D106 1N4148
R102 2k2 R114 10k R126 22R Tr101--Tr110 2N3904
R103 10k R115 10k R127 22R Tr111 BC182L
R104 10k R116 10k R128 22R LED1-4 0-2" green l.e.d.s
R105 10k R117 10k R129 22R LEDS-LED11 0-2" yellow l.e.d.s
R106 10k R118 10k R130 22R LED12 0-2" green l.e.d.
R107 10k R119 10k R131 5k6 LED13 0-2" yellow l.e.d.
R108 4k7 R120 10k R132 3k3 LED14 0-2" red l.e.d.
R109 2k2 R121 10k LED15 0-2" yellow l.e.d.
LED16-LED190-2" red l.e.d.s
4-digit display: RS Components 587-507
Capacitors: IC1 RS Components 307-109
1IC101 741.S164
C101 47p ceramic plate IC102 2102
C102 4u7 50V  radial electrolytic IC103 2102
C103 2200uF 25V  radial electrolytic 1C104 TMS1601
C104 220n 100V Siemens B32560 IC105 7905
C105 470n 100V  Siemens B32560 IC106 7905
C106 220n 100V  Siemens B32560 RLA1-RLA4 RS Components 348-431
C107 470n 100V  Siemens B32560

F101 1A antisurge fuse with p.c.b. fuse clips

Output sockets: RS Components 488-797

Mating plugs: RS Components 488-781

Output fuses:  2-5A antisurge with chassis-mounting fuse
holders.
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Fidelity’s Monochrome Portables

FIDELITY Radio entered the TV field for the first time late
last year, with a neat 12in. monochrome portable (Model
FTV12). The use of six i.c.s means that the component
count is low: apart from the loudspeaker, the c.r.t. assembly
and the user controls, all the components are on a compact,
horizontally mounted panel. Subsequently a version with
remote control was added, Model TVR120, the infra-red
remote control system providing on/off from a stand-by
mode and stepping through six preselected channels.
Tuning on the basic model is by means of a rotary
potentiometer. Emboldened by the success of these sets,
Fidelity entered the colour TV market earlier this year.
We'll be taking a look at the colour chassis in a subsequent
article: for the moment the subject is the monochrome
portables.

Circuitry

On the signals side there are just two transistors, the
BC148 video emitter-follower and BF257 video output
transistor. Everything else is done by four i.c.s, two in the
i.f. department and two on the sound side. The varicap
tuner is followed by an SL1432 which provides i.f.
preamplification and a.g.c. for the tuner unit. The SL1432
drives an SW153 SAWF, the if. strip being contained
within a TDA440 i.c. The 6MHz intercarrier signal is
selected by a ceramic filter and passed to a TBA120S i.c.,
audio amplification (1W output) being provided by a
TBAS820M i.c. All very straightforward, with only three
tunable coils — one each for the vision and sound detectors
and a sound trap in the feed to the video circuit.

On the timebase side, field deflection is taken care of by a
TDA1170 i.c. while a TDA 1180 acts as the sync separator
and line generator, providing a pulse to drive the line output
stage. Since the latter uses a BU807 Darlington line output
device (see Fig. 1), no driver stage is necessary. This makes
things simple indeed. The line drive pulse from pin 2 of the
TDAI1180 i.c. is capacitively coupled to the base of the

Line '!yback 0202 10k oY LY can2
blanking 100
-— b EHT stick
Flywheel sync circuit 47k I
{in TDA 1180} <0047
407V rect
C
[ N6V rect
] -
I I i
! 0-22 1 AGC gating
H 1 puises
Line drive n Eam—
from TDANSO . H
pin 2 ) I "
UL TR302 h:?;.;.y”
C306 BUBO7
&7
D306
% L J ﬁ
3 -0022, =033
T T 0203

wh

Fig. 1: The simple line output stage, with the BU807
Darlington output transistor driven directly from the sync
processor/line oscillator i.c.
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BU807 by C306, the d.c. restorer network D306/R304
setting the pulse at the correct d.c. level. The shunt
efficiency diode is encapsulated within the BU807, while the
series boost diode D306 produces some 24V across C312.
The power supply uses a bridge rectifier followed by a

13-4V
noké Preamp Decoder Latch
1 ircus
I | 1c2 31C3 Standby circuit
SL480 [ | MLI26 07 or OV
13-8V
Intra-red I Channel _selector
control
signal I__Oﬂ-board "
— stepping switcl
= BPW4) 08 022
Y |
L £ e |
Lol Monostable

Fig. 2: Block diagram of the remote control receiver.

R612
ax 77

i

Dg
Input from AANS

latch {IC3)  sk6 TR
07V on standby, BLSL8| R300
OV otherwise 120
Input from bridge L34 3\/ \8,2 &1
rectifier 10-8v
T TR300 ' T
operation)
Supply
TR3O) _ad]us'
C306cH
3300

. oS

Fig. 3: The stand-by arrangement — when TR1 is switched on,
the base of TR301 is shorted to chassis via D9. The regulator
then turns off, its output voltage falling from 10-8V to a very
low figure.

Supply from
pin 3 TR3
C304) =-3-c D11 BCS48

Supply to

Fig. 4. The remote control receiver unit’s power supply, with
TR3 providing regulation. With a fow input voltage the
inverter comes into operation, the circuit then operating as a
step-up regulator.
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conventional two-transistor series regulator circuit, the
regulator transistor TR300 being a pnp device (type
BD534).

Remote Control Version

The infra-red remote control system has several
interesting features. The transmitter unit uses an SL490 i.c.
to produce the control pulse signal; this is followed by a
three-transistor amplifier to drive the CQY99 infra-red
emitting diode. The receiver unit (see Fig. 2) employs four
ic.s and seven transistors. The first i.c., type SL480, is
simply a preamplifier. This is followed by an ML926 to
decode the received control signal. Its output drives, via
TR7, the ML232B channel selector i.c. (IC4). It also drives
a two-gate latch in IC3 to give the stand-by action. The
other two gates in IC3 are connected as a mcnostable
which, with a front-panel switch, gives channel stepping at
the set itself.

Now to the stand-by arrangement — see Fig. 3. TR300
is the conventional series regulator transistor and C304 the
bridge rectifier’s reservoir capacitor. The output from the
latch, 0-7V on stand-by and OV at all other times, is applied
to the base of TR1. TR1 is thus normally switched off: its
collector voltage will then be at some 13V, so diode D9 will
be reverse biased. TR2 on ‘the other hand will be

conductive, shorting out the stand-by LED D10 and its
series resistor R412.

When a stand-by command signal is received, the
latching circuit raises the voltage at the base of TR1 to
0-7V. TR1 switches on, and since its collector voltage is
now almost zero diode D9 is forward biased. As a result,
the base of the error detector transistor TR301 is shorted to
chassis — via D9 and TR 1. TR30! switches off, removing
the drive to TR3C0 which also switches off. The 10-8V line
falls to a very low voltage, since the only current feed is via
the start-up resistor R300 and the parallel LED path. The
rest of the set is now virtually without power, and since
TR2 switches off the stand-by LED D10 lights up. The
voltage across C304 rises to something like 20V on stand-
by mains operation, since the rectifier circuit is unloaded.

An ingenious arrangement is used to power the four i.c.s
on the remote control receiver panel — see Fig. 4. TR3 with
zener diode ZD1 form a conventional voltage stabiliser
circuit, with the anode of ZD1 returned to chassis via TRS.
Since TRS is saturated, TR6 is shorted out. On battery
operation or a low mains supply, ZDI1 will cut off,
switching TRS off. The inverter circuit consisting of L2,
TR6/4 and the feedback components C413/R416 then
comes into operation to boost the voltage across the
reservoir capacitor C411 to the point at which ZD1 again
conducts. The action continues intermittently.l

Guide to the Philips K12 Chassis

THE Philips K 12 chassis is of continental manufacture and
is not seen in great quantities in the UK. It’s used
principally in a Philips and a Pye 26in. model featuring hi-fi
sound — there are two speakers and a built-in bass reflex
enclosure. Features include: 10W audio output with
separate bass and treble controls; a LED to indicate that
the VCR channel is selected; a LED to indicate optimum
tuning; variable channel indicator brightness; headphone
socket; speaker on-off switch; tape socket; and full infra-red
remote control. The tube is of the 20AX type.

Plug-in Boards/Modules

Like many continental chassis, the design is based on the
mother/daughter board principle, which in this case seems
to have been carried to the extreme — there are no fewer
than 15 plug-in panels/modules (16 if a v.h.f. tuner is fitted),
three of which are mounted on the tube base! Looking at
the chassis from the back, starting at the top left-hand
corner and going round the chassis in a clockwise direction,
the panels are as follows:

(1) U555 EW correction panel. Rectifiers on the panel
provide 225V and two separate 30V rails.

(2) U590 field timebase panel.

(3)* U410 luminance/chrominance matrixing panel. Also
black-level clamping etc.

(4) U405 decoder panel.
(5) U585 sound panel.

(6)* U450 i.f. detector module. Contains part of the a.f.c.
circuit.
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(7)* U455 sync module. Sync circuits plus VCR switching.
(8)* U440 i.f. amplifier/a.g.c. module.

(9)* U431 u.h.f. tuner. Also U430 v.h.f. tuner if fitted.

(10) U535 stabiliser panel. Contains part of the af.c.
circuit and provides stabilised 32V, 12-7V and 12V supplies
plus the 28-31V tuning voltage supply.

(11) U540 mains rectifier panel. Mains bridge rectifier
(OF432) etc. plus degaussing components.

(12) U548 supply panel. Contains the BU426 chopper
transistor, its BSX21 driver transistor and the TDA2581Q
control i.c. The driver and chopper transformers (T549 and
T525) are on the main panel. The chopper transformer has
a tapped primary winding and provides a 145V output; the
two secondary windings drive the 2SD350A line output
transistor and feed a 3QV supply rectifier on the EW panel.

(13-15) The red, green and blue output stage modules.

" These are mounted on the tube base panel. The RGB drives

are applied to the c.r.t’s grids, the cathodes being held at
200V by the regulator transistor TS617 (see Fig. 1).

Unfortunately the manual provides no information other
than block diagrams and voltage check points for the items
marked *. Philips presumably consider that these should be
replaced as complete units. Fortunately they don’t seem to
cause trouble.

Circuit Notes

The TDA2581Q i.c. on the U548 power supply panel
provides over-voltage and overload protection, plus
switching to stand-by when a voltage arrives from the
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remote control panel. The chopper transistor (TS204) is the
one on the heatsink on this panel.

The line output stage is conventional, with a diode-split
line output transformer which also supplies 7-5kV to the
focus control — this is part of another little module, with the
first anode controls, beside the line output transformer at
the bottom left.

The field timebase employs a TDA2780Q i.c. as
generator and for linearity correction. It feeds a
BD327/BC337 (TS362/TS351) driver stage and in turn the
BD291/BD292 (TS363/TS357) output stage — the output
transistors are mounted on heatsinks on the panel. There
are four 1Q resistors in parallel providing feedback to the
i.c.

The sound department is certainly elaborate by TV
standards. There are two chips, a TDA2790Q which
contains the intercarrier sound channel plus audio
preamplifier and tone control circuitry, and a TDA2010Q
which provides up to 10W of audio. Transistor TS294
provides buffering for the tape recorder output while TS293
provides a regulated 12V supply for the TDA2790Q i.c.

The decoder panel uses two i.c.s, a TDA2560
luminance/chrominance amplifier/processor and a
TDA?2523 reference oscillator/demodulator i.c. The panel
provides separate luminance and colour-difference signal
outputs.

The supply rails are complex, and the guide given in Fig.
2 should help.

Control Panels

The control panels are situated at the front of the set,
near the speaker. U800 is the panel with the tuning
potentiometers and channel selector i.c.s; panel U655
contains the customer controls. The panel in the can is the
infra-red receiver unit — it also contains the preset
brightness and colour controls. Also situated at the front
are two small panels, one with the mains fuses and the other
with the channel number indicator and driver. A preset next
to the stand-by light adjusts the brightness of the channel
number display.

Servicing

The chassis can be hinged out for servicing by releasing
the catches at the top and bottom on the right-hand side.

The location of the adjustments — and panels — is shown
in Fig. 3. Two controls affect the line synchronisation, R11
on the sync module and R209 on the supply module. To
adjust, short-circuit pins 14 and 15 of IC201 (the
TDA2581Q) and adjust R209 for an upright, stationary
picture; remove short, then short-circuit points 15 and 16
on the sync module and adjust R11.

To set up the supplies, connect a voltmeter between test
point M2 (adjacent to the chopper transformer) and chassis
and adjust R223 on the supply panel for 145V. Then
connect the voltmeter between pin 19 of the stabiliser
module and chassis and adjust R198 for 12V.

If the over-voltage circuit needs setting up due to tripping
or component replacements, proceed as follows: set the
brightness and contrast to minimum and turn R228 (on the
supply module) fully clockwise; connect meter between M2
and chassis; adjust R223 for 155V, then adjust R228 until
the supply just starts to trip; switch off, turn R223 down
slightly, switch on and readjust R223 for 145V.

To adjust the grey scale, connect a meter between pin 17
of the green drive module on the tube base and chassis and
adjust the green first anode potentiometer (in housing next
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to line output transformer) for 44V, then repeat similarly for
red and blue. Finally adjust.R413 and R414 (next to the
chroma module) for correct whites.

If the brightness or colour is incorrect at switch on,
adjust the preset R056 or R066 on the infra-red receiver
module. If the volume is incorrect, adjust the preset in the
control drawer.

To switch off the green, or green and blue, guns to assist
with convergence, use SK2 at the top centre of the main
board (next to the matrix board). This switch is rather
unusual: it earths either the G — Yorthe G— Yand B— Y
signal inputs to the matrix board rather than switching the
first anodes. :

Handling the RGB Modules

Note that particular care should be exercised when
handling the thick-film RGB modules on the c.r.t. base
panel — rough treatment can cause intermittent contacts or
breaks in the print, resulting in intermittent wrong colours
etc. Philips Service recommend the following procedure
when removing or refitting one of these modules: (1) bend
both retaining arms slightly outwards; (2) lean the module
towards the bevelled edge of the retaining arms, then lift
out; (3) refit by placing the module into the edge connector
at an angle, with the plain side against the bevels of the
retaining arms, then gently press the module into the
grooves of the retaining arms by pressing on both sides of
the module — not the centre.

Faults

When it comes to repairing the K12, it’s usually spoken
of in hushed tones — basically because loud noises seem to
start it tripping! Requests for help from Philips are inclined
to be met by maniacal laughter at the other end of the
phone ... We’ve had the following faults on several sets
however, and they seem to form something of a “stock
fault” pattern. My thanks to colleague John Bourne, the one
who gets lumbered with K12s in our service department.
Dead set with mains fuse(s) blown: Line output transistor
TS488 short-circuit. Alternatively the chopper transistor
TS204 could be short-circuit.

Dead set — tripping: D551 (BYX71-600) in the chopper

b Safety resistor

Peak-white

" I limiter

s [bz01)
Fig. 1: The unusual c.r.t. cathode circuitry — the RGB signals
drive the grids. Transistor TS617 acts as a voltage-regulating
emitter-follower, holding the cathodes at about 200V since
its base is biased by the 24V zener diode D618. The c.r.t.
cathode currents flow via R624, R623, R619 and TS617,
the voltages at various points in the chain being used to
operate the peak-white limiter and to provide a video clamp
reference source.
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Fig. 3: Main panel layout, viewed from the front after being swung open (release catches at right-hand side).

circuit (it’s the “efﬁciency diode”) short-circuit. Check
R550 and R551 (in senes with D551) as they usually go
open-circuit.

Set ticking: D255 (BY206) on the EW modulator panel
short-circuit. This rectifier provides the 225V rail, which
will read 33V.

Power supply trips: Check setting of the over-voltage
preset, also the 145V and 12V presets. The settings of these
controls seem to be critical and subject to drift.
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Contrast fades after one hour: Check for dry-joints around
pin 10 of the matrix module.

Channel indicator not lit: Check adjustment of preset on
front of set — many customers don’t realise it’s there, and if
it’s knocked while dusting or the kids mess about with it
they think the set is faulty.

No sound: Similar remarks to the channel indicator trouble
— check the speaker on-off switch at the bottom right-hand
corner, n
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VCR Servicing

Part4

IN following the luminance signal path through the JVC
HR3330 machine in the record mode last month, we
reached the point where the signal has been used to
frequency modulate a 3-8MHz carrier. The resultant f.m.
signal next goes to the record current amplifier on the pre-
rec board, and we’ll examine this month the way in which
the signals are recorded on the tape and how they are
amplified on playback. The relevant circuitry is shown, in
simplified form, in Figs. 23 and 24.

On the pre-rec board, the signal passes first to the f.m.
record level preset. The purpose of this is to enable the
amplitude of the signal to be adjusted so that the extreme
edges of the f.m. signal fall within the linear part of the
tape’s BH characteristic (see Fig. 2, Part 1). This is
necessary, if you recall what we said in Part 1, to ensure
that the chroma signal is recorded linearly — the latter is an
amplitude modulated signal, the f.m. luminance also acting
as the bias for the chroma signal. The chroma signal is
added to the luminance signal via the chroma record level
preset, the combined signal then going to a class AB
amplifier consisting of X3-X7 in a configuration that will be
familiar enough to anyone acquainted with audio circuitry
and equipment, i.e. an emitter-follower (X3), a
complementary-symmetry driver stage (X4/5) and a
complementary-symmetry output stage (X6/7).

The signal then goes two ways (because there are two
video heads), each branch going to one winding of the
rotary transformer that couples the signal to the rotating
heads. A preset is included in one branch to provide
compensation for differences in transformer and head
characteristics. The signal at this point is around 2-3V
peak-to-peak, the chroma signal being about 100-200mV
peak-to-peak and just visible at the edges of the luminance
f.m. waveform.

Record/playback switching on this particular machine
is carried out by using opposite ends of the transformer
windings for record and playback, transistors X8-X11
earthing the ends not in use. These transistors are switched

12V REC

input % é
X6
TP?
FM

[
SO o o

44+ )xs

(i

Feedback

I
h|||l“i‘”|||ui!].i| |

Mike Phelan

on by the Rec 12V and PB 12V rails. Some machines use
mechanical switches and some small relays for this purpose,
but we digress.

Playback Operation

Next to playback — we’ll deal with the chroma side of
things later, since most of the chroma circuitry is common
to the record and playback modes.

As can be imagined, the signal coming from the heads on
playback is minute. The initial circuitry is enclosed in a
screening can therefore. X10/11 will be off, due to lack of
forward bias from the Rec 12V supply, while X8/9 are
turned on by the PB 12V supply, earthing the record ends
of the transformer windings.

Each channel (see Fig. 24) has a trimmer capacitor and a
potentiometer across the input to adjust the frequency
response of the signal — to make up for differences in the O
and inductance of the heads. The trimmer is adjusted to
peak the response at 4-5-5MHz, the potentiometer being
adjusted for a fairly level response below this frequency. To
do this, a special tape with a sweep recorded on it is
required.

The signals are next amplified by IC1/X12 and IC2/X13
respectively. Even after this, the level is only about SmV
peak-to-peak! We now come to X 14/15. We mentioned in a
previous instalment the use of a squarewave derived from
the drum servo to switch off the head not being used. This is
what X14/15 do, being driven by the squarewave so that
one or other is always switched on, depending on which
head is in contact with the tape.

The two signal paths converge at the playback f.m.
balance potentiometer, which is present to equalize the
luminance signals from the two channels. From here the
luminance signal goes via another preset to adjust the
overall level. This is followed by several stages of
amplification in IC3 (18V103). The signal can be checked
at TP7 before it goes to the Y-C board: don’t forget TP7 —

Record

|balance
¥ "

X8 X110

PB OutputJ REC Rotary
to transformer Reacs
,J; v Fig- 24 2
X9 X

a—AM chroma on edge of waveform

Tl

2:2V p=p FM plus chroma Bz

Fig. 23: The recording amplifier (X3-X7) and the video feeds to and from the heads.
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Fig. 25: Luminance signal processing on the Y-C board.

it will later be seen to be one of the most useful test points in
the machine.

Another potentiometer, the playback colour balance
control, is connected in parallel with the f.m. balance preset.
The signal from the slider of this control goes through a
similar chain to the other one, using the rest of IC3, but a
low-pass filter in the circuit passes only the chrominance
signal, eliminating the f.m. carrier. The filtered chroma
signal goes to the Y-C board via TP6, where we'll leave it
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for now to concentrate on the luminance channel.

The luminance signal enters the Y-C board at connector
31 (see Fig. 25) and goes to IC4 (AN316) which contains a
stage of amplification and in addition the drop-out
compensator circuit: a discrete high-pass filter between pins
3 and 5 removes the chroma component of the signal. This
is shorted out by X5 in the monochrome mode to allow
more of the lower sidebands of the f.m. signal through for
better reproduction. Then follows drop-out compensation.
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This operates in conjunction with the one-line delay line.
Normally the signal passes directly from pin 9 to the
following circuitry. If the f.m. signal falls to zero however,
due to a portion of oxide being absent from the tape, this
fact is detected and the selector switches in the signal
from the previous line, via the delay line, instead.

Limiting

The next step is limiting. The problem here is that the use
of a simple limiter can result in low-amplitude, high-
frequency signal components being lost (see Fig. 26). So the
signal is first separated by means of high- and low-pass
filters, the high-frequency component only being limited to
start with. The limited h.f. and the L.f. components are then
added in IC9 and passed to IC10 which provides further

limiting followed by demodulation. The latter process is
carried out in conjunction with a delay filter: the basic idea
is that the mixer adds direct and delayed signals to produce
a symmetrical signal whose pulse width depends on
frequency. After full-wave rectification the carrier is filtered
out and the signal de-emphasized: we are now left with
video.

The following section of the circuit, around IC2 and IC3,
is also used in the record mode and was described last
month. The processes involved consist of amplification and
frequency response limiting. From the playback level
control the signal goes to ICS5, which enhances the h.f.
component to make up for the loss of definition above
3MHz and also adds the chroma to the luminance signal.
Exactly how this is done, and other exciting things, will be
our subject next month. Fig. 26 will appear next month.
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Teletext Decoder Power Supply D022 £3.75
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Teletext Decoder Memory D012 £10.50
Teletext Decoder Display DOI13 £11.00
Teletext Decoder Switch Board D021 £1.75
CRT Rejuvenator D046 £3.00
Colour Receiver PSU Board D052 £4.00
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Simplified Signals Board D088 £10.00
Timebase board D091 £9.00
CRT base board D087 £2.00
Remote Control Preamplifier D085 £1.00
Remote Control Interface D090 £7.00
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Linear Ohmmeter

IF your’s is digital, read no further: this design is for
analogue meter types — those suffering from cramp in the
Ohms scales. Making resistance checks accounts for a great
deal of time in servicing work, so anything that makes life
easier must be of value. The design uses a junction-f.e.t.
operational amplifier as an inverting amplifier and a meter
with decade scaling to read ohms like volts.

Circuit

The circuit is shown in Fig. 1: in this type of
arrangement, the value of the operational amplifier’s input
resistor. i.e. the resistor connected to pin 2, is the meter’s
full-scale resistance reading. The resistor being tested is
connected in position X: since it provides feedback, its value
determines the gain of the amplifier. When the values of the
input and feedback resistors are equal, the operational
amplifier’s gain is unity and the meter reads full scale.

To prevent operational amplifier overloading, the
minimum input resistor value is 1kQ. In most circuits of this
type. 0-1kQ is the lowest range. This disadvantage is
overcome by using a second operational amplifier to boost
the gain on the lowest ranges by ten and a hundred. The
meter has ranges in decades from 0-10Q to 0-10MQ, plus O-
20MQ for TV work. As the absence of a test resistor in
position X would give full gain due to the open-circuit
feedback loop, a push-to-read push-button switch is
connected across the test resistor terminals. This prevents

Test resistor

William E. Harrison

meter activity until the reading is made.

The 1V stabilised line obtained at the emitter of Trl
supplies a reference input for the amplifier, the buffer
transistor coping with current variations as the meter ranges
are switched.

The circuit includes the meter and its associated resistors
— the values of these must be selected to suit the meter
movement used. The values shown are suitable for use with
a 100uA meter. ‘

Construction

Construction is not critical and is left to individual
choice. Every care must be taken to avoid possible leakage
paths however, since high-resistance ranges are included.
The accuracy of the meter depends on the ranging resistors
used — they should be close-tolerance types, wired directly
to the switch wafers. The IOMQ resistor may have to be an
ordinary one, as high-stability types of this value are rare.
The operational amplifier may be the single TLO81 type, or
alternatively the dual TLO82 type can be used (RS stock
numbers 304-223 and 304-217 respectively).

To set up the meter, short-circuit the input pins (pin 2) of
the operational amplifiers and adjust the 22kQ offset
trimmers for a null reading. Then switch to the 100kQ
range, connect a known accurate 100k€2 resistor in the test
position, and adjust the meter’s series trimmer for full-scale
deflection.

X o
10M Push-to-open switch 100
itch posits
Switch positions o o ‘
! 0—10An g 1 \ R 8
7 7 0
M +12v +12v 820
2 0—100a b AA—E I I —S
3 0—ka | J00ks, Sta 7 ico 7 a0 L 5, s
2 TLOBY 1k TLO8
4 0—10kn = =
0k 3 6 3 6 4
5 0 —100k o VY °3 -1 / + ' °3 -,
6 0—1Ma 1 5 4 1 5 4 r_) !
1
7 0—~10Ma L (I 22k 22k . 8 ' @ égu 0A202
8 0—20Ma ® L K5 1k K5 " 1o K B
0 '
0 1
d4tv i -2y -12v !
} ]
]
: - |
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(Pl T

%uv
1k
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Fig. 1: Circuit diagram of the linear ohmmeter. The mains transformer is rated at 3VA, e.g. the RS 207-841 with the secondary
windings connected in series. The wafer switches are of the make-before-break type. Use metal-film H.S. resistors for range
selection. The values of the resistors in the meter circuit depend on the movement used. Those shown are suitable for use with a
100pA meter — any O-10 meter can be used, up to say 1mA fs.d. The diodes in parallel with the meter provide protection

against overloading.
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TV Receiver Design:
The Decca/Tatung 120 Series

Part 2

IN Part 1 last month the basic considerations behind the
design of the Decca/Tatung 120/130 series chassis, also the
circuitry used, were outlined. The subject this month is the
colour decoder and the RGB output stages.

The Decoder

Most of the PAL decoder circuitry is incorporated within
a uPCI1365C integrated circuit, which was initially
produced by NEC and is now also available from Plessey.
Several setmakers use it. The resulting decoder is
economical, the i.c. itself has a good reliability record, text
signals can be added, and a Secam add-on i.c. is available.

The full circuit of our version of this decoder is given in
the service manual. For the present purposes, block
diagrams are the most suitable means of illustrating the
decoder’s operation.

A simplified block diagram of the i.c. is shown in Fig. 5.
Let’s follow the chrominance signal path first. From the
bandpass tuned circuit, the chroma enters the i.c. at pin 11.
The initial processing consists of a.c.c. (automatic
chrominance control) and burst gating. The latter extracts
the burst signal for application to the subcarrier
regenerator, at the same time removing the burst from the
chroma signal feed to the following colour control amplifier.
The colour and contrast controls track together to avoid

Burst
gate
pulises

Ray Wilkinson

saturation changes when the contrast control is adjusted.
The amplified chroma signal emerges at pin 9 and passes
via Q501 to the usual PAL delay line circuit. This separates
the U and V components of the chroma signal, driving the
appropriate synchronous demodulators at pins 24 and 25.
Proportions of the R — Y and B — Y colour-difference
signals are matrixed to form the G — Y signal, the three
colour-difference signals then being matrixed with the
luminance signal to obtain RGB outputs at pins 26, 28 and
27 respectively. Line and field flyback blanking is also
carried out in the RGB matrix circuitry, using pulses
stripped from the sandcastle pulse (see Fig. 6).

The subcarrier regenerator and PAL ident/switch blocks
produce the reference subcarriers required by the
synchronous chroma demodulators. A signal is also
produced in this section to disable the colour killer when
acceptable chrominance is present.

The black-level feedback clamp is shown in greater detail
in Fig. 7. The luminance signal enters the i.c. at pin 5,
passing to an amplifier whose d.c. operating point is
controlled by the voltage at pin 3. The voltage from the
contrast control is fed in at pin 7, adjusting the amplitude of
the luminance signal. The output from the contrast control
amplifier is sampled during the back porch period by a
sampling circuit which is switched on by the burst gate
pulse. The level of the sample is compared with the d.c.

12v

443MH2 APC
1k5 balance
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SG‘I k7
HPC1365C 13 23 22 21 20 7 8
Luminance input
from delay line S ‘t 5 A } 16
and 4+43MHz tra ontrast an PAL ident .
- P g brightness anld Subcarrier
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Yoltage from Field and line flyback
br‘-ghtneis control o f 2 blanking pulses
Y %
Contrast Luminance RGB matrix 28 R 1o video
control an . 19— G output
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Fig. 5: Simplified block diagram of the decoder.
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Fig. 6: Sandcastle pulse separating circuit.
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Fig. 7: Black-level clamping. C506 provides frequency
response correction.

voltage from the brightness control, the resuiting voltage
produced across C504 being used to correct the luminance
amplifier’s d.c. conditions. The output from this section of
the i.c. thus consists of a luminance signal whose black level
has been clamped to a voitage determined by the setting of
the brightness control and whose amplitude is determined
by the setting of the contrast control.

Fig. 8 shows the operation of the a.c.c. circuit. The idea is

Burst gate pulse
from pin 19
Chroma
csn minus burst
Chroma irput 01 Chroma p————"—""
il —4 L AC.C' ampfifier
LA amplifier and gate
2y ‘Con(rol Burst
voltage only
RS07
220k
ACC 12 ACC Burst
time-constant detector amplifier
! csosd,
T 15 10
Decouples
L c"f%'l" chroma
amplifier
Burst output ATe

Fig. 8: The a.c.c. loop.

to keep the amplitude of the burst signal at pin 15 and the
chroma signal fed to the colour control amplifier constant.
For this purpose the a.c.c. detector produces from the
bursts a d.c. voltage to control the a.c.c. amplifier.

Reference Oscillator and Ident

The subcarrier regenerator (4-43MHz reference
oscillator plus its phase-locked loop) and PAL ident/switch
sections are shown in greater detail in Fig. 9. This is all
conventional, the crystal oscillator being phase-locked by a
d.c. voltage from the a.p.c. (burst) detector. The a.p.c.
balance potentiometer does the initial setting up.

The R — Y reference signal must be switched through
180° on alternate lines, and this switching must be in the
correct phase. The H/2 detector compares the 7-8kHz ident
signal (“swinging burst”) from the a.p.c. detector with the
output from the H/2 bistable (the bistable is triggered by the
burst gate pulses). If the two signals applied to the H/2
detector are in phase, the d.c. voltage at pin 13 falls below
6-2V. The level detector uses this fact to recognise that the
amplitude of the chrominance/burst signal is adequate and
that the bistable is operating in the correct phase. It then
sends out a signal to disable the colour killer, aliowing the
chroma signal output to appear at pin 9. If the amplitude of
the burst signal is poor or the bistable is operating in the
wrong phase condition, the d.c. voltage at pin 13 rises to
about 7-2V. The killer then blocks the chroma signal and
the bistable is inhibited until it comes back into phase.

Burst 12V
RS3) gate
1k2 puise
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X502
[oL.F:] RS43 15 balance
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Fig. 9: The reference oscil*ator and ident system.
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The Decca/Tatung 120 chassis.

To disable the colour killer externally, you simply dab a
resistor of about 47k across R510 to reduce the voltage at
pin 13 below 6-2V.

RGB Output Stages

Now to the RGB output stages. During the development
of the chassis we carried out an investigation into video
output circuits, looking particularly at the display of text
information. We wanted to establish what was important in
getting the best text display. We found that due to the
limitations of the tube, i.e. spot defocusing at high beam
currents, there was no advantage to be obtained from
maintaining the video amplifier bandwidth beyond about
4-5MHz. What was important, as you might expect, was a
good phase response which, together with the frequency
response, needed to be maintained over the full black-to-
white range. This meant a smooth roll-off to the frequency
response, with no fancy peaking circuits at the output —
these tend to cause nasty overshoots and ringing, which the
tube can’t resolve and displays as a smear.

The choice of video output stage load resistor value is
always a compromise, bearing in mind the c.r.t’s input
capacitance. A low-value resistor gives a wider frequency
response but higher dissipation. If the resistor’s value is
. increased to reduce the dissipation, the frequency response
goes for a chop. We chose 12k as a reasonable value.

Fig. 10 shows most of the components in the circuit we
finally developed. We decided upon a cascode arrangement
for a number of reasons, the most important being: (1) No
input frigging is needed to compensate for the output
transistor’s collector-base capacitance, since this transistor
is within the feedback loop (R226). (2) In some earlier
circuits we tried, the compensation had to be varied
according to the drive setting in order to keep the frequency
response constant. (3) No temperature compensation is
needed for the output transistor, again because it’s within
the feedback loop. With a single transistor output stage, the
variation in the base-emitter voltage with temperature can
cause noticeable changes in the black level at the tube’s
cathodes. (4) Temperature compensation for the low-voltage
transistor is easily done using low-voltage, low-power
devices. (5) Since the output transistor’s collector-base
capacitance is within the feedback loop, variations in this
characteristic from one device to another are unimportant
and the choice of output transistor type is not so restricted.
With a single-transistor output stage, - we found that
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Fig. 10: Video output stage — simplified circuit. Q205/6/7 and
their associated components are common to all three (RGB)
output stages.

fractions of a pF difference caused noticeable changes in the
frequency response.

The cascode configuration is widely used and should be
familiar to most readers. Taking the red output stage as our
example, Q204 is connected in the common-emitter mode to
provide current gain, driving Q203 which is connected in
the common-base mode to provide voltage gain. The stage
gain is the ratio of the value of the feedback resistor R226
to R221 and R222, with R221 made variable to provide
amplitude (drive) adjustment. Output d.c. level adjustment
is provided by R224, which is set up for a black-level output
voltage of 150V. Q203’s base is held at about 8V by means
of a decoupled potential divider fed from the 12V rail.

The rest of the circuit provides temperature stabilisation
and d.c. compensation for Q204 (and the corresponding
transistors in the other two channels). Q207’s emitter
matches these three and as the temperature varies they all
track fairly closely. The feedback via D201, R237, Q206

Tuner . 1)-0022 SAWF

con
15p

RO12
100

Signal

Current current RO12

generator [ in first in second 100
(Q} resonant resonant
circuit circuit

24Lp Virtual earth
at base of QIOY
0193 ja &

Fig. 12: Principle of the coupling circuit.
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and Q205 provides a stable d.c. at low impedance for the
emitter of Q204 and the corresponding transistors in the
other two channels. C212 maintains the h.f. stability of the
loop.

The chassis has a conventional beam-limiter circuit
acting on the contrast control. If a fault occurs however, or
the first anode voltages are wrongly set, this circuit can run
out of range. It’s common practice therefore to add a beam-
quenching circuit which cuts off the tube cathodes to avoid
potential damage to the tube. As the beam current rises, the
voltage at the cathode of D202 falls until, at a
predetermined level, D202 conducts, turning Q206 off.
Q205 and Q204 (also the corresponding transistors in the
other two channels of course) quickly follow suit. The
voltages at the collector of Q203 etc. then rise to h.t., taking
the c.r.t. cathodes up into the blanked region. When the
cathodes are cut off there’s no beam current, and unless
something is done about this the whole system will rapidly
come on again. D202 charges C212 to hold the circuit in
the cut-off state.

The video output stage d.c. levels are accurately set at the
chassis test point, only small background adjustments being
necessary at final test to take into account tube tolerances.
We recommend adjusting only two of the background
presets — in the direction away from blanking. (The first
anode controls provide a third degree of freedom.) This
avoids reducing the blanking capability with the brightness
control range.

Although the collector-base capacitance of the output
transistors is not significant, since the capacitance is within
each output stage’s feedback loop, the capacitance of the
feedback resistor itself is important. It was necessary to
choose a component that has low capacitance, and to take
care with the board layout in the vicinity of this resistor. For
the same reason, the dressing of the leads also has to be
carefully controlled in production.

Tuner Coupling

A recent article in Television (September 1981) went into
the subject of tuner coupling, so it might be of interest to
explain the system we use. Fig. 11 shows the relevant circuit
(UK version), with part of the tuner’s output circuit
included. In Fig. 12 the circuit is redrawn to make the
action clearer.

Transistor Q in the tuner forms a current source, the d.c.
return for its collector being via RO11 and L0OO2. You can
see that from the a.c. point of view the set up consists of two
resonant circuits. Both are tuned to the same frequency,
with bottom-capacitance coupling by means of C010. L and
C, with ROOS8 to determine the circuit Q, form the first tuned
circuit. L003, CO11 and RO12 form the second tuned
circuit. The currents in both circuits flow via C010, whose
value is selected to get critical coupling between the
resonant circuits for a broad-topped bandpass response.

So how do we get the signal out? Since the emitter of
Q101 is decoupled and there’s feedback between the
collector and base, the transistor’s base is at “virtual earth”.
The signal current flowing through RO12, i.e. the current in
the second resonant circuit, thus flows into this low
impedance. Q101 drives the bandpass shaping SAWF from
its collector, the stage gain being set by the ratio of R102 to
RO12.

Next Month

In the concluding instalment next month we’ll be dealing
with the switch-mode power supply.
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Servicing Luxor 110° Hybrid CTVs

Part 2

LAST month we dealt with the power supplies and the signal
circuits up to the decoder. Time next to take a look at the
colour-difference amplifier panel, which also houses the
luminance output stage and two transistor luminance
amplifier stages (Q401/2 — see Fig. 3).

The CDA Panel

Q401 is the luminance delay line driver. After passing
through the delay line, the luminance signal is fed to the
emitter-follower Q402 which provides matching to the low-
impedance contrast control. An interesting little network
(D413/R416/R426) is included here to cancel the line sync
pulses at the emitter of Q402 so that adjustment of the
contrast control doesn’t affect the black level. The
luminance signal is then a.c. coupled by C410 (0-14F) to
the control grid of the PL802 luminance output valve. A
two-diode driven clamp is used in the control grid circuit,
while a conventional transistor flyback blanking
arrangement is included in the cathode circuit. Between the
anode of the PL802 and the c.r.t. cathodes there’s a simple
diode beam limiter network (D404/C429/R446). It’s non-
adjustable — probably the best sort, being simple and
immune from itchy screwdrivers. There are no cathode
drive presets.

Faults in this area are usually straightforward. No
luminance with a very dark raster normally means that
either Q401 or the delay line is short-circuit or the flyback
blanking transistor Q403 is open-circuit. A faulty delay line
can also produce a multiple-ghost effect on the picture.
When Q402 develops an emitter-base short-circuit, the
contrast is reduced and the definition impaired. The
PL802’s anode load resistor R444 (2-7kQ) goes open-
circuit to give a bright, blank raster.

The colour-difference signals are amplified by three

Mike Phelan

EF184 valves which, surprisingly enough, rarely fail. The
signals are then a.c. coupled to the c.r.t. grids, with more
two-diode driven clamps in each feed. The clamp diodes
(D406, D407, D408, D409, D411 and D412) give a fair
amount of trouble, the symptoms ranging from shading or
coloured bands down one side to complete loss of clamping
on one colour — this is best seen on a test card, the
monochrome part of the picture altering in colour when the
saturation is advanced. The BY206 is a suitable
replacement, and the diodes should be renewed in pairs.

Grey Scale

The CDA panel also carries the c.r.t. first anode controls
— on a subpanel mounted at one end — but alas there are no
switches, and you can’t pull off the c.r.t. cathode leads as in
a set with RGB drive. Turning the appropriate
potentiometers to minimum is the only convenient way of
turning the guns off. The two potentiometers at the other
end of the board. R458 and R461, provide a fine, albeit
limited, adjustment for the highlights. They set the green
and blue clamp voltages. Inability to set up the grey scale
within the range of these adjustments usually means that
the c.r.t. is faulty. Either an A66-140 or an A66-410 can be
used as a replacement — the “quick heat™ facility of the
latter is no advantage however, and a 33Q 2W resistor must
be connected across pins 1 and 14 if the A66-410 is used.

Field Timebase

The field timebase employs a PC92 triode in a blocking
oscillator circuit and a PL508 output pentode. There are
also a couple of transistors — the sync pulse amplifier Q752
(BC147B) and Q753 (BFR39) in the output stage
automatic bias

stabilisation circuit (see Fig. 4). A
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Fig. 3: The luminance delay line driver and emitter-follower circuits. D402/3 form a two-diode driven clamp in the PL80O2

luminance output pentode’s control grid circuit. One of the cla

mp pulses is also used to switch D413 on to remove the sync

pulses from the feed to the contrast control — when D413 switches on, Q402 switches off.
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Fig. 4: The auto-bias circuit used in the field output stage.
During the forward scan Q753 is conductive and D752 is cut
off. When the PL508 field output pentode switches off during
the flyback period, there is no voltage across R783 and Q753
switches off. D752 is then forward biased via R778, and
C771 charges to 65V.

characteristic of the latter arrangement is the tendency for
the whole thing to go into oscillation if the height control is
increased slightly above the normal setting — this produces
a violent field bounce. Cures are to connect a 390kQ (1W)
resistor and a 1pF paper capacitor between pin 1 (anode)
of the PC92 and chassis, or a 250-500uF 25V electrolytic
from the cathode of the PL508 to chassis.

No field sync usually means failure of Q752 — the
SN76532 sync separator/line oscillator i.c. rarely gives any
trouble. The PC92 is occasionally responsible for no field
scan, but more often the culprit is the PL508. Lack of
height or very poor linearity should lead one to suspect the
bias switch transistor Q753 and the associated diode D752.

Sometimes the printed board becomes conductive between
the height control and chassis, quickly leading to the
formation of a large hole. R771 (2-2MQ), which is in series
with the height control, also increases in value with age,
causing lack of height.

Line Scan

The line output stage {see Fig. 5) is similar to those used
in several other continental chassis of the time, e.g. the
Kuba 110° hybrid chassis, and it must be stated at the
outset that the line output valve must be a PL519, not a
PL509, and one of reputable make at that. The genuine
PL519 has its cathode and suppressor grid brought out on
separate pins — the same pins are used on the PL509, but
the electrodes are connected together internally. This also
applies to some valves we’ve come across marked
PL509/519. If one of these is fitted, R901 (10kQ) between
the suppressor grid and the 24V rail will burn out.

The high-value resistors in the width circuit cause little
trouble — lack of width is more often due to R901 or the
screen grid stopper resistor R908 having increased in value.

There’s a secondary, rapid-acting width/e.h.t. feedback
loop, D904/R912/C903/C902/R907, which has a much
shorter time-constant than the main control loop and keeps
the e.h.t. constant during rapid changes in scene brightness.
In cases of poor e.h.t. regulation, check D904 (BYX10) and
the clipper diode D902 (E800 C5), either of which may be
open-circuit. Failure of either the tripler or the line output
transformer in this chassis is very rare indeed.

Focus troubles can be caused R951 (27MQ) or R952
(39MQ) ~ these resistors are in series with the focus control,
at either end — or by the screened cable being short-circuit

Y & Y — N eof)
285V ping1,2 L902 ! v
plug A ! 180
'
: Line scan
b + it
. c9|9.L .chm ! e
-0l 4 4 ! L,Col
I L9ot i 220
" | 0906
] 7 ] ! £600 C5 10k +830V
; Rag02 )
| mmCg08 A cglzl : c916
\ 5
R30S . 0154 ) RIS :L oo
[T ‘l‘(,)\(;r CRT Al presets
. v
1
H
; 330k
ISLE
\ ]_q 0902
1 9
16 470p E800 C5 Tripler
Rs:n‘% L g '
M ~
Line drive : 1oV
1Q7
1
18
R919 1 g
470k 1 — + 350V
)
: £
1
5783 Pulse | =230
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Cgé)zl P} Field detlection circuit
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~OOLI ’IO'U

Fig. 5: The line output stage. There are two feedback loops in the PL5189 line output valve’'s control grid circuit — via C909 and
via D904 (the latter loop is fast acting). C912 is the boost reservoir capacitor.
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because someone has not replaced it in its clip, the result of
this being that it has cooked against the PL508.

A fairly common fault on this chassis is heavy loading on
the line output stage, with a very small raster and low e.h.t.
Before starting to disconnect things from the line output
transformer, examine the corner correction transductors
L852 and L853 on the raster correction panel for signs of
burning. An occasional culprit is the EW correction
transductor L858 (the blue one), which runs very hot if
faulty. Variations in raster shape (the corners folding in) or
corner convergence with changes in brightness can be cured
by replacing C852 (220uF), C855 (220uF) and C853
(25pF) on this panel. If the line linearity coil (L851) burns
out frequently, see the note last month on the 1.t. supply.

Failure of one half or the line scan (i.e. a keystone-shaped
raster) is often due to the fact that one of the windings on
L852, L853 or L858 is dry-jointed. The first two can be
repaired but L858 is encapsulated in resin.

That summarises the line scan department. Between the
line oscillator i.c. and the line output stage there’s a
transistor (Q751, BF292C) line driver stage on the field
timebase panel.

Convergence

The convergence circuitry is rather complicated, as you'd
expect with a 110° delta-gun tube, a control being provided
to remove almost every sort of error. Stock faults are few,
the most common being failure of the static blue lateral
convergence control P803 (470Q). Breaks in printed tracks,
and absence of red/green corner convergence on either the
right- or left-hand side due to Q805 or Q804 (both BC147)
being defective, are other fairly frequent faults. Most faults
however require the standard approach of noting which
controls work and which ones don’t or have reduced effect,
followed by cold checks on the relevant passive
components.

The functions of the convergence controls are shown on

. a diagram inside the back cover, but the controls on the

raster correction panel may require some explanation.
There are four small presets in a row, one large preset, one
small coil, one large coil, a transductor with a movable
magnet and a coil with two magnets — this one is for line
linearity. The adjustable transductor should be set for the
straightest horizontal centre lines consistent with parallel
sides to the raster; the large coil is the NS phase and the
large potentiometer the NS amplitude control; the small
potentiometer below it is the EW amplitude control — adjust
for straight sides.

The remaining four controls are for convergence and
should be adjusted as follows. Connect pins 5/6 to 7/8 on
the raster correction panel and remove the plug nearest the
raster correction panel on the convergence board. Adjust
the balance coil (on top of the scan coils) for best R/G
horizontal convergence in the centre, then remove the short
on the raster correction panel and adjust P852 (next one
down from the EW potentiometer) for the same effect.
Replace the plug and carry out the convergence procedure,
then adjust the remaining two potentiometers for best
horizontal corner convergence ‘at the top and bottom. Both
these controls provide differential adjustment between the
right- and left-hand corners. The small coil (L857) provides
a fine adjustment of the top and bottom corners.

P751 on the field timebase board provides adjustment to
straighten the centre verticals. It may be necessary to carry
out the convergence and raster correction adjustments
several times for best results, but these should then be very
good.

Audio Department

Finally, a brief note about the audio department. The
only trouble we’ve had here, apart from noisy sliders, has
been intermittent or permanent failure of the audio driver
transistor Q272 (BC161). The audio quality from the two
large speakers is quite good. [ ]

Service Notebook

George Wilding

Field Collapse

Two monochrome sets fitted with the Thorn 1500 chassis
came our way recently with almost identical fault
symptoms. The causes turned out to be rather different
however. The first had complete field collapse, so as a first
step a new PCL805 was fitted. As this made no difference
we checked the voltages around the valve. The pentode’s
anode and screen grid voltages were about normal, but the
triode’s anode voltage was lower than normal. This is
usually the case, since failure to oscillate leaves the triode
conducting continuously. Touching various points in the
circuit with the test prod instigated slight movement of the
horizontal white line, confirming that the fault was lack of
oscillation rather than failure of the pentode section to drive
the scan coils. The oscillator cross-coupling networks came
under suspicion therefore, and as a first step we tried
shunting the coupling capacitors with equivalents. This
failed to restore the scan, and as all the resistors had the
original unblemished paint coding it seemed certain that the
trouble was due to a dry-joint — resoldering that often
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troublesome 18k<2 resistor R102 cured the problem.

In the second set the symptoms were misleading. When
the set was switched on from cold a raster of about half the
normal height would present itself, quickly reducing to a
horizontal white line. This is often due to a defective
PCL80S, and tapping the glass may then momentarily
produce at least a partial scan. In this case a new valve once
again made no difference, and we discovered that there was
zero voltage across the pentode’s cathode resistor R 103, i.e.
the pentode was not conducting. Touching the pentode’s
control grid (pin 9) with a test prod produced a restricted
scan, so it was clear that the trouble was due to the absence
of a d.c. path between the control grid and chassis. The d.c.
path is via four fixed resistors and the two linearity presets
R104/6, the fault being due to R106’s track being open-
circuit.

Broken Oscillator Core

The fault we had recently with a Decca hybrid colour set
was sound but no picture. The set had apparently slipped
off a make-do stand, and on removing the battered back we
discovered that the line output stage valves were running
hot due to lack of drive — the line oscillator coil unit was
broken. Unfortunately I didn’t have a spare, and the set was
wanted urgently. An exact replacement was found in a Pye
set however, so this was pressed into service.

When we switched the set on the line frequency was well
out, as expected. There were also some ominous crackling -
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noises from the back of the chassis, around the line output
stage. It seemed as if the line frequency was so far out that
excessive e.h.t. was being developed. We switched off,
turned the core well away from its initial position, then tried
again. This time there was an excellent picture, with just a
suggestion of line trembling at the top — a little- further
adjustment cured that. The moral is to position the core
similarly to the one in the original coil if you ever have to
change a line oscillator coil — and to be careful with large
sets unsecured on incorrect stands!

Similar Symptoms — Different Faults

You sometimes find similar symptoms produced by very
different causes. For example, not long since the owner of a
Pye hybrid colour set phoned to say that the picture was too
large and the brightness was poor. On inspection we found
that the picture was oversized in both directions, dark and
with poor e.h.t. regulation. Clearly the e.h.t. voltage was
low. The PL509 and PY500 were both running hotter than
they normally do, and the next thing we noticed was a large,
raised semicircle on the tripler, clearly indicating that a
severe leak in it was pulling down the e.h.t.

A few days after replacing the tripler and obtaining a
good picture, the owner phoned to say that the symptoms
had returned. This time the two line output stage valves
were much cooler than they usually are, the basic fault
being low h.t., due to a big loss of capacitance in the h.t.
reservoir capacitor C306 (200uF). This is encased in the
same can as the smoother (C315), which seems to fare
much better. We always replace the dual canister however —
whenever in fact there’s the slightest indication of rounding
and slight swelling of the insulating end cap.

Tuning Trouble

The owner of a hybrid ITT colour set phoned to say that he
could get only ITV. The set was one of the earlier ones, with
a five push-button selector and common tuning knob, with
no visual indication of the tuning position unless the back
and convergence box are removed, when red plastic
“travellers” can be seen. After some retuning, we managed
to get BBC-1 and BBC-2, but they would drift off at the
slightest provocation, giving the impression that the sliders
were making poor electrical contact with the tracks.

Now we do get occasional complaints of intermittent
colour drop-out and mistuning due to faulty tracks on this

selector unit and the later seven-button version, and ITT
have a repair/exchange service for them. Sometimes only
two or three buttons may be affected, the owners still being
able to get all the channels they want, but the trouble
invariably progresses until they end up with only one or two
good selectors.

On this occasion there was no sign of the usual flickering
tuning variation, and we found that acceptable stability
could be obtained if we tuned each selector to a channel
other than the one to which it had previously been tuned. So
we thought it would be worth applying a little switch cleaner
to the tracks, running the sliders repeatedly over the new
tuning positions. This gave a big improvement, and no
further trouble has been reported. It was an unusual case
however: generally the only cure is to use the ITT
repair/exchange service.

No Results

A Bush monochrome set fitted with the Rank A774 chassis
was brought in with the complaint “no resuits”. So
naturally our first move was to check for continuity across
the mains plug. Ignoring the initial charging current taken
by the reservoir/smoothing capacitors, we found that there
was no continuity in either direction across the plug. On
lowering the chassis we found that the PL504 line output
valve’s fusible screen feed resistor 3R56 was open-circuit.
This rather suggested that a fault in the line timebase had
resulted in the PL304 drawing excessive current, either the
PL504 or the PY88 boost diode developing a heater-
cathode short with its beater then going open-circuit. The
valve heaters were intact however, the lack of heater
continuity being due to a dry-joint at the top end of the
heater chain. But on repairing this the heater circuit was still
open-circuit. The second break was found to be where the
earth lead from the tube heater is soldered to the chassis —
the lead is the outer braid of a piece of coaxial cable.

Resoldering this and the fusible resistor restored normal
results, but within a few minutes there was sparking in the
PY88 and 3R56 went open-circuit again. A new PY88 put
that right, and the set worked happily during a long soak
test. As to the heater circuit dry-joints, we can only assume
that they’d been present for some time and had been healing
up at switch on when the full mains voltage would be
present momentarily across them — the tiniest of sparks
would be sufficient to bridge the high-resistance soldered
joint.

Reusing Heads

It’s been some time since there’s been criticism of any of the
articles we’ve published — other than mine ... More than a
couple of VCR manufacturers have contacted me on the
hot line however since the appearance of “Reusing Heads”
last month. Special concern has been expressed by Pete of
big G — they give credit on returned video head drums, and
have received head assemblies that have obviously had a
screwdriver applied to the video head fixing screw.

Some years ago I used to service Shibaden (Hitachi
actually) reel-to-reel monochrome machines. If a video head
failed, both could be changed — they were supplied in pairs.
Each head had to be changed individually, and this involved
the use of a large micro jig which was fitted on to the VCR
chassis by means of big bolts. It had two eyepieces (one for
each eye) so that each head could be critically adjusted
using the calibrated microscope — each head had to be
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aligned three-dimensionally, for height, overlap and angular
position, to an accuracy of five microns. Since the
adjustments were interdependent, they were done on a
rotation basis.

So, before you decide to start messing about with the
heads, consider the following points. (1) If you proceed as
outlined in the article, you cannot guarantee that each head
is even on the same track, let alone correctly displaced. (2)
Can you measure the overlap to two-three thousandths of
an inch? (3) For colour crosstailk purposes, the heads are
not 180° apart bur are displaced by one video line. Can you
align two heads exactly 180° apart and then move one of
them in the correct direction by one line?

Otherwise, you’ll end up with a machine that’s miles out
of tolerance, able to record and replay only its own tapes,
not to mention the wiggle at the top of the picture. Take my
advice: leave the video heads alone — fit a new head drum
complete.

Steve Beeching, T.Eng. (C.E.1.)
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Long-distance
Television

Roger Bunney

A STARTLING development in the broadcasting field — it
looks as if the UK, along with the rest of Europe, could be
enjoying satellite TV before the end of the year, though
you’ll need a three-metre dish for reception. Brian Haynes,
director of Satellite TV Ltd., a London-based company, has
obtained permission from the thirteen national PTT bodies
in the Eutelsat organisation (and also the blessings of the
Home Office and British Telecom) to use a redundant
transponder aboard the OTS satellite for transmitting back
to Europe, with a footprint ranging from Tunisia in the
south to Finland in the north. The transmissions will consist
of a commercial TV service with a single English language
track. There will initially be two hours of programme
material nightly, based around a first run movie, increasing
‘to six hours during the week and ten hours at weekends as
things develop. Advertising agencies have already booked
time for such well known items as Coca Cola, Levis, Esso,
Schweppes and so on.

The venture is regarded as being an incentive to aerial
manufacturers and an experiment through which the
advertising world can gauge the reaction from an
international audience to a commercial service using the
English language. Due to the low transmitter power, the use
of a three-metre dish will be necessary to obtain satisfactory
reception and it’s assumed that cable operators and perhaps
hotels and such like will be the main users. The signals may
be scrambled.

Programme origination will be in London, with the
service linked by British Telecom to Goonhilly for uplinking
to the satellite. The down transmissions will be at
approximately 11-6GHz, just below the allocated satellite
broadcast band. The use of this redundant transponder
means that there are no back-up facilities — so if a fault
develops, the service will come to an end.

P100 BRT tt P

Bl te

roefuit

BPT-tt

The BRT (Belgium) teletext index page 100, photographed by
Jeff May (Colchester) on the screen of his unmodified Philips
colour receiver (KT3 chassis). The transmission was on ch. 43,
using an aerial directed at Dover.
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If the project gets going quickly, the closing months of
the year could be an exciting time — the service should be in
operation by the time these words are read. I’ve been
making a few enquiries as to the availability of 12GHz
equipment — it can certainly be obtained, but in one-off
quantities and matching prices. It seems likely however that
domestic equipment will become available within a year or
s0, either from Western Europe or the Far East — rumours
suggest that at least two UK firms are taking active steps.
Now if someone reading this column can design a simple
terminal that’s easy to duplicate, I'm sure we shall all be
pleased to hear . .. And now to DX matters.

Conditions during September

September was unusually active, with Sporadic E
propagation continuing, a period of enhanced tropospheric
propagation early in the month and the first signs here of
F2/TE reception. First the SpE log.

1/9/81 TSS (USSR) ch. R1.

2/9/81 TSS R1, 2; TVP (Poland) R1, 2, 3; RAI (Italy)
IA, B; RTVE (Spain) E2, 3, 4; RTP (Portugal)
E3; JRT (Yugoslavia) E3; ARD (W. Germany)
E2; plus unidentified signals.

5/9/81 RTVE E2, 3, 4; NCT-Italy E3/IA; ORF (Austria)
ch. E2 — a new one!

6/9/81 TSS R1, 2; unidentified ch. R1, 2 signals.

8/9/81 RAIIA, B;JRT E3.

9/9/81 CST (Czechoslovakia) R1, 2 — using the EZO

pattern with RS KH identification; SR (Sweden)
E3.
13/9/81 TSSR1,2; RTVE E3.
14/9/81 TVP R1, 2; TSS R1; SR E2; Switzerland E2, 3.
16/9/81 NRK (Norway) E2, 3; RTVE E2, 3, 4.
17/9/81 RTVE E2, 3,4; RTP E3.
18/9/81 NRK E3.
19/9/81 TSS R1, 2; MTV (Hungary) R2; RTVE E4.
20/9/81 RAI IA, B; RTVE E2, 3, 4.
21-22/9/81 RAI IA.
23/9/81 RTVE-1E2,3,4;RTVE-2 E2.
27/9/81 TSS R1, 2; unidentified signal on ch. R1.

The above SpE log is based on reception by Cyril Willis
(Ely), Arthur Milliken (Wigan), Ray Davies (Norwich) and
myself at Romsey.

Tropospheric conditions improved from the end of
August, giving enhanced Band III/u.h.f. reception. August
28/29 produced noiseless French u.h.f. signals on many
channels, and the ATV G8RYC station at Ely. Conditions
then veered to give reception from a more easterly/NE
direction, with NRK signals in Band III and DR (Denmark)
ch. E7, plus lots of W. German stations on all channels!
Early morning openings continued over the next few days,
with similar signals, but the peak occurred over the 5-7th.
This produced the above signals, plus further NRXK stations,
SR up to chs. 30, 33 and 42, very strong signals from DR
on chs. E5, 7, 10 and several ATV stations — Cyril Willis
apparently had G8SUY from London producing
overloading! Reception was subsiding rapidly by the 8th,
with only W. Germany on chs. 35/48.

Ionospheric activity in the F2 layer commenced early in
the month, with US paging stations on 35-22 and
35.-58MHz from about the second week. On the 12th I
could resolve them using an indoor Tandy portable!
Conditions continued to improve, with the MUF rising into
the low 40MHz region, and on the 20th I received both
GBC (Ghana) and ZTV (Zimbabwe), fighting over ch, E2,
from 1720-1810 BST (via TE). Hugh Cocks also logged
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ZTV/GBC between 1600-1800 on the 21st and 22nd.
During the afternoon on the 26th I heard harbour control at
a Florida resort discussing the berthing of a large cabin
cruiser with a patrol officer (the latter was on the stern of
the ship, using a hand-held unit). This is indicative of the
low powers that can be propagated via F2 when active — the
signals were at 37-9MHz.

My thanks to Cyril Willis, Arthur Milliken, Ray Davies,
Hugh Cocks and Jeff May (Colchester) who all contributed
to this tropospheric/F2 report.

MS (Meteor Scatter) reception has also been present
throughout the month, with the usual signal pings.

News Items

Eire: Further news from Trevor Plowman (Dublin) about
the independent TV station operating in the city. The station
identifies itself as “Channel 3 — Independent Television
Dublin” and transmits on ch. D in Band HI (not ch. C as
earlier suggested). The test pattern consists of colour bars
with the lower part of the screen carrying the identification
mentioned above (moving across from left to right): it
comes on air at 0000, followed by advertisements at 0010
and a film at 0015 until close down at around 0145. The
station is at the former State cinema in the Phibsboro
district and has two reserve transmitters and a large supply
of feature films on video. There’s no information on
transmitter power or polarisation to date, but the signals
can be seen at a distance of some 35 miles (this report from
Mike Pettigrew, Church Hill, Wicklow).

India: Plans for an Indian TV broadcasting satellite
(INSAT-3) suggest a launch in early 1982, with two
channels. The INSAT-1 satellite already in orbit at 102°E
may be used for TV, relaying at 4-17GHz. India has
adopted the PAL colour system. The Russian Stat-T craft
(99°E, 714MHz) continues to provide the Moscow-1 TV
service from 0615-1515GMT.

Sri Lanka: A full TV service will start in January, with PAL
colour, from Colombo ch. E5, Kokuvil (Jaffna) ch. E7 and
Kandy ch. E10. Report from Bindu Padaki (Madras).
Mozambique: The first scheduled TV service starts in
January, using system I, initially in monochrome only.
Saudi Arabia: Transmitters are now in operation on chs. 22,
23, 24, 25, 26, 27, 30, 39, 42, 45 and 47. Our correspondent
mentions that European (particularly UK) football matches
are commonly transmitted in full, with the original
commentary and an occasional Arabic commentary laid
“over the top”. This is quite usual in fact in the Middle East
and certain African countries.

New Transmitters

Two new pirates in Holland, one at Duivendrech (south
of Amsterdam) on ch. 43 and the other at Monnikendom on
ch. 27. Two new TVR (Rumania) transmitters have been
received in Holland — simultaneously, on ch. R2. The
RTM (Morocco) Band I transmitter operates on ch. E4. An
HR (W. Germany) transmitter has opened at Rhon for the
HR-3 service, on ch. 37 with 364kW. The GDR (E.
Germany) Helpterberg station now operates on chs. E22
and E37 — it’s thought that the E3 outlet may close.

Mysteries

Westward TV is reported as having been received
recently in northern France on ch. E3! The 1956 RETMA
test card has been received in Holland on ch. E2, via SpE,
from a south-easterly direction. The identification “RTA
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GOLDEN ANODISED AERIALS: SUPERB ECONOMY AMPLIFIERS;

EST. 26 YRS. ALL PRICES INCLUDE VAT. EST. 26 YRS.
Masthead Amps  Type Gain Price
Astrax 1441 VHF/UHF 21dB f12.82
Astrax 1450 LN Bands 485(TV)  28dB £1549
Astrax 1455 Bands 1&3 {TV) 25dB £16.81
Astrax 1520 power unit for above amps £9.15
Al mast amps require a 1520 pewer unit.

SPECIAL OFFER HIRSCHMANN ROTATOR ~ £42.95

ESTABLISHED

IMPORTANT Quote TVM 26 YEARS
for highly graphic lists and
Brochwe Send 52p. Refund of

30p on 1st purchase over £5.

The fabulous golden

Stockrsts of the finest aerials
e s anodised FUBA XC391

available in Britain:

OPTIMAX {Malta)

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

ASTRA (GOLDEN D.LY.) AERIALS
SOME OF OUR SUPERB TV & FM AERIALS.

We specialise in
Rotator & DX work.
Bands | & Il stocked.

Name Group & W/Band Gain dB Price After discount
Margon 103 (TV)  both stocked 19.5/215 £61.41 £52.19
Margon 91 (TV) hoth stocked 18.5/205  £44.16 £37.53
Fuba 91 (TV) hoth stocked 18.5/205  £48.61 £43.75
Optimax 14 (FM)  Band 11 W/8 14 £57.50 £48.88
Optimax 8 (FM} Band 11 W/B 9.5/105 £32.54 £29.29
Fuba 8 (FM) Band 11 W8 105 £40.85 £36.77
Fuba 9 (FM} Band 11 W/B 1.0 £45.85 £41.27

Over 3,000 aenals stocked: all transmitters: poles; lashings, rotators; clamps: wall brackets:
amplifiers; diplexers: triplexers, notch filters: 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.

SP78ND tel.0747 4370

South West Aerial Systems — and Jane — wish their many friends a Merry
Christmas and Happy 1982.

South West takes the doubt out of aerial technology by providing an expert
and cost effective service in the design and supply of aerial/distribution
systems for domestic, DX, fringe and alternative channel(s) reception, includ-
ing active deflectors. We've a naw range of high quality PSB aerials (air/marine),
Band 2 wideband, for ‘cordless’ ‘phones (SAE leaflet) and carry the renowned
Plustronic TV range.

Qur customer consultancy service will resolve your reception difficulties, and
our 45p catalogue lists an ever increasing range of aerials, amplifiers, filters,
mounting hardware and all the other necessary components 100 numerous
to mention. Please include an SAE with your enguiry.

93




: ngeng s »
LY,

A - T NS S s

o

King Hassan of Morocco talks to RTM-
TV (ch. E4).

TSS (USSR) received via Band |l SpE
onJune 7th (ch. R9).

Albania ch. IC received in Holland via
SpE.

Above photos courtesy of Ryn Muntjewerff.

Algerie” has also been seen in Holland on ch. E2 -
fortunately it was photographed.

CB Interference

Our recent comments on this subject produced a mixed
reaction. Complaining to the Post Office should in theory
produce action, particularly where an active base station is
reported, but in practice this doesn’t always follow — at least
in some areas. When the local (Southampton) Customs and
Excise were approached in early September concerning an
operator/base station, they refused to take action even when
the operator was named and proved to be using an FCC
standard a.m. transmitter. This was apparently “on
instructions from above”. In such cases one has to take
preventive action oneself — or suffer.

Information has been received from three makers of CB
filters. Labgear Ltd. are about to introduce their CM9700
filter. This has both braid and internal filtering, with a
quoted attenuation at 27MHz of 70dB (transverse) and
26dB (longitudinal), falling to under 1dB in the group A
spectrum and 0-5dB for groups B/C/D. The Packer
Communications (Coniston, Cumbria LA21 8HQ) ULS
braid/inner break filter has been tried at a Southampton
semi where the neighbour was operating a base station with
a linear amplifier. This caused havoc with reception, but
with the filter in circuit adjacent to the TV aerial socket
there was only slight disturbance to an otherwise normal
picture when the operator keyed to transmit. Other filters
are available for hi-fi speakers, mains leads and v.h.f. (we
hope to test this one shortly) — send s.a.e. for leaflet and
prices. S. A. Collard (PO Box 40, Osmaston Works,
Osmaston Road, Derby DE3 8NJ) also supply CB
appliances, including their TV27, a 27MHz notch filter
with
470MHz (759).

The PO Radio Services at Norwich advise that when
fitting braid break filters the possibility of mains lead
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282 E Output
tocal signat
(ch. B2} input 3p
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100dB attenuation falling to under 1dB above:

Fig. 1: Aerial phasing circuit used by Paul Barton. L1 consists
of 10 turns of 20 s.w.g. wire, of 3/16in. diameter, 1%in. long.
L2/3/4 are 15 turn close-spaced v.h.f. chokes.
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breakthrough shouldn’t be ignored. Suitable ferrite ring
filtering should be included prior to the receiver’s mains lead
entry point to minimise the possibility of r.f. currents being
induced in the chassis. I hope to report further on the
problems of CB interference shortly.

From Our Correspondents . . .

Paul Barton, an experienced enthusiast from Harrogate,
has sent details of an effective aerial phasing unit (see Fig.
1) which he has been using to null out the local ch. B2
sound for ch. E2/R 1 reception. The design is much simpler
than the one we presented last January, but provided the
BBC signal at the local signal input is of higher strength
than at the DX input the unit works well, with a
considerable though not complete phasing null. The original
circuit uses a BA182 in position D2, but I suggest that using
a BA379 would be an advantage. As before, the idea is to
get a phase shift between the unwanted signals at the two
inputs and to adjust their amplitude so that they cancel at
the output. Paul comments that SpE focusing must be
occurring at times — as an example, he quotes strong
reception from Tallinn (TSS) ch. R2 whilst the signal from
Helsinki (ch. E2) only some 50 miles distant was very weak.

John Dempsey (Co. Tipperary) has been experimenting
with reception from N. Ireland at u.h.f,, using a home-made
221ft diameter dish. At the focal point of the dish he used a
Wisi bowtie, but this has since been replaced by a group A
dipole plus oval reflector dish, giving improved and
consistent results. The dish is mounted atop a 45ft tower!

Red Mathews reports that the HS Kabel-TV A/S relay
company in Stavanger, Norway, has been given planning
permission to erect a parabolic aerial some 18 metres high
by 12 metres wide to receive BBC/ITV transmissions
across the North Sea. A satisfactory service for 60% of the
time is expected. The charge for connection to the cable
network will be 3-4,000 Kroner — BBC radio will also be
distributed.

Ed Baker (Cramlington) has spent an active summer with
considerable success. He mentions that during a bullfight on
August 9th — the usual protracted RTVE OB coverage of
such events — the bull flattened the matador, jumped the
barriers and got stuck halfway, scattering the spectators
and confusing the picadors. I recall a similar event during
the 60s, when the bull got behind the barriers and chased
the spectators into the ring. This is not an activity 1
sympathise with however.

Finally Robert Copeman (Melbourne, Australia) reports
improved F2 conditions during September with
Vladivostock (TSS ch. R1) on the 13th plus various
harmonics, including Spanish mobiles at 41MHz, and a
harmonic from REE Spain at 35-2MHz on the 20th.
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VCR Clinic

THERE'VE been a few moans since I announced that 1 was
concentrating on writing my book on VCR servicing
instead of reporting on VCR troubles for the magazine, so I
thought I’d better mention some recent experiences.

First a Grundig SVR4004 — the very slow four-hour
machine using the Philips format. The fault was that the
video head drum went round at high speed. This was
confirmed when the recorder almost hovercrafted off the
bench — Andy offered to sit on it to hold it down, but I told
him it would be better to deal with the fault.

The reason the drum went so fast was the absence of
50Hz reference pulses to the head drum servo. These are
derived from a crystal oscillator, after division by a counter.
The answer was simple enough — replace the counter i.c.
That cleared the fault, but only for a while. Some time later
the VCR was switched on again and the fault reappeared.
The same i.c. was dead. Well, logic says that innocent little
counter i.c.s don’t just die. No, they’re killed off by some
nasty, evil cause. If in doubt, over to Grundig — ring Peter,
that’s my motto.

Peter said that it was probably the power supply
capacitors, and that they’d come across the problem once
before — there can be a voltage surge at switch on when the
machine is plugged into the mains. As a result, the i.c.
receives a higher supply than its usual 15V. Fair enough, I'd
never have found that. So I whipped out the power supply
panel and went over the capacitor connections with a
soldering iron. Being smart (sometimes) I decided to watch
the power supply waveform rise on the scope rather than
immediately insert another sacrificial i.c. No overshoots or
voltage peaks above the norm however. Check the 15V rail
as the book says and find 15-1V, all o.k. Thinks “I'm
missing something, better recheck the power supply at
switch on.” One does talk to oneself on occasions like this,
doesn’t one?

So we left the machine unplugged for a bit, then checked
again. Apply mains and check the 15V rail. It rose to just
over 15V and stayed there. Wait a minute — how much is
“just over?” Check with the meter instead of the scope, and
find 19V. Well CMOS i.c.s don’t fancy that sort of voltage
much, so out with the power supply again.

On the bench the power supply’s off-load output was
nearer 23V. Loaded with a lamp it settled at 15-1V. The
manual lays down the conditions for measuring the 15V rail
on full load, i.e. record. So the question was, should the
power supply rise like it did off-load? To cut a long story
short, the answer from Grundig was “no”.

The power supply has an i.c. regulator with a Darlington
power output transistor. As it was regulating, it seemed
reasonable to replace the transistor. Wrong again! This time
try the regulator i.c. That cured it, sO we put in a new
counter i.c., set up the machine and returned it to another
satisfied customer with a long face (when he saw the bill).

Motor Trouble

A Toshiba V5470 machine came along for attention
recently — in fact it was returned to us only some three
weeks after we’d sold it. “Somat wrong wi’ picture” was the
complaint, so Andy tried a prerecorded tape and
announced that the picture had lots of wiggles in the
verticals. A quick check around the servo department
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revealed the presence of a large a.c. waveform across the
drum motor. Since this was not present at the servo’s d.c.
output, it was obviously the motor. Well, we hadn’t got one,
so we lent the customer another machine of the same sort.

Two hours later he was back again, complaining that his
recording of Top of the Pops had been all right on the
previous machine. This causes puzzlement sometimes,
doesn’t it? If a defective recorder makes a recording with
the speed of its drum motor varying, the recording will
replay all right on that particular machine, but a
prerecorded tape will have bent verticals, as will the
recording if replayed on a good machine. So he’d got a duff
recording as well. Replacing the drum motor assembly
cured the original fault.

Blow Up

We can all blow one up from time to time. I was merrily
editing away on an HR7700 to provide myself with off-air
colour bars as a test tape. The edits were necessary because
the TV set I was using as a monitor kept on having colour
drop-outs. When the tape was taken out, it was in two
halves. It shouldn’t happen of course, but the pinch roller
solenoid drive transistor decided that my edits were a bit too-
fast and died, clamping the tape firmly between the pinch
roller and the capstan as the transistor went short-circuit.

Microprocessor Faults

I’ve had a number of faults due to microprocessor logic
problems. It’s only fair to mention however that these tend
to be isolated cases.

One such problem occurred with a Toshiba V8600. It
had been out for a few weeks and came back with problems
on the wired remote control. In this sort of case, a few
minutes or so checking which controls work and which
don’t are minutes well spent. The machine would fast
forward and rewind, but there was no play or end of tape
stop. On the wired remote control unit, pressing fast
forward gave play.

The functions seemed chaotic, but there was a pattern
and a close scrutiny of the systerns control microprocessor
and its input signals showed that “scan line 2” was involved
in the play and end of tape stop functions. The scope then
showed that it was locaded down. There were several
possibilities, including a remote control decoder i.c., so an
advance replacement i.c. was ordered pending further
investigation. Ordering this was a waste of time, because
Toshiba hadn’t got any. The i.c. was subsequently
eliminated anyway, the fault being traced to the counter
0000 switch whick had been pressed too hard, a lump of
solder shorting to chassis. Easy enough to find on a quiet
day with the wind in the right direction . . .

Another logic fault, on a JVC HR7700, looked more
difficult than it was. Every so often the remote control
wouldn’t select channels properly. If channels 1, 2, 3 and 4
were selected, 5, 6, 7 and 8 came up — selecting these latter
channels was all right. Also the clock, counter and programme
setting tuner/timer functions wouldn’t operate at all, yet all
the tape transport functions — play, fast-forward, rewind,
stop etc. — worked perfectly. The machine’s on-board
controls operated normally, so the instant diagnosis was a
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faulty remote control unit. This was wrong, because the
tape transport remote functions were o.k.

Analysis of the binary codes showed that a data bit D2
error would produce incorrect channel selections. So we
checked the binary D2 line within the machine and
discovered a faulty gating i.c. on the tuner/timer board —
this little operation took half an hour.

Warping

Whilst on the subject of the HR7700, the last batches
we’ve had have suffered from loud noises during rewind,
due to warping of the tension arms and idler wheel brackets
— they are all plastic/nylon, and catch on the turntables and
opto-coupler housings.

Interruption

A brand new Ferguson 3V23 (HR7700) caused Andy
some problems on test. It would stop dead after it had been
on for only a few minutes, with the cassette still threaded,

and would have to be switched off for a period of time -

before the cassette could be ejected. Just before it switched
off, the picture would go spotty on the top half.

A scope was used to check and confirm the presence of
an interrupt signal to the microprocessor — the interrupt
signal indicates that the machine has stopped for some
reason, rightly or wrongly. There mightn’t be anything
actually wrong, it’s just that the machine thinks there is, so
various inputs to the interrupt circuits have to be checked.

The drum flip-flop signal produced by the servo is used to
tell the machine that the drum has stopped rotating — for
example if the tape ties itself in a reef knot around the drum.
The signal is a symmetrical squarewave, and when we took
a look at it we found that there was some distortion — this
could also be the explanation for the spots on the picture
prior to the actual switch off. The culprit turned out to be
IC3 in the servo ciruit — it produces the flip-flop signal from
the rotating drum. We found that the squarewave became
distorted as the chip warmed up — squirting it with freezer
restored the correct waveform.

Will it end up in the river?

Here’s another difficult fault we had recently with an
HR 7700 — another new machine. We put it on our checking
bench and tuned each channel to an off-air programme. So
far so good. Incidentally Andy checks out all our machines
before despatch, and we’ve had to put many a fault right.
So our failure rate in the field is extremely low — if I was a
customer and got a faulty machine, I’d certainly be upset!
Anyway, the HR7700 was used by yours truly the
following day only to discover that there were no off-air
signals. After a period of torture (three episodes of
Crossroads) Andy admitted that he may not have stored
the tuning voltages in the memory. So we did it again,
checked the memory, and everything was o.k.

The following day we discovered that the tuning memory
had again gone (this time I had to watch Crossroads). So
something was not quite right, and those of you who know
what’s involved in this “simple” process will by now be
cringing at the thought of it all. Not me though! Oh no, I
screamed obscenities at the dog, CP. (That’s her name, from
Candy to Candy Puff through CP30 to CP, and she
answers to them all . . .) Back to the HR7700.

The first check with a case of this sort is to find out
whether the memory is being erased at power on. Being an
EPROM, the memory chip has three power supply lines and
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Fig. 1: Servo sync separator circuit, JVC Model HR3330.

a reset, the power supply lines being delayed at switch on so
that they appear in sequence. We checked the lines and the
delays, and everything was in order. The next move was to
change the memory i.c., since it was now number one
suspect.

Two days later, after yet another couple of memory
losses, I was mucking about storing new programmes. As a
result of this, a weird sequence came to light. Assuming that
the memory was completely clear, I retuned channel 1. On
switching to channel 2 however the memory had returned
and was tuned in. So I checked channels 3, 4, 5 and 6 — all
were blank. Try channel 4, get nothing, so press the store
button and move up one to channel 5. Lo and behold,
there’s a picture. This meant that pressing the store button
was getting the tuning voltage from the memory, which in
turn indicated that the memory was storing data which was
not being released by the microprocessor. Naughty micro.
Arrrgh! Change micro, tune in and leave over weekend.

Monday morning was a tense time. Will the tuning be
there? Will Steve throw an HR7700 into the river Trent and
claim the insurance? Well, it worked. Andy tied the boat
back up and we put the recorder in stock. Latest score JVC
0, Steve 7.

Picture Jump

An HR3330 had a fault which persisted despite being
sent to more than one service department. It had occasional
picture jump with changes in off-air picture, to the point
that the servo would sometimes be disrupted in the record
mode. I’d a couple of gents with me at the time on a training
course, so I asked them to run the machine until they could
find a way of making the fault appear.

It transpired that the fault regularly coincided with
recordings of ITV adverts, and we concluded that when the
adverts were replayed the servo went off lock. Some time
was spent waiting for the adverts with a scope, and sure
enough during an advert picture change the servo went off
lock. We then found that the fault occurred when the
picture went from white to black, so we arranged for this
with my pattern generator to get the problem to come and
go at will. We then checked the field sync pulse input to the
servo, and discovered that the pulses disappeared during the
transition from white to black. I said it was capacitor
trouble, someone else decided it was an i.c. and another
remained uncommitted. .

I won when it was discovered that C9 (see Fig. 1), which
should have been 0-47uF, was actually 10uF — an assembly
error. How did I manage to guess this one correctly? Well,
having done some design work on video amplifiers, I knew
that the d.c. level on which a video signal sits after
capacitive coupling depends on the video signal amplitude,
the level being critical with a sync separator circuit.

Manuals

Despite a bit of flak at times, I do have a good
relationship with most video firms. But I must say that the
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manuals they provide vary enormously. JVC’s are excellent
— all the information you need is there. Grundig are making
a great effort. I’ve suggested to some of the importers that
they spend less time running two-day courses that most
people forget by the time they come face to face with a
faulty VCR, and spend more money on producing decent

manuals in understandable English. Sectionalised details
plus block diagrams and a detailed circuit description
should be given, since a service engineer is in a better
position to carry out repairs if he knows how the machine
works and has the details to hand for easy reference. So
how about it all you importers?

B e

Letters

VDU MODIFICATION

A recent item in your Service Bureau column (October
1981, page 661) prompts me to say that I’ve found the
Thorn 1690 monochrome portable to make an ideal VDU.
It has an isolated chassis of course, and there’s a link on the
board ideally (intentionally?) positioned to form an injection
and extraction point for video signals at a level tolerably
close to the standard 1V peak-to-peak with negative-going
syncs. The link, physically adjacent to R33, isolates the
base of the video output transistor TR7, the input to the
sync separator circuit and the 6MHz intercarrier sound
rejection trap from the video driver transistor circuitry. A
simple analogue changeover switch can be used to replace
the link, providing selection between TV and VDU use. I've
been using my set successfully for teletext and home
computing use for some years.

J. W. Attwood,

Watford, Herts.

EHT PROBE

Looking through the many articles you’ve published in the
past on c.r.t. testers and reactivators, I found no mention of
discharging the e.h.t. potential which is generally still
present at the final anode when the base is removed for tube
testing/reactivating. On some colour sets, the single-
standard Pye hybrids for example, there’s no problem since
the tube’s capacitance gets discharged via the focus VDR.
On most later sets however a hefty e.h.t. potential is left on
the final anode and, as I’ve found from bitter experience,
can cause havoc with video output transistors etc. when the
base is refitted.

Having plenty of old Pye hybrid chassis focus units
available, I decided to try some experiments with the carbon
VDR rod from one of them. The main problem was
obviously going to be insulation of the e.h.t. end of the
probe. I came across a long, tapered plastic watering can
spout from a Weedol applicator in the garden shed, and this
became the basis of the probe (see Fig. 1). The older (black)
type focus units have a red rubber sleeve which helps with
the insulation problem.

The sleeve was pushed farther down the rod, to about
half an inch from the end, the rod then being pushed into
the plastic tube. The end was fastened with Araldite. Since
the rod has wire connections, there’s no problem with fitting

Araldite insulating sleeve LCarbon rod Valve top cap
connector
7 To chassis
/ |—|‘/ “ or meter
- _J
Stiff copper Watering can spout Tape Handle

Fig. 1: P. Smith’s e.h.t. probe.
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a short copper connector at the e.h.t. end: the black earth
connection is long enough to use at the earth end. A scrap
soldering iron handle was then taped to the end of the tube,
with the earth lead threaded through.

I was now ready to test the device — an old Rank A823
chassis was used for the purpose. A cheap, 20kQ/V meter
(1kV scale) was connected between the probe and chassis,
and after switching the set off the arrangement was tried.
Sure enough, the meter reading rose to about half f.s.d. and
then slowly died away to zero. I then decided to switch on
with the probe still connected. The reading rose to a steady
one just above half f.s.d. I now realised that I had a means
of making direct e.h.t. readings.

To cut a long story short, I fitted a crocodile clip to the
earthy end of the carbon rod and by trial and error adjusted
the clip to give me a reading of 25 on the 30V scale with the
brightness turned down (switching the set off each time an
adjustment was made). The rod was then cut off at this
point and an earth connection made, using an old valve top
cap pushed over the end of the rod. The probe has been
used on many occasions subsequently, and was later found
to be accurately calibrated by checking against a
colleague’s commercial e.h.t. meter.

The following safety precautions should be observed. (1)
Insulate the copper connector so that no bare wire
protrudes from under the e.h.t. connector’s cover. (2)
Always make cornections with the set switched off —
including moving or changing meter scales. (3) Keep the
earthy end earthed at all times.

P. Smith,
Hathersage, Sheffield.

AN AWKWARD ONE

A Luxor solid-state colour TV receiver (Model no.
18066641y with automatic search tuning was brought into
the radio/TV/electronics instruction department of the
Irvine Skillcentre as a last resort, having been to a dealer
who’d been unable to locate the cause of the trouble. On
switching on we found that the vision was normal but the
sound was absent; also the 850mA fuse on the power board
had blown. On checking the transistors on the audio board,
one of the output pair was found to be short-circuit base-to-
collector. The two transistors (BD676 and BD675) and the
850mA fuse were replaced, but on switching on the fuse
again blew.

We'd no service information on this particular model, so
I decided to trace out the circuit. As a result, I was amazed
to find that the transistor connections were wrongly printed
on the top side of the board! The connections marked “B”
were in fact connected to the positive and negative supply
rails; the emitters were marked correctly; but the hole
marked “K* was connected to the collector of the driver
transistor.

On fitting two new output transistors the right way
round, replacing the fuse and switching on the sound came
up normally. A beard error that could prove quite costly in
components and time!

G. Sauter,
Kilwinning, Ayrshire.
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Requests for advice in dealing with servicing problems must
be accompanied by a £1-00 postal order (made out to IPC
Magazines Ltd.), the query coupon from page 99 and a stamped
addressed envelope. We can deal with only one query at a time.
We regret that we cannot supply service sheets nor answer
queries over the telephone.

RANK T20 CHASSIS

The initial problem was that the fusible resistor 5R3 in the
h.t. feed to the line driver transistor would go open-circuit.
Resoldering the spring would bring the picture back for
about a week before the resistor would spring open again.
The set is now giving the no results symptom, i.e. there’s h.t.
but the line timebase is not working. Components that have
been checked include the line output transistor and the line
oscillator i.c.

The opening fusible resistor suggests that the problem lies
in the line driver rather than the line output stage. With no
drive, the line output stage remains cut off. More obvious
things to check are the line driver transistor 5VT3 and 5C5
which decouples 5R3. It would also be worthwhile checking
(by substitution) the damping network components
(5C2/5R4) in the driver transistor’s collector circuit, and
5D1 which is in series with its emitter. A defective driver
transformer (5T1) cannot be ruled out — it’s inclined to
suffer from short-circuit turns in this chassis.

NATIONAL MODEL TC85G

We’re having problems with a line sync fault on this set.
The flywheel sync circuit has been thoroughly checked and
the waveforms in the line oscillator department all seem to
be right. To start with, the set would take a long time to
lock — the time gradually got longer. Now the picture won’t
lock at all — the line oscillator seems to be running fast.
We’ve had this one ourselves, though it doesn’t seem to
be a common fault. The characteristics of the sinewave line
oscillator’s coil, or more likely its core, change over a period
of time (these sets are now seven years old). A new coil
assembly will put matters right, but as a temporary measure
the value of the tuning capacitor (C510, 8,200pF) can be
changed to the next standard value and the coil retuned.

ALBA MODELTI14

There’s tuning trouble with this set. To start with the picture
would remain for only a short period, then loud hissing
noises etc. would almost drown out the sound and the
picture would go right out, leaving just the raster. Now the
picture cannot be tuned in on any of the three channels —
the sound can be tuned in, with a lot of noise and now and
again patterning on the screen.

These sets are fitted with the Thorn 1591 chassis, and it
would appear that the tuner unit is defective. You can either
replace or repair it — Thorn four push-button tuners are
advertised quite cheaply. Repair should consist of cleaning
the spring washers which contact the tuner body to the

98

rotary spindle, removing the grease and improving the
contact, and replacing one or both of the transistors as
necessary. Ensure that the push bar is firmly soldered to the
swing arms.

TELETON MODEL TVC20
The problem is lack of height — at the top and bottom of the
screen. I’'ve replaced the 21LU8 field oscillator/output
valve and checked most of the associated resistors and
capacitors, but the fault remains.

The main suspect is R725 (1-8MQ) over in the line
output section. It feeds the height control from the 700V
boost rail. If this is o.k., check R616 (1-2MQ) and R618
(IMQ).

GRUNDIG MODEL 6010

When the set is switched on from cold the picture tends to
roll diagonally across the screen for the first quarter of an
hour. Once the set has warmed up however the picture is
perfect.

The effect is due to weak or intermittent line sync. Check
R408 (2-7MQ) on the line sync panel — it provides bias for
the sync separator stage in the TBA920 i.c. If this resistor is
o.k., the chip itself is suspect. Set up the line hold control
R426 when the repair has been completed.

SONY MODEL KV1300UB

This set was condemned by a dealer as requiring seven new
transistors and a new tube. I tested the tube, which appears
to be all right, so I decided to investigate further. On
switching the set on, the cut-out operated. I disconnected
the c.r.t.’s e.h.t. cap and left it off, then checked the chopper
transistor Q903. This was short-circuit emitter-to-collector,
so I fitted a replacement and tried again, with an e.h.t. probe
connected to the e.h.t. supply and a meter connected to the
110V h.t. rail. The chopper transistor again blew, but I
noticed that the e.h.t. rose to about 8kV and the h.t. line to
about 100V before the cut-out operated. To check further, I
applied an external 18V supply to the junction of
D608/R574 and found that the line oscillator and chopper
driver stages seem to be in order. But another chopper
transistor went the way of the first two.

First check the line output transistor Q801 (2SC1034)
and the flyback tuning capacitor C802 (7,500pF, 1.5k V).
Then check the components associated with the crowbar
action — D610 (12V zener), Q605 and thyristor Q606. The
kick-start components C604 and D602 would be worth
checking, also the chopper circuit “efficiency diode” D607
and, less likely, the chopper driver transformer T603.

DECCA MODEL DR21

The original fault on this set was incorrect line speed. This
was cured by replacing C114, C116 and C120 in the line
oscillator/discriminator circuit — they are all polystyrene
capacitors. The problem now is foldover on 405 lines — the
625-line picture is o.k. This foldover is not at the side of the
screen but part way across, giving the appearance of a pleat
in the picture: there is also lack of width on the left-hand
side.

You’ve had a go at the capacitors in the line oscillator
circuit (we hope you used 5% Suflex replacements), now
you’ll have to check the resistors. The usual cause of this
fault is R130 (680kQ) going high in value, but the
associated resistors R139 (330kQ) and R140 (56kQ)
should also be checked. These resistors are all in the grid
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circuit of one half of the ECCB82 line oscillator valve — the
other grid is tied to the line sync circuit. The fauit can be
confusing in showing up on one standard only.

THORN 3500 CHASSIS

The problem is pulling to the right with captions etc. The i.f.
and sync transistors have been checked, and all relevant
voltages except that at the collector of the luminance delay
line driver transistor VT105 are correct. The latter is at 12V
instead of 7.5V.

First check that R125 (a.g.c. adjustment) is not over
advanced. Then check the sync separator’s base bias
resistor R215 (2-7MQ) and the associated diode W201, and
ensure that any substitute transistors used in the sync
circuit (VT202 and VT203) are suitable, Thorn-approved

types.

BEOVISION 3200

The set comes on normally, with a good picture, but after
about five minutes the picture starts to blur then loses
width. When the fault appears, the PY88 and PL504 valves
overheat.

Try replacing the PY88 and PL504 valves, adding a
1kQ, SW wirewound resistor in series with the PL504’s
fusible screen grid feed resistor R540. If this fails, isolate the
outer core of the screened lead feeding R532 and R533 in
the PL504’s control grid circuit (on the base panel) — it
sometimes shorts to the inner core. If the fault persists and
the line drive is present and correct, the line output
transformer is suspect.

SCOPE USE

When I try to tackle solid-state chassis such as the Decca
100 with my 10MHz scope, the h.t. rectifier goes short-
circuit. I appreciate that this is due to the chassis being live,
but am not sure what procedure to adopt.

Your earthed scope introduces a short-circuit to earth
when the probe is connected to the TV chassis. There are
two possible solutions. Either operate the set from a mains
isolating transformer, or remove the earthing lead from the
scope’s mains plug so that it’s floating electrically.

HITACHI CNP860

The line driver transistor TR39 was replaced (it had gone
short-circuit emitter-to-collector), also its h.t. feed resistor
R720. This restored the picture, but there is a slight “belly
dance” effect which is most noticeable when the set is used
with a teletext decoder.

We suggest you check C713 and C711 (both 10uF)
which smooth the supplies to the line driver and line
oscillator stages respectively, also C718 (100uF} which is
associated with the feed to the line output stage. If there’s
any suggestion of hum on the picture, check the series
regulator transistor TR41 and the associated electrolytics.

TELEFUNKEN 711 CHASSIS

The tuner is stuck on channel 7 and won’t change. The two
i.c.s (SAS560 and SAS570) in the channel selector circuit
have been replaced, but the problem is still present.

This fault is usually due to the SAS570 i.c. failing, and
we’re surprised that its replacement hasn’t solved the
problem. The only other trouble we've experienced has been
leakage across the plastic of the touch sensor itself.

TELEVISION DECEMBER 1981

Disconnect R1007, the resistor connected to the number
seven sensor, and see whether channel changing is then
possible. If so, the touch sensor is faulty. Clean it with
switch cleaner and gently scrape the plastic to remove any
conductive material that could be present.

ITT CVC9 CHASSIS

When the set is first switched on, there’s loss of colour lock
— the colour breaks into one-inch horizontal bars. Rapidly
switching the set off and on again produces a normal
picture, but on changing channels colour lock is again lost —
BBC-2 is particularly bad, the colour usually remaining
unlocked and going almost to monochrome. Is the tuner
suspect?

The trouble is unlikely to be in the tuner unit — a careful
tweak of the reference oscillator frequency control R311 (at
the top left-hand side of the chassis) may be all that’s
required. If the fault persists, replace D36 (1-5V zener) and
C208 (6-8uF tantalum) in the reference oscillator control
loop, then reset R311. If you replace D36, note that it’s
cathode goes to chassis.

DECCA CTV19

This set has developed an appetite for PL509 line output
valves. The picture seems to be o.k., but after about ten
minutes the line output valve glows red, its cathode current
being about twice what it should be at 400mA. The line
output transformer and the valves in the line timebase have
been replaced, and the line drive seems to be correct (—60V
at the PL509’s control grid). There doesn’t seem to be
anything amiss in the line timebase.

It could be that the line drive waveform is the wrong
shape — triangular instead of rectangular. This can happen
if C400 (400pF) in the waveform shaping network or the
line oscillator’s anode load resistor R327 (39kQ) is faulty.
Also make sure that the line drive coupling capacitor C402
(0-01uF) is not leaky. Other possibilities are: short-circuit
turns in the d.c. feed choke 1408 or the shift choke L400
(the latter can be disconnected as a check), missing gapping
paper in the line output transformer, or maladjustment of
the harmonic tuning coil L405.

BUSH TV350

The trouble with this portable is no raster. When the set has
been on for a few minutes the line output transistor becomes
unbearably hot, its collector voltage falling to about 6V.
The odd thing is that removing the tube’s final anode lead
produces a nice, healthy spark.

That spark is the clue! The e.h.t. rectifier stick is almost
certainly faulty, due to leakage. If the fault persists after the
stick has been replaced, the line output transformer is
suspect.

QUERY COUPON

Available until 23rd December, 1981. One
coupon, plus a £1-00 (inc. VAT) postal order,
must accompany EACH PROBLEM sent in
accordance with the notice on page 98.
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RANK T20 CHASSIS

The original trouble was very bad streaking of whites across
the screen when a picture containing whites or captions was
present. This was cured for a few days by replacing 3C16
(220uF) which decouples the supply to the TBAS560C
luminance/chrominance i.c. Before that a streak-free picture
could be obtained only by reducing the brilliance and
contrast controls to a very low level. The fault has now
returned however, though it’s not as bad. In addition, there
are now flyback lines on the picture.

We suggest you check the luminance coupling capacitor
3C15 (100uF) and the clamp reservoir capacitor 3C18

(0-47uF) - substitute with known good components. If the
problem persists, the TBAS60C and TCAS800 i.c.s are
suspect.

SABA H CHASSIS

The fault with this set is pulling, first to the right, with
increasing speed, then slowing down and pulling to the left.
The picture then stabilises itself and there’s no more trouble
till the next time the set is switched on.

The TBA920 line oscillator i.c. is generally responsible
for this, due to an intermittent internal fault. Replacing it
should cure the problem.

f'l\l‘:S'!\ ‘ :
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.

\

228

Wednesday's a quiet day for most of the technicians
hereabouts — our service department is closed on
Wednesdays, save for one man. With his glorious but
temporary title of Duty Engineer, he roams the lanes and
villages armed with a bleeper and a handful of 10p pieces.
With these he regularly interrogates the Answerphone
machine, tending to the needs of those customers and TV
sets that have the temerity to disturb the peace on our day
off.

The Post Office two villages away also shuts on
Wednesdays. In his den above the shop, the postmaster
watches the horse racing on his Grundig TV set, the stamps
and pension books temporarily forgotien while he sits there
with the windows shut and curtains drawn. Cigarette in
mouth, he stabs the buttons on his remote control unit — but
the set adamantly stays on BBC-1. He's had this trouble
before — batteries lasting no time, and the set fizzing and
spluttering for half an hour from cold. He phones the service
department.

When the technician called, he entered the smoke-laden
room and listened to the postmaster’s problems — remote
control doesn’t work unless the transmitter is close to the
set, spitz-and-sparken in the back, dim picture. Pondering
on how many fags a day his customer gets through and the
state of his lungs, our technician removed the set’s back.
Sticky, yellow gunge had accumulated_around the tube’s
Jfinal anode cavity, and this was the cause of the corona
effect. The area was quickly cleaned with meths and a thin
Jilm of silicone grease was applied. That cured the fizz. A go
over the tube face with the meths then brought up a brighter
picture than the postmaster had seen for many a long day.

The remote control action was very weak. A new battery
was tried, but gave little improvement. If the transmitter
was held in line with the receiver and fairly close, it would
work. With this set (Model 1632GB), the Tele-pilot 120 is
used for remote control. The technician ascertained that
another was avagilable at the showroom, and a couple of
days later called at Crowfield Post Office to try it. The
results were rather better, but still not up to the standard of
the one in the shop.

An oscilloscope check was next made ar C1206, the
output from the Tele-pilot preamplifier in the set. This was
Sound to be low and doubtful when the transmitter was
operated from a distance of eight feet. As a last resort, a
new preamplifier was tried — but made not a jor of
difference! As he examined the original preamplifier unit,
our technician suddely realized why the remote control
system had become insensitive and was able to clear the
problem. What did he do? Answer next month.

ANSWER TO TEST CASE 227
— page 46 last month —

A strange convergence problem and then a traffic warden
confronted our man last month. Despite the salesman’s
confident diagnoses, neither the convergence system nor the
tube was responsible for the red fringeing effect on the
Decca 30 series hybrid receiver. It will be recalled that only
the vertical lines of the crosshatch pattern were affected,
and that transposing the red and blue drives from the
decoder transferred the fault to the blue raster, proving that
the trouble lay on the decoder panel.

In fact the fault was in the red output stage. This
smearing effect is usually due to reduced bandwidth: as the
RGB output stages have to handle the combined
luminance/colour signal, a bandwidth of SMHz or so is
required. This frequency response is achieved. as in most
designs of this vintage, by the use of frequency-selective
negative feedback in the emitter circuits of the RGB output
transistors. In the Decca set’s red output stage the key
component is C262 (470pF). which has an increasing shunt
effect across the emitter bias resistor R302 (1-2kQ)) as the
frequency rises, ie. the negative feedback introduced by
R302 is reduced at the higher frequencies due to the
decreasing reactance of C262. The stage’s h.f. response is
thus enhanced — not in our set however, since C262 was
completely open-circuit!
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N7118 PALCOLOUR BAR GFNERATQB

An extremely light, compact and durable instrument, designed for mobile Colour T.V. Maintenance in the customers home. The basic
model includes a built-in rechargeable battery plus a Power Unit/Charger. (A fully charged battery gives 10 hours continuous use).
All patterns and sync. pulses are derived from a single crystal controlled oscillator, producing extremely accurate, stable displays. The
patterns available are: Standard Colour Bars, Red Raster, Linzarised Grey Scale Step Wedge, Crosshatch and Peak White Raster. |
A Coaxial Socket on the rear panel provides a modulated UHF or VHF (please specify} signal of apprax. 'mV for direct connection to
Receiver Aerial Socket. An (optional) integral Sound board is available, producing 8 Sound Carrier (6MHz or 6.5MHz), frequency
modulated by a 1KHz Sinewave. The N7118 will also house a third t\q
7

board that provides a 1 Volt p to p, 75 ohm Video Signal to a rear
panel B.V.C. Socket.

Complete kit, including a professional finished case, screen printed

P.C.B., Ready Built P.S.U., and all components — £569.50 inclusive.

Sound and Video Boards, add £10.29 per board. P *0 T iy i) ) &=
- . v

Ready Built — £88.25 inclusive, Sound and Vido Boards add | | Cmoun‘sﬁa intracept
£11.45 per board. “ oo FRATRR electranics

S.AE. for details and specification. s S N7118

N7121 VIDEO PATTERN GENERATOR

This Generator, based oan the N7118 is designed for the mobile servicing of Colour Monitors and V.D.U.’s. it produces three separate
Colour output signals at 1 Volt peak to peak into 75 ohms. Also provided is a separate sync. output which may be adjusted for positive
or negative-going sync. tips. The Generator may be operated at 625/50MHz or (by operating a push switch on the rear panel}
525/60Hz.

The patterns available are colour bars, crosshatch, 8 step grey scale wedge, peak white plus many other combinations i.e.. red
raster, blue raster, yellow crosshatch etc., as defined by the three {red. green -
blue) beam switches on the frono paneh The generator is powered by an in-
ternal Ni-Cad battery and is supplied complete with the Charger/Power Unit.

AY ;
P'\I'.EE,(_)_ O [ [ r &= inty £ Price (Built & Tested) £75.00 + VAT & p. & p.
: SRy o racept " Total £88.25.
enerator N715 e
—_
electronijey

INTRACEPT ELECTRONICS LiM

203 Picton Road, Liverpool L15 4L G.
Tel: 051-733 3042.

FASTRETURN OF POST SERVICE R E YO U
RANK BUSH MURPHY INDESIT 20EGB 24EGB mono & |
G0kl 209 [y e ate v T—
GE BUEY BRI BI L USING YOUR SPARE TIME PROFITABLY?
DECCA 1700 2001 2020 2401 | cvC20 CVC30 CVC32 series colour ) )
MS2000 MS2400 2404 2420 2424 mono If r;oL y:)ul're_k?sing ;noneyi‘ Money tl::t you could :)e frr\aikmg bydszllg\og uss;::
A0’ <pri colour televisions from home in the evenings. In fact. provide u
CS1730 1733 30" series .BRADFORD colour | PHILIPS COLO(_JR correctly and know exactly how to operate, you can easily earh a substantial
CS1830 1835 80 100 series colour 170 series dual std mono | G8 series CASH INCOME with a starting capital of less than £20. Our new unique
210 300 series mono 69 series publication ‘‘How to Deal Successtully in Used Colour Televisions’’ enables
FERGUSON HMV MARCONIA S2e d = y:u ‘m ftl)llow in the footsteps of many experts who have a great deal of combined
ULTRA THORN PYE experience in this lucrative home business, and who have ‘pooled’ their
1590 1591 1592 1593 mono 169 173 569 573 769 series knowl-!leiligti1 to hemdytfwf After all, to ;0”0?/\/ (h:zhaci’vlc;e of s%r‘neo‘n?‘ WAh(:j h:s
. i travelled the ground before you, is to be given the best possible start. And the
1600 1615 series mono RV2938 368 series hundreds of valuable trade secrats, hints, tips and suggestions in the guide show
GEC WALTHAM 125 exactly how anyone of average intelligence can succeed immediately.
2000 to 2064 dual std mono Every aspect, from securing the first television right through to rapid expansion of
2047 1021053112 t0 3135 WINDINGS safes, is covered with the detailed knowledge of experts to ensure certain
DUAL STD hybrid colour RANK BUSH MURPHY success. indexed infarmation on almost all makes of television is presented in
R Colaur hybrid quadrupler type clear tabular form, describing performance. reliability, price and service. In
SINGLE STD hyb"d colour T20aT2227192722 Pry & Sec £6.00 particular, the tips on expanding the business are very practical, and are almost
. i ) automatic when put into practice. Pages of unique advice on advertising ensure
PRICESINCLUDE ns ser!es Dimary T £6.00 that maximum sales ar2 secured, and sources of supply are described in detail - for
2718 series EHT overwind ........ .. ... £7.00 both televisions and new/used spares. Monochrome sets are also covered, as are
P.&P. & 15% VAT ULTRA THORN “invisible” cabinet repairs. Plus FREE on-going advice and FREE regular up-
COLOURLOPTS | 1690 1691 EHT overwind £7.00 i et o
£10.50RETAIL PHILIPS o You can start tomorrow — but you‘ll need our guide. The latest big illustrated
£9.00 TRADE G6 EHT (exchange basis only) £7.00 edc:tion :s out|now, and costs just £4.95 — a small price to pay for financial
e R EREREEEE ) WU LITEATALIRGTYE BASTS VITYE e .. d independence
MONO LOPTS GB primary ... £5.00
£9.50 RETAIL PYE ORDER TODAY FROM:
£8.00 TRADE gg.: i gg; EHT overwind............... g:gg GLOBUS INDUSTRIES LTD.. UNIT 18, DARLEY ABBEY MILLS, DERBY
to primary” ... 3
Aillopts and windings are new and guaranteed for 6 months. £ :,-::,;;:,,:,:": ,:d—.'_,; :;,:-r*_-v—Ab:ev_M;l-o:-!-)o:v.— —————————
Open Mon.—Fri. 9 to 5.30 pm Rewind Service Available Please send by return post “How to Deal Successfully in Used Colour Tetevislons
PA PW O R T H Barclaycardand | enciose cheque/p.o. for £4.95,
Access welcome
TRANSFORMERS —
80 Merton High Street e
London SW19 1BE 01-540 3955
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~ MUST
BE CLEARED

® THORN @ DECCA ® GRUNDIG
® SABA®TELEFUNKEN etc. etc.
Special prices to celebrate our new branch apening

REASONABLE OFFERS ACCEPTED FOR BULK PURCHASE!!

® Export enquiries welcome @ Call any branch @ All sets guaranteed complete

CELTEL,

WARNERS MILL, SOUTH ST, 3A, KEMPS SHIPYARD, QUAYSIDE RD, l 110 SHACKLEWELL ROAD,
BRAINTREE, ESSEX. 0376 43685 ’ SOUTHAMPTON. 0703 331899 LONDON N16.01-2499265

TRICOL REBUILT SONY TRINITRON TUBES

Two years guarantee with a four year 18"-22" £57 + VAT

option,. Portable 330AB22 etc. £46 + VAT

Hot pumped at 400°C.

Rf bombed at 800°C. Please add £1.50 per CRT to cover cost

Armoured faceplate replaced (where of picking up and delivery by Securicor
applicable. Parcel Service.

Rebanded for maximum safety.

Also available: Matsushita Panasonic. Most types from £49 + VAT
Carriage £1.50.

The above CRT's are offered on a “Regun of your own suitable glass” basis. Send your
CRT securely packaged and clearly labelled with your name, address and telephone
Nos via your nearest SECURICOR PARCEL DEPOT [Carriage Paid by TRICOL].
Rebuilt CRT's will be invoiced, and then delivered on receipt of payment.

We buy Sony Glass.

Send your CRT or Telephone for details to-—

TRICOL,
CUPAR TRADING ESTATE, CUPAR, FIFE KY15 4SX
Tel. Cupar [0334] 55348

(N.B. Glass is breakable, please ensure correct packaging.)

T
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Kits which have PROVED themselves!

Forgestone 500 TELETEXT

High quality colour television receiver
NEW INFRA-RED FULL FEATURE REMOTE CONTROL TELETEXT

* Pin diode tuner

* Glass epoxy printed
circuit panels

* Full technical

construction manual

Hi-Bri tube

Eleven integrated circuits

Ready built and aligned

IF module

* High quality components

* Modern cabinets

* All solid state

THE ULTIMATE in large

screen 22” and 26"

television receiver kits.

Deluxe full spec.

Teletext, 7 channel +

VCR. Also video and

audio in/out.

6 models in the 500

range.

Buy as you build. All
Forgestone Kits are for
the constructor of today,
sections of the Kit are

* Fully isolated and
protected power supply

* Diode split L.O.P.T.

* Low consumption

Also ideal as a FULLY isolated
COLOUR MONITOR for
Home Computer Systems.
R.G.B. or PAL Encoded Video
inputs, with remote switching.

* % %

available separately.
Please send stamp for
further details of these
quality products.
Telephone or Mail Orders
accepted on
Access/Barclaycard

forgestone

colour developments
limited

Ketteringham, Wymondham,
Norfolk, NR18 9RY

Telephone: Norwich (0603) 810453

THE VERY LATEST SC110 LOW POWER,
FULLY PORTABLE OSCILLOSCOPE.
The new Thandar SC110 represents a break-through in oscilloscope
development. The SC110 is LESS THAN TWO INCHES thick and
weighs under two pounds, yet retains the standard features and
controls of a bench oscilloscope.

TR ) % S
. 9.0

i,

1980 GOLD MEDAL winner of the B.R.N.Q. EXHIBITION, the largest Trade
Fair held in Eastern Europe
Full Sized Performance
* 10 MHz bandwidth. * 10 mV per division sensitivity.
* Full trigger facilities are provided including TV frame, or TV filtering
* Runs on 4 to 10V DC via disposable batteries, re-chargeable cells, or AC
adaptor.
* Size 255mm x 148mm x 50mm
‘Scope £139.00 + £20.85 VAT
Carry case £7.70 + £1.16 V.AT.
1 Probe £8.50 + £1.28 VAT
10 Probe £10.00 + £1.50 V.AT.
(AC Adaptor £4.95 + £0.74 VAT))
(Overseas purchasers please state voltage.)

Re-chargeable cells £7.50 + £1.13 VAT

BRITISH

FULLY
MADE GUARANTEED

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
Ceartificate.

Diploma Courses:-

Electronic Engineering,

Electrical Engineering,

Computer Engin=zering,

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

New Self-Build Radio Courses with Free Kits.

Colour TV Servicing

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

The ICS Guarantee

If you are studying for an examination, 1CS
will guarantee coaching umtl you are
successful —atno exira cost.

LEADER HIGH VOLTAGE
METER EHT PROBE

Measures up to
40 K.V. D.C. with

Also available:
Digital Multimeters
Oscilloscopes
Signal Generators

POST OR PHONE TODAY FOR FREE BOOKLET.

SAFETY
BUILT Digita! Frequency Meters
IN Pattern Generators
PRICE METER CRT Tester/Rejuvenator
£18 1 T.V. Field Strength
£2.70 Meter
VAT ——

U.K. Post Paid. Export orders welcome, please deduct V.A.T. and include an
additional £5.00 for Overseas carriage. Mail Order only. Callers by appoint-
ment. Barclaycard/Access orders weicome, or Cheque, Bank Draft etc., with
order please. Large S.A.E. for technical leaflets of complete range.

B. K. ELECTRONICS, Dept. ‘T,

37 Whitehouse Meadows, Eastwood,
Leigh-on-Sea, Essex SS9 5TY.

AAATESS. ... eeeeeeeeetimeerieriitereeseeseeseessessssserassaessestestssassessansans .

....................................... Phone NO: ceeveeeenverceeneececininnieenan
International Correspondence Schools,
Dept. 285P Intertext House,

LONDON SW8 4UJ. Tel. 622 9911

(a!l hours)

S

Tel: (0702) 527572.
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COLOUR PORTABLE
RECEIVER PROJECT

We will be offering all the components as
specified by the magazine for this latest
project.

All items down to the last nut and bolt are
available separately or in kit form, with the
exception of the p.c.b.

C.R.T. BASE BOARD
Full Pack ref. no. 48811 £3.95

TIMEBASE BOARD

Resistor pack ref. no. 37811 £3.85
Capacitor pack ref. no. 37812 £8.00
Semiconductor pack ref. no. 37813 £12.50
Miscellaneous pack ref. no. 37814 £27.50

All four of the above packs purchased
together ref. no. 37815 £44.00.

For individual component price list of above,
send s.a.e., quoting ref. no. 37815L.

SWITCH-MODE
POWER SUPPLY

Full pack ref, no. 15815 £28.75

For individual component price list of above,
send s.a.e., quoting ref. no. 15815L.

REMOTE CONTROL
INTERFACE AND C.D.M.

Full kits available shortly.

TV PATTERN
GENERATOR

Full pack ref. no. 1081 TVP £36.50

For individual component pack please send
S.A.E. quoting reference 1081 TVP.

All kit prices are inclusive of VAT, p.&p., for
UK orders.

|G electronics

TRIANGLE BUILDINGS, 234R GREEN LANES,
PALMERS GREEN, LONDON, N13 5UD
TEL. 01-882 3531

13 WORCESTER ST.,

Telex: 336810

Telepart
Pattern Generator

* Exceptionally light and durable
* Packet size for outside service
* PP3 battery power source
* Five different test patterns for colour
andmono TV  *Cross hatch grid  * Dot matrix
* White raster
* Horizontals  * Verticles

A lightweight, extremely portable and versatile pattern generator for

black/white and colour T.V. alignment and service at the customers home. At

the turn of a switch, the generator can provide five essential test patterns for

correct installation, fast checks and repairs. Pattern stability is first class and

compares favo_lyrably with other more costly bulky generators only suitable for

bench work. The generator is pocket size measuring 10x7.5x4 c¢cm and
weighs only 190 grams.

PRICE £14.95 {Subject to V.A.T.)

POST & PACKING £1.04

A Versatile Generator for Servicing or aligning mono or colour TV receivers.
Lightweight and very compact for outside service. Features sound facility
often not found on more costly generators.

PRICE £49.95 (Subject to V.A.T.)
POST & PACKING £1.04

Telepart
Colour Bar Generator

* Exceptionally light & durable
*Compact 13x17.5x5.5 cms
* Battery powered for mobility * Cross hatch

grid
* White raster
*Grey scale  * Colour bars
* Sound

Power Supply

A Power Supply can be supplied for the Telepart COLOUR BAR GENERATOR.
This compact unit mounts by 2 screws into the Battery compartment and
converts the unit to a bench instrument.

PRICE £5.50 (Subject to V.A.T.)

'THE NO. 1 SOURCE
IN THE SOUTH

Colour From £15
Mono From £2

BULK DISCOUNTS, DELIVERY ARRANGED.
1000's OF SETS TO CHOOSE FROM

TELETRADERS

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

Telephone: (0626) 60154

CARDIFF CENTREVISION
EX RENTAL T/V's

*In stock now. Philips G8 Thorn 3500

Philips K9 26" 110° VCR Position from 45.00

Capacity to supply 300 working sets weekly.

Large range of spares. Call and see our 4000

sq. ft. warehouse, you won’'t be disappointed.
Gver 1,000 sets in stock

Unit 2 corner of Penarth Road and Hatfield Road.
Tel. Cardiff 0222 44754
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n . ALLMAKES,MODELS
dﬂllY'Aun SCREENSIZES

Forspecialofferscallinorring

PLEASE NOTE
Contact

THE OPENING OF OUR NEW DEPQOIT gvisnvg?ﬁ& bk
AT WARRINGTCN 2 MINUTES FROM ek 8
JUNCTION 11 ON THE M62 - -

Risley Road.
OPPOSITE BRITISH EMPIRE STORES Birehood

GREAT OPENING OFFERS Warrington

@)al="

Contact: Contact: Contact: Contact: Contact: Conract: Contact:

Graham Ayres John Palmer Geoff Billett Sam Wilson Vera Wray Fraser Hunter Dave Harper
LONDON SOUTHERN WEST NORTHERN NORTHERN SCQTLAND MIDLAND

Cedar House, Watling Street, Unit 4a, Bulwark Thornbury Ebenezer Peacock Cross 48 52 Pershore Street
Nobel Road, Hockliffe, Industrial Estate. Roundabout Chapel. Industrial Estate.  Birmingham 5

Eley Estate, North Dunstable  Chepstow. Leeds Road. Fountain Street.  Burrbank Road.” Tel' 1021) 622 1023
Edmonton, (On A5), Nr. Bristol B-adford 3 Mo-ley Hamrilton

London N18 Leighton Buzzard  Tel: Chepstow  Tel: (0274) 665670 Tel (0532) 532022 Tel: 10698) 282141

Tel: (01) 807 4090 Tel: (0525) 21G768 (02912) 6652

LOOK! roms;iumon
OPPORTUNITIES

TRADE SALES

ALL SETS GUARANTEED
COMPLETE
OVER SIX HUNDRED SETS

ALWAYS IN STOCK
Pye 20T, Philips G8;

WITWORTH TRANSFORMERS

TV LINE OUTPUT
TRANSFORMERS

BUY DIRECT FROM THE MANUFACTURERS
OF THE LARGEST RANGE

OF LOPT's IN THE COUNTRY:

150 DIFFERENT TYPES IN STOCK
TOP QUALITY. COMPETITIVE PRICES Ferguson 3-3k5
Murphy, Bush, Decca, GEC

All items new and guaranteed. All from
£35.00 £50.00

Contact your nearest depot for service by return.
Callers welcome. Please phone before calling.
PHONE, OR S.A.E. WITH YOUR REQUIREMENTS.

Tidman Mail Order Ltd.,
236 Sandycombe Road,

Richmond, Surrey.
Approx 1 mile from Kew Bridge.

Phone: 01-948 3702

Mon-Fri am to 12.30 pm.
1.30 t0 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 9 am to 1 pm.
2 pm to 5.30 pm

FAST RETURN OF POST SERVICE

TELEVISION DECEMBER 1981

Square Screen, Mono’s from
£5.00 ALL MODELS
Sets for spares from
£2.00
All include VAT

OPPORTUNITIES

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

9.30-6.00 p.m. Weekdays, 10.30-1.00 p.m. Sundays.
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COLOUR BAR GENERATOR
UHF AERIAL INPUT PATTERN
GENERATOR

* GREY SCALE VERTICALS *

* WHITE DOT MATRIX *

* HORIZONTALS CROSS HATCH *

* ADD ON PAL COLOUR BARS *

Send SAE for full specifications.
Batteries not included.

PG6RF Kit £28.75 Built £37.95 ACCESS
Ccé Kit £20.75 Built £29.90 ORDERS
CPG6RF Kit £48.30 Built £72.45 ACCEPTED

Price includes P&P and 15% VAT.
VHF versions available.
Fuill 12 month guarantee on built units.

MAIL ORDER ONLY FROM
'

TECHNALOGICS LTD. (Dept TV),

394 SCOTLAND ROAD,
TAYLOR STREET INDUSTRIAL ESTATE,
LIVERPOOL, 5.

051 207 3799

TELEVISION TUBE SHOP LTD

BRAND NEW TUBES AT CUT PRICES

A28-14W...crrrnnen. £21.95 9AGP4 ...,
A31-19W/20W ........... 19.95 190AB4/C4....
A31-120W/300W...... 17.95  230ADBA4................. !
A31-410W/510W....... 17.95  230DB4/CT468.......... 26.60
A34-100W/510W....... 18.50  CT507 equiv .
A38-160W/170W....... 17.50  CT512..vereirrrenrrenns .
Ad44-120W/R .....oun..... 27.00 310DGB4/DMBA4....... 23.00
AS50-120W/R .o 17.95 310EUBA4........cocuenee. 19.95
AS59-23W/R .ovrrrrrs 2150 310EYB4....reerrrienns 18.75
A61-120W/R .............. 19.95 310FXB4... .. 11.50
310GNB4A.... 27.50
Some Rebuilt Japanese | 3j0Mpy . 7230
& European Types 340AYB4 ....... .30.00
Available from 340RB4/CB4 ... 26.00
£14.00 + VAT £2.10 340AHBA4.......... ... 26.00
RIGONDA 6'" ........... 14.00
COLOUR TUBES
(NEW & MULLARD/THORN COLOREX)*
12VARP22...... ..£62,50  A56-120X
330AB22.....ccvverrnenn. 73.50  A63-120X
Ad4271X s 60.00 A66-120X d
A47-342X .ooorreeerrs 63.00 A66-140X/410X ........ 70.50
A47-343X oo 63.00 A67-120X ..oerrrnnnnn. 65.00
A49-191X oo 53.00 A67-140X/200X ........ 69.50
AS51-161X oo 67.00 A67-150X .oooirrrrrnnn. 75.00

AS51-220X ...
*0Old Bulb Required for Colourex*
ADD 15% VAT TO ALLTHE ABOVE PRICES.
ALL TUBES TESTED BEFORE SALE & FULLY GUARANTEED

52 BATTERSEA BRIDGE RD., LONDON, SW1l.
Tel. 228 6859/223 5088 CARRIAGE: Mono £3, Colour £10

LION TELETEXT PRESTEL ADAPTOR

why buy two separate adaptor’'s when one will do?

* PRESTEL

Ao
L >3

RADIO/TAPES
BARGAINS

LW/MW Mains/Battery Radios £9.00
each (P&P £1.00).

LW/MW Car Radios with Speaker
£9.00 each (P&P £1.00).

Small VHF/MW Battery Radios £7.00
each (P&P 50p).

8-C60 High Gain Cassettes £2.00
(P&P 50p).

5-C90 High Gain Cassettes £2.00
(P&P 50p).

Stereo Headphones with Lead & Jack
Plug £4.50 (P&P 50p).

AERIAL AMPLIFIERS
Aerial amplifiers can produce
remarkable improvement on the pic-
ture and sound in fringe or difficult
areas.

B45 - for mono or colour this is
tunable over complete UHF television
band.
B11 - for stereo or standard VHF/FM
radio.

B12 - for VHF television band 1 & 3.
All amplifiers are complete
and ready to use.

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 £65.70 each.

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

ELECTRONIC MAILORDERLTD,

€2 Bridge Street, Ramsbottom,
Via Bury, Lancs. BLO 9AGT. Tel. Ramsbottom (070 682) 3036.

* TELETEXT

Our adaptor has the plug-in Lion Teletext or
Prestel and Teletext board which is used in our
Television TXV 56 and our Ferguson Colourstar
adaptor. Features include: Full Infra Red
Remote Control, Printer Facility, Full
alphanumeric Keyboard or microcomputer in-
put, Cassette Recordcng Output, Autodial of ¢

APOLLO

HIGH TEMPERATURE PUMPED COLOUR TUBES

Fast Mail Order service to any part G.B. Just phone for a
quotation. Dekvery Manchester area free. Two vyear
guarantee. Fitting while you wait or in your home £20

Viewdata numbers, 8 Page Memory Option. extra.
Local Editing Facility and many other features. 18” A47 —342x343 x £37.00
.. ) 197 A49 - 120x/192 x £37.00
Realistic Prices: 20" A51-220x/110x £38.00
AXV0O3 £250 AXV04 £199 (teletext only) 22" A56 — 120x/123x/140x £38.00
’ 25" AB3 — 120x £39.00
26" AB6 — 120xAB7 — 120x/140x/150 £39.00

These tubes replace many Toshiba types.
Callers welcome, please phone first.
061 799 0854 24 hour answering service.
Reg Office:
43 Clarke Cres, Little Hulton,
Nr. Manchester M28 6XM.

LION TV

18 HARCOURT TERRACE, LONDON SW10
Tel: 01-373 56218
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WMTV LTD.-THE TV PROFESSIONALS
With Discount TV's With Express Spares Service

% Britains most reliable source of * Ex-equipment Panels

Quality T.V.'s. ) , ALL PRICES INCLUDE VAT
Hundreds of work{ng DOI‘Shed TV's. Con Power Line Decodar Video 13 Frame Tripler LOPTX
Full customer testing facilities. RBM 823 700 600 1400 1406 — 600 900 3.00

4 . 2. 12. . K X .
Thousands of untested S/S Colour T.V.'s ERg 000 e o OB R C 00 O

GEC 2100 6.043 — — 8.00 6.00 6.00 10.00
from £ 10. o PYE 205 600  — 1200 80C 700 600 500
Quantity deliveries arranged anywhere

in Britain or the World. Postage & packing £1.25 Panels 50p Triplers

MAIL ORDER TV's — Fully Tested SR LTI Ex-Equipment Equipment

Colour Tube Spares
% BRC22"/26" £70 Untested L]

All fully tested *Always available
* BRC 8000 17" £65 Eccez 10 Ly teste
" PCFBO 10 (A44-271X1 Colour and Mono Scan
* BUSH 184 22 ,£4°" PCFBO2 9 £18.00 Coils £1.50 + £1.00 p
* BUSH A823 22"/26" £60 PCLE2 10 " (A47-382X) &p
PCLB4 10 £18.00
PCLBS/BOS 9 " {A47-343X T § n " §
f, H PCLB6 10 uners tor all makes Of
Above MAIL ORDER prices include VA.T. foLse, 10 \ masreix £18.00 Co?;"o%nd I\gono e 2100
but please add £12 p & .V.Set. PLI6 10 £18.00 G-l USI DRGS0
= p&p/T PL50s 10 o T

5 £25.00 Mono Tubes fully tested.
PLEO9 30 " (A56-120X) Ca?lne?s gnles ;31)06.5 ¢
PLETS £17.00 Y

FLBOZ 5 i
* New T.V.Stands. PY500 ss200 £10.00 Reconditioned 50p

- PYBOD/B1 (A66-120%) : meters £92.00/Box of
* Fully adjustable. PY801/88 £20.00 10 incl. p & p

< 30FL1/2 " (A67-120%)
* £6'25_ plu§ £1.75 P & p. * p & p paid but minimum £17.00 PLESSEY SL918 colour
* Ouantlty discounts. order of £3.00 please. ICs with @ cfircgit fo7r
. : * Deduct 10% discount on Please add £5.00 p & p substitution of S1.91
* Price inc. V.AT. o orders over £20.00 per C.RT £2.00 + 25p p & p

WMTV LTD-QZ HIGH STREET, KINGS HEATH, BIRMINGHAM B14 7JZ TEL: 021-444 6464/2575

EMO — EUROSONIC — GRUNDIG — TELETON + ALL BRITISH MAKES
ETC. ETC. @ ALL SPARES READILY AVAILABLE @
IMMEDIATE CREDIT AVAILABLE—TRADE ONLY
Almost any TV Component supplied by return ““off the shelf” e.g. LOPTX —
EHT trays — droppers — OSC cails — switches — cans — smoothers — }.C.’s, etc., etc.

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

ACCESS AND BARCLAYCARD ACCEPTECD. S.AE FOR FREE\WALL CHART

=, B BT (WTON) THE TELECENTRE, WORCESTER ST.,
WOLVERHAMPTON (0902) 773122

REBUILT CATHODE RAY TUBES NGT COJLOUR TUBES

First Independent Rebuilder with

C.R.T. SERVICES LTD. B.S.l. CERTIFICATION

(Certificate No. 004)

274 Chepstow Road, Newport, Gwent. 2 year guarantee: 4 year option

Tel. Newport (0633) 272005. All Colour Tubes are debanded, high temperature pumped
and rebanded using new adhesives and new tension band.
Also available from the following stockists: 19" £30, 20" £32,22"' £33, and 26" £38.
N Noexchange tube required on delta types.
L. R. b R. T, )
iy Talwrn-y-Bont, N.G.T. ELECTRONICS LTD.,
Nr. Tenby. Pontrhydfendigaid, 120, SELHURST ROAD, LONDON S.E.25
Tel. 083-482 630 Nr. Aberystwyth. . Phone: 01-771 3535,

Tel. 09745 629. 20 years experience in telavision tube rebuilding. addVATat15%
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SMALL ADS Taencero

The prepaid rate for classified advertisements is 29p per word § Whilst prices of goods shown
(minimum 12 words), box number 60p extra. Semi-display } in c/assified advertisements are
setting £5.64 per single column centimetre (minimum 2.5 cms). correct at the time of closing
All cheques, postal orders etc., to be made payable to Television, for press, readers are advised to
and crossed “Lloyds Bank Ltd”. Treasury notes should always be heck ’ b the adverti

sent registered post. Advertisements, together with remittance, check with the advertiser 1o

should be sent to the Classified Advertismement Manager, Che‘fk b_qth prices and
Telavision, Room 2337, IPC Magazines Limited, King's Reach | availability of goods before
Tower, Stamford St., London, SE1 9LS. (Telephone 01-261 | ordering from non-current
5846). issues of the magazine.

TELEVISION

SETS & COMPONENTS WE HAVE WAYS OF MAKING YOU BUY. \éVEgSESgSIEI\LCE
RGAINS, MAKE Y
EX-EQUIPMENT PANELS for most early single TO THUMP You WITH BA G 5
standard colour Televisions. SAE for list, Camber WITH PAIN AT THE BIG D|SCOUNTS, TWIST YOUR ARM
Television Centre. Lydd Road. Camber, § .
elevision Centre. Ly oad. Camber, Sussex WITH LOW PRICES.
QUALITY NOW YOU'VE HAD ENOUGH, GET YOUR CASH AND A
R_FSUEIET WAGON & COLLECT (OR YOU'LL BE SORRY!).
E N E RA L GOOD MOTORWAY ACCESS
HIGH TEMPERATURE PUMPING G EXPORT ENQUIRIES
COLOUR (2 year Guarantee)
UNION ST, DONCASTER DN1 3AE
90° up to 19” £33 FAc I o R s TELEPHONE (0302) 49583-68416
90° 20" - 22" £35 OPEN MON to SAT
20° 25" — 26" £36 TRIANGLE TELEVISIONS, Coleraine, N.I. Quali
, Coleraine, N.I. Quality
110° and PIL £40 working sets. Clean cabinets, Decca, Bush, Kirting. l! THOR 3000/13'5(30()&K! RIEHERS
. q q Ph Coleraine 3600. | N 9000
MONO (including thin necks) from one Loleraine High Quality Silicon Replacement Units
£14. T3500 only £4.95 inc. P.P. Add 74p V.AT.
. SPARES, PANELS T9000 only £5.45 inc. P.P. Add 82p V.AT.
All prices + VAT T. s AND MANUALS Quotes for 50+. ELEC I'IGo.aéguamntee
. . IN TR
Delivery UK Mainland £86. PHILIPS - GRUNDIG ‘S.Vxlvhnﬁ,oawﬂﬂsﬂlvnind, .
4 year Optional Guarantee oox:
. GRUNDIG COLOUR, thyristor and valve sets. Ex-
Send or phone for fuli list and terms. TELEVIEW 01-994 5537 rental. Small quantities available. Also all tested pan-
WELTECH PICTURE TUBES 1 94, Acton Lane, London W.4. els etc. T_el_egf_)_o_ne 0785 814643.
Unit 3-10 Wembley Commercial Centre,
East Lane, Wembley, Middx. BILLINGTON VALVES, SAE lists. Probably the CAMPBELL ELECTRONICS LTD.
01-908-1816 cheapest new guaranteed valves. +KG electrical solder COLOUR T.V. PANEL EXCHANGE/
£4.95 p.p! S00 + 2W resistors £3.00 p.p! Billington, REPAIR SERVICE
23 - Irwin, Horsham RHI12 INL. THORN, RANK, PHILIPS, GEC,
PHILIPS N1700 VIDEO Southern Valve Co. DECCA, TELPRO, GRUNDIG etc.
CONVERSION KITS 2nd Floor, 8 Potters Road, New Barnet, Herts. 90 Day Guarantee on all repairs — same
5 HOUR DUAL SPEED RECORDINGS, Tel: 01-440 8641 for current prices & availability. all popular day postal service.
EASY FIT - SUPERB PICTURE QUALITY. Pl ucsasch. (Mornioga Prafasred. Not Taurs. o Y yP
NEW ... ADD ON MODULE WITH FREEZE, vimm,r Tubes‘.’ Aerials etc by'"i LEADING-N‘(AKERS. Send SAE Telephone Telford (0952) 502422
PAUSE. FRAME ADV, SLO-MO & SEARCH. Dosparch asmorod, No. ovder nder £1. 10 COP: Spesdy Jfor catalogue and price list.
For details of all our Philips conversions contact PM':!:’I:B ﬂ"&?’?s'&‘ﬁ'ﬁé‘sﬂ'.&mm&ﬁx" ’
EVANS VIDEO SERVICES Closed Thurs. Please phone for opening hours. CAMPBELL ELECTRONICS LTD.,
ON 061-439 8696 ... NOW COLOUR T.V.s to the trade serviced or unserviced Unit 5, Heath Hill Estate,
from £18. Al sets full transistorised. 01-597 3872, Dawley, Telford, Shropshire.

T v s FOR EXPO RT When replying to Television Classified Advertise-
[ ] =

ments please ensure:

We have a selection of Bush and Ferguson
colour T.V.s in good working order. (A) That you have clearly stated your requirements.
(B} That you have enclosed the right remittance.

VHF/UHF suitable for countries using PAL (C) That your name and address is written in block
system. We also supply The Home Market. capitals, and
Write: (D} That your letter is correctly addressed to the
Tele Spares Ltd., advertiser.
7 Walkinstown Road,
Dublin 12, Ireland. ’ This will assist advertisers in processing and
Tel: Dublin 520485. despatching orders with the minimum of delay.
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COLOURTVs

PHILIPS GB COMPLETE
22" £45 26" £55

D/ISCOUNT FOR
BULK BUYERS

TEL: 965 1230 & 961 3997
SMITH
ELECTRONICS

43-43A, PARK PARADE,
HARLESDEN,
LONDON N.W.10.

Telephone: Northwood {Middx.) 27019 01-845 2036

RETACH LTD.

Rear 78 High St., Northwood. Middx.
NOW OFFER!!!
RANK 823 and THORN COLOUR from £20
ALSO

REBUILT COLOUR TUBES.
2 year Guarantee. From £28
ALL PRICES + VAT.

000000000000000000000000
T.V. PATTERN GENERATOR °®
UHF output plugs straight into aerial
socket no other connection required.
Features:
% Crosshatch % Battery Powered
* White Raster W Pocket sized
* Grey Scale 100 x 75 x 40mm
* UHF Output
Built ready for use £17.75.
Price includes P&P and VAT.
C. L. JERVIS
15 Mercer Grove,
Wolverhampton, WV11 3AN.
Tel. (0902) 23916.
00000000000000000000000

TRADE ONLY
N. W. ELECTRONICS

Have for disposal large quantitiss of good class

COLOUR TVs,

Bush, Pye, GEC, Thorn, Hitachi, Philips, etc, (Ex Co-op). Not junk, very clean
cabinets. : 4

Genuine change over TVs and repossessions.

From Only £20- Delivery arranged.

We export large quantities of TVs weekly, can we help you?
Call now and see our selection, over 1000 TVs to choose from.

N. W. Electronics, Bolingbroke Buildings,
Bolingbroke Street, Bradford 5.
3 Mins from Motorways.
Tel. 0274 390121.

— S —
CAMPBELL ELECTRONICS LTD.
Distributors of specialist spares to
radio and television service depts.

We stock sgmiconductors, 1/Cs, special
T.V. and audio spares, service aids, rebuilt
CRTsetc.

Fast off the shelf delivery of stock items.

Send S.A.E. or telephone for full catalogue
and price list.

CAMPBELL ELECTRONICS LTD., B TELFURBT.V.LTD.
Unit 5, Heath Hill Estate, i WHEATLEY, OXFORD.

Dawiey, Telford, Shropshire.
Telephone Telford (0952) 5602422, l 08677 3849

EXCELLENT QUALITY
USED COLOUR TV's
CHOOSE UNTESTED

OR FIRST CLASS
WORKERS ENGINEERED
IN QUR WORKSHOP.

s oo on Bn o an AS B SN B =S

TUBES £24
Re-gunned-colour 20" (A51), 22" (ABE) 1 year
guarantee
2 FOR £46.

Ex-equipment factory tested 22" (A56)
£18 EACH 2 FOR £32 4 FOR £60
3 month guarantee
No need to spend £6 returning your old tube if
you buy from us.

Delivery £6 each tube U.K. mainland.
Above prices inclusive.

U-VIEW (TUBES)
29, Warmsworth Rd., Doncaster,
Yorkshire DN4 ORP.
Tel: (0302) 855017
Callers ring first

TURN YOUR SURPLUS capacitors, transistors, |*
ete.. into cash. Contact Coles-Harding & Co., 103
South Brink, Wisbech, Cambs. 0945 4188. Immediate
settiement.

FREE DELIVERY T.V.

To many parts of U.K. Colour T.V. Pye 697
(i.e 205). Guaranteed Good Working.
50in 4's.

PLEAFOREST LIMITED,

43 Hill View Road, Springtield, Chelmsford, Essex.
Tel. Chelmsford (0245} 353829 or 01-789 9468.

LOPT TESTER

An entirely new instrument developed for checking
Line O.P. transformers for shorted tums. It needs
only one shorted turn on a LOPT o render it
useless and this sensitive unit will detect it.

This will save every service’ workshop many hours
every week in the increasingly endless elimination

process of checking the Line OP stage and as often
happens the unnecessary fitting of a new LOPT and
putting the aid one back.

Mains operated. Led indicators measures

:;)63;8 :n%:';u:'mhc i/r\\lsguctions and useful hints. NEW BACK ISSUES of ‘Television™ available 93p
) ve LWL each post free. Cheque or uncrossed P/O returned if
Please note 3000-3500 Test set still available £15 not in stock. — BELL'S TELEVISION SERVICES.
eI, 190 Kings Road. Harrogate. N. Yorkshire. Tel.
J. BAKER & CO. (0423) 55885.
1, Old Shoreham Rd., Southwick. Sussex BN4 4RD =
Tel. Brighton 593315 TVDX EQUIPMENT. System L TV sets for French

TV from £45. Vhf/Uhf converter £10.50. BI mosfet

preamplifier high gain, low noise. Mains powered
£25.95. Band 11 type £25.50. Tunable masthead Uhf

RO

preamplifier plus set side power/tuning unit £35.00.
¢ | Sae data, lists to: H. Cocks, Cripps Corner,
!

Robertsbridge. Sussex. Tel. 058083-317.

BUSH 247/20” S/S mono's, good working order,

I I M l I E D clean, polished. £10 each. minimum ten. Delivery any-
where (0706) 623404.

214 Purley Way, Croydon, Surrey. CASED ISOLATION TRANSFORMERS suitable

Tel: 01-686 7951/2/3/4 for T.V. repair work £8.00 + £2.00 p.p. Ring

SUPPLIERS OF MONO AND COLOUR TUBES TO MAJOR RENTAL

Ardglass (0396) 841 631.
TELEVISION, all copies 1976 to 1980 inc. Otfers,

COMPANIES. 1 Hewitt, 25. Whincroft Way, Belfast. 791972,

ALL COLOUR TUBES HOT PUMPED AT 385¢c AND REBANDED TO COMMANDER-8 remote control system £10.

BRITISH STANDARD. 415 1972 CLAUSE 18-2. Siemens FC365 CTV for spares/repair with manual

19" and 22" TUBES APPROVED. OTHER TYPES PENDING. 223, (0244) 671993, ‘ ,
TV ENGINEERS - Improve your efficiency by in-

BRITAINS LARGEST INDEPENDENT REBUILDER FOR 21 YEARS. stelling an Answercall Twin-tape P.O. Approved

Telephone Answering Machine with remote Call-in.
£229 inc. V.A.T. and delivery. Tel. (063876) 410.
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_ SERVICE SHEETS :

SERVICE SHEETS. SERVICE MANUALS
PRACTICAL AND TECHNICAL BOOKS

COVERING COLOUR & MONO TELEVISIONS, RADIOS,
CASSETTES, MUSIC CENTRES, ETC.

SERVICE SHEETS £1.25 PLUS SAE. SERVICE MANUALS ON REQUEST.
BOOKS COLOUR TV MANUALS

PRICES INCLUDE POSTAGE U.K. ONLY COVERING FOLLOWING MAKES

TVT 80 TRANSISTOR EQUIVALENT & DATA BOOK (A 10Z). 295 Pages o £3.50 e RN kot TR i
TVT 80 TRANSISTOR EQUIVALENT & DATA BOOK. (2N. 2S. ETC.). 440 Pages... £4.7
NEWNES COLOUR TELEVISION SERVICING MANUAL by G.J. King. Vol. I .......... £9.75 ALBA, BRC, BUSH, DECCA, GEC,

NEWNES COLOUR TELEVISION SERVICING MANUALby G.J. King. Vol.2 ...
NEWNES COLOUR TELEVISION SERVICINGMANUAL by G.J. King. Vol.3
COLOUR TELEVISION SERVICING by G.J. King. 2nd Edition......

" £9.75 DEFIANT, MARCONI, EKCO, PYE,
. £9.75 FERGUSON, DYNATRON,

COLOUR TELEVISION THEORY by G. H. Hutson - £7.95 NATIONAL, HITACHI, INVICTA,
LONG DISTANCE TV RECEPTION FOR THE ENTHUSIAST by R. Bunney.........c.... £235 ©  ITT/KB, RGD, GRUNDIG, SOBELL,
AUDIO EQUIPMENT TESTS by G. J. King £1.50

RADIO CIRCUITS EXPLAINED by G. J. King ..... £7.95 STELLA, SONY, MURPHY,
SERVICING WITH THE OSCILLOSCOPE by G. J. King. 2nd Edition PHILIPS, HMV, ULTRA & OTHERS.
TELEVISION SERVICING HANDBOOK by G.J. King. 3rd Edition...
BEGINNERS’ GUIDE TO TELEVISION by G.J. King. 5th Edition.........

BEGINNERS’ GUIDE TO COLOUR TELEVISION by G. J. King. 2nd Edition . .. £4. VCR SERVICE MANUALS
CATHODE-RAY OSCILLOSCOPEANDITS USESby G. N. Patchett..............coevveeeene £4.40 .

TELETEXT AND VIEWDATA by S.A.Money £6.25 We can supply Service ;vlanuals for‘thefmosl popular makes
TOWERS’ INTERNATIONAL TRANSISTOR SELECTOR. 2nd Update ... £10.35 CilideciCassetclReeordeisRicascn B e Lot

WE STOCK NEW AND SECONDHAND EDITIONS OF “RADIO AND TELEVISION SERVICING” BOOKS.
FROM 1974-75 EDITION UP TO DATE. PRICES ON REQUEST.

BACK ISSUES OF FOLLOWING MAGAZINES AVAILABLE. CURRENT PRICE PLUS 30p 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 $.A E. WITH ENQUIRIES

Thousands of different full size service sheets Thousands of different manuals of all kinds in stock. ]
(Many of above are unique to us and obtainable nowhere else.) Any published single service sheet stillonly £1 + s.a.e.
British CTV circuit/layouts from dual to latest from Decca, GEC, ITT, Philips, Pye, Rank, Thorn, etc.
Continually updated —in 3 giant binders for only £39.50.
Revised foreign C.T.V. Repair System in 2 huge binders plus 3 Repair Manuals for £39.50.
Contains chassis from Grundig. Hitachi, K orting, Kuba, Luxor, Mitsubishi, National P., Nordmande, Sharp, Skantic, Tochiba, Zanussi.
Any Repair Manual only £6.50 for the first — £6 each thereafter.

Save £6.50 on complete set of 11 unique TV repair manuals — only £60. Mono + colour from dual standards to recent sets, McCourt & Tunbridge.
S.A.E.an Bﬁmaﬁon, also price lists, newsleiter, bargain offers. details of our unique TV repair systems. Service sheets and all stock manuals by return of posi.

one: 0698 883334, anytime. Callers pm. weekdays, Saturdays 11 am.—1 pm. only.
G T TECHNICAL INFORMATION SERVICE
- a 76 CHURCH ST., LARKHALL, LANARKSHIRE ML9 1HE.

30,000 SERVICE SHEETS IN STOCK COLOUR MANUALS ALSO AVAILABLE BOOKS & PUBLICATIONS
TV Monos, Radias, £1.25. Tuners £1.25. Tape Recorders, Record Players, Transistors and Stereograms + S.AE. from
£1.25 each. Also colour available. Car Radios £2.00 + SAE. All Radiograms FROM £1.25 ANY PUBLISHED SERVICE SHEET £1 + S.AE.
Thousands different repair/service manuals/sheets in
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.

Eroe Fault Finding Ch TV Catal et Coossed PO's Retorned if Sheets Not in Stock stock. Repair data your named TV £6.50 (with
ree ] au inding art or atalogue wil order. Cros: 5 KReturn [l eets ot In . . . 8 W IC[[C]’ rice IiS[S
£2 0ld Valve Radios. O ED circuits £8.50), S.A.E. News . P ,

SAE. quotations. AUST. 76 Church Street. Larkhall,
C. CARANNA, 71 BEAUFORT PARK, LONDON NW11 6BX. 01-458 4882. Lanarkshice. (0698 883334).

SERVICE SHEETS, Radio, TV, etc., 10,000 models. COURSES i
Catalogue 25p plus SAE with orders-enquiries. OUT OF PRINT BOOK SERVICE, 17, Fairwater

Telray. 5 Henderson Street. Preston PR1 7XP. Grove (E). Cardiff. Send S.A E. for details.
BE A COLOUR
SANDHURST PUBLICATIONS Tv ENGINEER

PLANT FOR SALE

Television Service Sheet Specialists T.V. TUBE REBUILDERS: little used + in excellent
Workshop Manuals, large selection Japanese TV Two years full time Higher Diploma ;on(ij: Y H)(ljvai' ! (})1” R +RST§}NCC/SIO;OSI'!S(-“|/
Sheets. Callers 5.30-6.30 pm. S.a.e. for catalogue Course in Electronics, Colour TV and EPRRAT [ IEen) WEFTEF (7 -

and enquiries: complete with leads etc: Price £1200 o.n.0. Phone
4 ~4.9(1 Yorktown Road V.C.R. evenings: after 7-30: 0980 610697.
0 Next course commences Sept 81

Sandhurst, Camberley, Surrey GU17 7AG. and Jan 82. PLEAS E M E NTI 0 N

APPLY:
Registrar, Reeswood College, TELEVIS")N
EETS, io, Television, " 299a Ed Road,
o S0p. Catalogue 230 S LB, with orders, en TR WHEN REPLYING

quiries. Hamiltons, 47 Bohemia Road, St. Leonards,

Sussex. Tel. 01-402 9985. TO ADVERTISEMENTS
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EDUCATIONAL

TELEVISION COMPUTER
RADIOCOMMUNICATIONS
& RADAR SERVICING

TWO YEAR full-time Modular
Diploma course to include a high

percentage of practical work.
ELECTRONIC PRINCIPLES

MONO TV & CCTV
COLOUR TV & VCR

MICROELECTRONICS &
DIGITAL TECHNIQUES
MICROPROCESSORS &
COMPUTERS
RADIOCOMMUNICATIONS &
RADAR

Each of the above Modules are 13 weeks
in duration. Individual Modules can be
arranged for applicants with suitable

electronics background.

Tuition fees (UK & Overseas) £1575

per year (i.e. £525 per Module).

Next session starts January 4th

Prospectus from:

LONDON ELECTRONICS
COLLEGE

Dept: TT, 20 Penywern Road,

London SW5 9SU. Tel:01-373 8721.

BETTER JOB!
BETTER PAY!

GET QUALIFIED WITH ICS IN:

COLOUR&MONO TV SERVICING
COLOUR&MONO TVENGINEERING
COLOUR&MONO TVMAINTENANCE
PLUS: Telecommunications, radio, elec-
tronics, electrical engineering, technical
communications, radio communications,
etc., etc.,
NEW: Self-build radio courses with free
kits
Train in your own home, in your own
time with ICS, the world’s most experi-
enced home study college.
RETURN THIS COUPON TODAY
FOR FREE BROCHURE!

I B BN BN B EE .

Int. Correspondence Schoels
284P Intertext House, Stewarts Road,

NBIME .oiieieiieiiicicrrerae e se e ae e

LAddress

WANTED ,

V.C.R. TEST GEAR WANTED. Also dual trace
scope. DMM frequency counter etc. 91-958 9292
(Edgware).

PRE-PACKED. Screws, nuts, washers, solder tags
studding. Send for price list. A1 Sales (TV), P.O. Box
402, Loudon SW6 6LU.

THORN 2000 panels required. Phone Highcliffe
tDorset} 5711 evenings.

NEW VALVES and CRT's required, PCL80S,
PL504, PL509, PYS00A etc. Cash waiting. Bearman,
8 Potters Road, New Barnet, Herts. Tel: 01-449
1934/5.

WANTED. Set of Newnes Radio and TV Servicing
books. R. Gibson. Farndon 270809.

MISCELLANEOUS

C.E.D., C.R.T,, tester reactorvator suitable for most
types of colour and mono including P.I.L. and 20AX
types. checks emission. detects and measures inter
electrode leakage. incorporates a very effective boost
facility. Not a kit but a professional instrument
£85.10 inc. VAT. 10 day money back assurance.
C.E. Developments. 54. Baronsmead Road, High
Wycombe. Bucks HP12 3PG. Tel. High Wycombe
30307.

CENTURION BURGLAR ALARM EQUIPMENT.
Send SAE for free list or a cheque/PO for £11.50 for
our speeial offer of a full sized signwritten bell cover,
to: Centurion Dept. T.E.L.. 265 Wakefield Road,
Huddersfield, W. Yorkshire. Access & Barclaycard
telephone orders on 0484-35527.

RIGONDA AGENTS. For all spares and repairs.
Fast despatch trade service available. 01-476 1928.
Star Radio. 272 Barking Road, London E.13.

BURGLAR ALARM EQUIPMENT. Latest
Discount catalogue out now. Phone C.W.A.S. Alarm.
0274 682674.

EX-RENTAL televisions wanted for export. Must be
complete for refurbishing. Terms strictly cash. Phone
0272 775865.

WANTED COPIES “TELEVISION”. 73 to '81
W.H.U. and price. T. McCrossan (E17A), Newtown-
cunningham, Co. Donegal. Phone 56126
ENGINEER SEEKS T.V. BUSINESS or lock-up

shop within 5 miles Edgware, Middx. Secondary posi-
tion preferred. 01-958 9292.

ADVERTISERS PLEASE NOTE

Our Box Number
Service is NOT
available for Mail-
Order Advertising

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

insertions. | enclose Cheque/P.O.for £ ....................o..
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd and made payable to Television)

Rate

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

Send to: Classified Advertisement Manager,
TELEVISION,

Classified Advertissment Dept.,, Rm. 2337,
King's Reach Tower, Stamford Street,

London SET 9LS.

29p per word, mimmum 12 words, Box No 60p extra.

Telephone 01-261 5848.
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DISPLAY
ELECTRONICS

LEADERS
IN TUBE
TECHNOLOGY
SINCE THE 60’s.
REGUNNED
COLOUR TUBES
2 YEAR GUARANTEE
Up to 19”
20"
22"
25"
26"

The above prices are for standard
38mm Delta Gun Types. Prices on
application for P.I.L. Tubes etc. Some
types available without pre-supply of
glass at extra cost.

REGUNNED
MONO TUBES
2 YEAR GUARANTEE
20" e £11.00
248" e £13.00
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").

PLEASE ADD.15% VAT.

CALLERS WELCOME

8pm

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

Home and export enquiries for Radar
Display Tubes manufactured from
new (with phosphors to specification)
are invited.

WATERLOO ROAD,
UXBRIDGE,
MIDDLESEX

Telephone: Uxbridge 55800

SHIELDWAY
LIMITED

Quality rebuilt
Cathode Ray tubes

TYPE

A44271X
A47-342/343X . . . .
A49-191X .. ...
A51-110X . . . .. .. .
AB56-120X/140X . . ... %£37-00
A63-120X ....... .. ... %£37-00
ABB6-120X/AB7-120X

® All prices are inclusive of VAT. @
® A/l tubes guaranteed 2 years @

PRICE
..£36°00
... £36-00

£36:00
.. £37-00

® Many inline types available @

Delivery service available within a 20 mile
radius of Bolton

R SWAN LANE
BOLTON BL3 3BJ.
TEL' 0204 64746

112

STANDARD
T.V. TUBE

HIGH QUALITY COLOUR
REPLACEMENT TUBES AT
COMPETITIVE PRICES.

% Complete New Gun fitted to
every Tube.

% Two year Guarantee

% Every Tube Electrically Tested.

% Every Tube Picture Tested.

% Supplier to Major Rental Com-
panies.

18", 19" £25

207,22 £27

25",26" £29

All prices quoted assume the return of your old glass
rebuildable condition. Old CRT cash/cheque with order.
Please add VAT at 15%.

S.STANDARD TV TUBE CO.
11-29, Fashion Street,
London E1

Tel. 01-247 3097

“TUBE
REPLACEMENTS"
PROUDLY
OFFER

“WELLVIEW" EXCHANGE COLOUR

Ad4-271X £29
A47-342X £29
A47-343X £31
A49-120X £29
A51-110X £29
AS51-110LF ' £31
A55-14X £33
A56-120X £33
A63-120X £38.50
A66-120X £38.50
A66-140X £38.50
A67-120X £38.50
A67-150X £38.50

"WELLVIEW" EXCHANGE MONO

Ad44-120 WR £11
A47-26 WR £12
A50-120 WR £11
A59-120 WR £12.50
A61-120 WR . £13.50
A31-300 NEW £15
A34-100-510 NEW £16
All above ptus VAT @ 15%.
Carriage £4.50 inc. VAT.
ALL TUBES 18 MONTHS
GUARANTEE

ALSO YOUR VALVE SUPPLIER
NEW AND BOXED

(inclusive of VAT)
DY802=74p ECC81=64p EF183=78p
EF 184=64p ECC82=64p PCF802=98p
PCL82=78p  PCL84=92p PCL805=97p
PFL200=£1.15 PCL86=97p PL504=£1.38
PL509=£282  PL508=£1.30  PY88=70p
PY800=70p PL509-19=£2.92 PY500A=£1.52

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

Colour Sets

1000 ex-rental TVs
Good sets good prices
Sets from £10 only
Bush, Pye, GEC,
Grundig, ASA, BRC,
Philips, Skantic

The prices will amaze
you.

TUBE REPLACEMENTS
Unit No. 1, Monmouth St.,
Bridgwater, Somerset.

Tel. 0278 425690-722816
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EHT lead for split diode LOPT. TLR 102 smallred LED.  5p NEW SONY KV.1400. Chroma Panel cost £60.00 £7.00
£1.00 20 small red LED. £1.00 Tuner unit o £3.50
6 push button unit UHF. For MAINS DROPPERS Touch button unit with 1.C. £3.50
Pye U FRONT END FOR MUSIC CENTRE
CVC 91TT Control panel. 8 ek 0l P VHF/MW/LW size 13x 31",
£4.00 Pye 147+ 260r. 40p
(731)3+56+27r 50 4 push button unit, 7 transmiors. V/condenser, 10 coils rod
Philips TV IF Modules 38 Mc/s : P aerial 1/C decoder CA 758E (no power supply and output
Ist and 2nd IF. each £1.50 CERAMIC FILTERS stage). Circuit supplied. £6.00
3500 6 push button unit for g'idrf{HZ' ;gp Output stage for music centre. £6.00
Thorn 3500. Varicap ~ £1.00 z P
6 position 12.5KV Resistor 3.5mm Jack socket. p AM/FM tuner unit 100 + 200/325v. 40p
Unit for varicap. 50p NPN/PNP 60v 5 amp/80w. (seconds). 50p ELC 1043 on panel tor
TT.T.(CVC 5) 7 push button pair. 660-661. 20p 10 watt Mullard amps. 400 + 200 + 200M 350v_£2.00
unit for V/cap tuning ~ £7.00 TV XTALS NEW. £2.00 [ 600/250v 60p
New portable T/V chassis. SASHBOIOL 50p AT 1025708 Bluc lateral.  15p | 175 + 100 + 100/350v to fit
Mono £10.00 6 volt 23 watt soldering £2.00 Thorn hearing aid unit for ext. 3500 Thorn. £2.00
New L.F. panel T/V 3 1.C. L0 _ - loudspeaker. £2.00 For T/V Sony Transformer &
TBA750 & SC950 Infra-red emitting diode. ADI161/162, pair. 60p Lead & Sockets for earpiece.
MSC950 £3.00 TIL30. 20p 8 ohms. £1.00
0 731 PYE 600/300v, also
ELC 2000M New. £7.00 750 MED 50V. 10p Bush & GEC. 75sp | THORN SPEAKERS .
ELC 2060 N £700 | THERMISTORS , : 1500 5424 3R 3500 7x 3 80R
VT Meter il =5 200+200+75+25 4 fuse holder EHT rectifier BY212. 10p | 35005x380R 9000 7x3 I6R
P +2BY133+resistors. LT.T. 3X G77G6/HU37EHT. 10p 5x 3 loudspeaker for GEC 15
GEC VHF/UHF 8CH touch panel. CVC 9. £1.50 EHT rec 2m7a small 0 £1.00
12u9r1866%rr]\?i éllxlSCleSN ITT PT266 3W 12 (Thermistor EHT rec 2m/a lar e‘ ?59 25 ohm 6x 4 G11 Philips £1.00
1686 ING< 2xCBF g'grg}z_i{lisslrl\zli) ﬁtsBmosl sets. ;(5)9 Both 19KV B r UHF Modulator, CCIR. £3.00
or B. . e :
16848N. £5.00 PT 37P. Fit Pye, Bush etc. P EHT rec used in Thorn Circuit suppl}ed.
New circuit supplied. 25p 1400/1500 x 80/150 Sp Flush mounting socket. FM/TV
CVC panel with pots and main : 1 CSD 118xMH rec for Tho 35p
switches 250K, 100K , 423 FLT. thermistor ne. VA1 104 33p 3500, e O s [ELC 1042 Mullard.  £6.00
500K £1.00 | GEC4700M/25v. P ~ ELC 1043/05. Mullard. _£6.00
: g M3 75y TTT 20 UHF T/V aerial for 4 o WMIHIEIGE -
New (NSF/AEG) UHF/VHF : P portable T/V s0p | Moss Fits VHF/UHF
Cgrsllczﬁ)(;uner units. I £4.00 THYRISTORS Thorn TS 25 11TDT. £2.50 D.X.T./Unit NS.F. £10.00
. only £4. Philips G11. G122M. 60p PYE TS25-11TBQ .50 Small DX Tuner V/cap 48-88
Convergence panel for GEC 5 amp/300v 25 = - : MHz and 175-220MHz
2040, 11 pots, 5 coils, 2 P - P DECCA 80 £4.00 automatic changeover.  £5.00
resistors etc. New £1.50 52600D 7 amp/400v. 30p GEC Series £ : -

: : : el RCA 20506 0 A New V/Cap tuner £3.50
PYE 731 6 push button unit : 50p 1028 2028 50MHz to 300MHz Automatic
and 100K A pots. £3.00 PYE lCos4100il§OCb(2)l 5 Changeover
Iglethc;ir;]:uil supplied with UHF 22N4444. 85p CORERIET l i:(; Thorn Transductor. £1.00

ch Light action unit 5
a7/ for Varicap tuning GEC |—MR 501 3 amp/100v. Tp CVC20/25/30 1350 | _Lransductor AT4041/41 50p
C2001/C2201. £5.00 MR 508 3 amp/800v. 12p Thorn 9,000 £4.00 RANK TOSHIBA & ITT mains
GTE SYLVANIN F60B tuner MR 856, 12p Thorn 9 500 £4.00 on-off solenoid switch.  £1.50
unit. VHF/UHF  £5.00 V/Cap SP 8385 Thorn. 25p CEC3 1‘10 23'50 R2540. £1.00
ITT Control Panel with Mains ELC 1043 AEG. £4.00 GEC 2100 TVM25 22“0 BUY 69 (RCA 1693). £1.00
lead, 4 slider pots, Mains PHILIPS SNIPS: = THORN 1043 Tuner. New
filter. £2.50 CUTS MOST THINGS. £1.50 LP1194 731 Pye £3.50 £5.00
4 push button unit (for Varicap CO-AX plugs. 12p Grundig TV52 £3.00 Touch Buttons for Rank
TuTI.lng) ZOK'. 50p UHFE Aecrial socket and leads. ITT BG100/41 £3.00 Toshiba 10p
Philips T/unit UHF. ___ £200_| PYE.ITT.THORN. 3sp ITT BG100/61 £3.00 [TITT Control Panel. 3 sliders,

Transistor UHF units with Ae AE Isolating socket. UHF and TS25-11TBW fits Autovox. mains on/off. £3.50
socket and leads. GEC 2000 lead. PYE, THORN.ITT. 35p Saba. Bang Olufson. Grundig, | mFra7gmMaauC 20p
rotary type. £2.00 GEC aenal T/V socket & Tanberg,. £3.75 MC7724CP 20p
Thorn UHF tuner unit and panel lead 35p g(;"z"s"%ggnﬂ)ILT cve A0 Iﬁgggo gg:
for 900 series. £8.00 GEC Mains and battery LESULRCOLINGTY J MTO309 Thorne 20p
Thorn 900 frame panel. _ £9.00 switch. Or stand by. 30p %f;;gdslg, 3000/3010. Seimens 2$B566 10p
Mullard VHF Tuner V/cap BIA print V/holder. 5p = LD ) sstiem el g%
v3ia. - £5.00 PYE 697 long. 15p ITT LP 1174/NC. £3.00 TIP640 £1.00
U321 T/unit V/eap.  £6.00 FTy ] 25p MULTI CAPACITORS 285Gz foe
U322 T/unit V/cap £6.00 TV 13 25p 1000 + 2000/35v. 25p SAS670 £1.00
Thorn 3500. . TV I8 EHT. . 40p 2000 + 2000/35v. 30p TDA2541 £1.00
Thorn 8500 focus unit. 100k 40 turn pots for V,cap 2500 + 2500/63v. 50p BRC1693 £1.00
Decca focus unit. tuning. G9-G11 & Thorn. 20p 150 + 200 + 200/300v.  79p TDA2522 £1.00
Large or small. £1.00 each TF Mod CVC25 £5.00 VOLTS-OHMS-
BUW 84 40p ITT CVC23 Decoder£10 NEW SENDZ MILLIAMPERES

Decca Bradford Tuner, 5
button (4 push). £2.75

ITT CVC20 Audio amp £1.50

Line O/P Trans. CVC 20. £5.00

ITT CVC20 Driver mod £1.50

12" TV tube Hitachi

ITT CVC9 Power supply board
£1.50

:\3 1/32(;\:' £12.00 Neon Screwdriver 50p
£°EA S Mains on/off rotary. 13p
5> 3 80r or 50r. 50p Mains on/off push. 20p
G5 T0r. £1.00 D/P push button on/off.  10p

gX3 %g OEm' “73" ITT mains on/off push
Pm L E £|'og button switches. 25p
Gé(l} % ohm iOp IF panel. Decca 5.5 £3.00
GEC 15 ohm. 70p 20 watt O/Put stage. £1.00
3B6H 2 small neon Tamps _|_DE-SOLDER PUMPS__£4.00
used in GEC. 4p | ORPIZ. a0p
Ped and Green LED, 14 mixed. LP 1173/10 watt. £1.00
£1.00 LP 1170. 50p

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

MULTIMETER

T Py T 4 P TP

£4.00
1K Q/V on DC/AC




Equivalent 1.C.’s—cont. Semiconductors—cont. 2N5983 30p 200 ceramic and plate
EQ TCA 270 series SN7630P 50p BF 182 20, 2N6099 25 d £1.00
P P condensers d
CA270CE 50p | SN7650N £1.00 | ppygs 20p | 2N6348 50p
CA270CW 50p SN76532 50p BF 195 7 2N6399 2-7Tmeg & 4-7 meg
CA3089Q sop | SN76533 £1.00 SRS .,; Bkiofo 3‘_71’ 10% resistor 100, OFF S0p
LC’s SN76544N £1.00 | pgigg 85 | TiProC 205 | 300 Carbon film IW
mgﬁg; £15.go smgs«s No. 7 £1.00 BF200 200 | Tip29a 20p IR to 2M ITT £1.50
p | SN76550 15p 7 .
MC 1349 sop | SN76570 sop | BEaalB 2| 1p3oa 20p | 20 slider knobs £1.00
MC1352pP 75p | SN76620 90p BF245A -,; TiP3IA/B 20p 1800/4KV sp
MC 1748CPI S0p | SN76650N 50p BF262 20p | TIP32 20p | 4INF/SKV 10p
PUA758PC £1.00 [ SN76660N 50p BF263 20p | TIP33B 10A/80V 25p I180PF/6KV 10p
$7246/N64100 £5.00 | SN76666N S0p | RBEyeIp 1sp | TIP36 , 300 | 5opE/sky 10p
SAA1020 £6.00 | SN76707N 50p | praes 20p | TIP41A-42 pair % | Z70pF/8KYv 10p
SAAl021 £5.00 | Az £1.00 | BF213 7p | TIP10O 30p | 330pF/sKY 10p
SAA1024 £4.00 | T4uch Tune 1.C. ML236E BF274 7p | TIP29555S 40p 10
SAA1025 £5.00 1000PF/10K V P
- £2.00 | BF337 24p | NPNTIPI3060V/8A 25p
SAAS5000 £3.00 | Erioss 5 BEass s | ineo H 1200PF/ 12KV 10p
SAS560 £1.00 g {2 P 1000PF/ 12KV 10p
Thorn 3500 A1 diodes 15p | BF234 PNP 7p | IN3899 0P | (200PE 2000V H
SAS570 £1.00 | Apjg9 £1.00 | BF458NPN 12p | 1N4007 sp P
EEQOTOB 2;'33 BZW706-2 10p | BF459 25p | XK3123 4000 Thorne BYWS56 1000V/2A
SL918 €300 | 8PS S 2 || e 12p | Diodes £.00 | Gl 10p
& enotes with heatsink. 15p IR 106 40 A
$:‘22.278A nsgs Semiconductors BFT34 20p Y716 20: TIC 126N Thyristors
Lo A ACI128 25p | BFT43 200 | yg9 aop | B00V/12A 65p
0 % | ACIS3K 25p | BFYS0 150 | | amp/a00v 20p
TAAS £1.00 | ¢ 176K 25p | BFY90 150 || 2mo/ 1600V 4000 Thorn Set Thick Films
TAAT00 £2.00 | 4 187/8K pai amp/1600 p ;
. pair 50p BPW41 25p n Stock
TBA120A 40p" | WFi39 259 | BRIOO sop | 3amp/100v 7p | inStock.
TBA120AS 400 | Auil3 £1.25 BSS51 30p | 3amp/300v 10p 8" Insulated Pliers £2.00
¥_BA 1208 40p | paiso 7 | BSses 20p | 3amp/1200v 7
BAI120C 40p BA 182 T BSX20 Sp w04 brl(_!ge 15p 7 L_amps for Push Button
TBAI120SA 40p BA248 7 BSY 79 i WO005 prldge 25p Units 10p
TBA120SB 40p [ pBavIo 7 | BTI00 30p | ITT bridge 1A C73 20p [TU322 V/Cap T/Unit
TBAI20U 40p | BRIGIVHE 7 | BTIO6 £1.00 | 3ampbridge 2%p | UHF. £6.00
TBA 1441 £1.00 | ppoSUHF 7p | BTIO06 special 50p | B30C 600A6 12p
TBA396 £1.00 4TM/250V 10p
8 BC107 Tp BT109 £1.00 B30C 500 12p
gﬁ‘;ng ﬁ-o"g BC108 7 | BTII6 £1.00 | | amp/ 100V 20p | 680M/a0vV 10p
TBA520Q £l:00 BC 109 Tp BT119 £1.00 NKT279, AC128 12p 8M/300V 5p
a0 £ BC139 7p | BTI38/10A 00 | Mme77240p a0p
TB ; 1.00 BC142 15p BT146 25p Condensers 1,000 volts/2A G.11 H.T. Rec.s
TgAg 0 21.00 BC147C 7p | BTI51/800R 100 | 4700725 25p | (BYWS6) 4 for 30p
AS50Q 100 | pcigse 7 | BTTS22 £1.00 ;
TBAS560CQ £1.00 | peiiol 4 470/25 10p | LM340T/12
p | BTT8I24 £1.00 2 vol 20
TBAS560Q £1.00 BC154 7 BTT8224 £1.00 220/40 sp 12 volt Reg. p
TBAS570 £1.00 | poi5y 7 BTYS0 20p | 1500/40 10p 1000 volts’2A  G.It H.T.
TBA625 £100 | peice » | BUIOS sop | 1250/50 10p | Recs(BYWS6) 4 for 30p
vt £1.50 | peyy 7p | BUI05/04 £1.00 | 700/250 35p | LM340T/12
%26% ::1883 BC171B 7 gbl :gg us.g: 3??5/(2550 J(s)p 12 volt Reg, 20p
i BC173 Tp P 9000 Thorn Line O/P
¥§2;§88 f:gg BCI173C 7p BUI26 £1.00 8/350 8p Transis!or:wiltheHeatsink
TBAS00 40p | BCIT4 7 | BULYY S0p | 400/350 50p | T903 8V £1.00
P | BCIS2L 7 BU204 0p | 220/450 50p -
TBASBIOS £1.00 BC 183 7 BU205 £1.00 33/500 10p SW150 Surface Acoustic
TBA820 £1 each BCI83LB 7 BU208 60p 171000y 15p Wave Colour T.V.
TBA8%0 £1.00 BC207 7 BU208A £1.00 04771000 10 Filters £1.00 cach
%23%8() 00 | scaioir 7 | BU208/02 £100 | 047100 1o [TBridge Rec, KBLO0S
TBA950 £100 | BC2I3LA p | Buie S0p | 1000 sop |4 ampsov 30p
TBA9S £1.00 BC2378 Tp B0 50p IN8/1500 10p 8 mixed gun switches £1.00
BC238 7 BU500 £1.00
%7\338() ﬁ-% BC238A 7 CA270 s0p | 2N2/1500 10p RANK TOSHIBA Transductors
TCA2I £109 | BC238C 7p | CA270EW sop | .1/2000 15p £11.00
TCA2788 f150 | Bcaas 7 | E1222 20p | 4N7250v A/C 10p RANK T/V TOSHIBA
TCA45002 L BC250 » R20088 £1.00 BF858 50p
£1.00 i 5Eo5iA 7p | R20I0B £1.00 TDA2541 £1.00
Toaswn fo0 | BE2sac 7p | R2603 50p Various Mixed Packs TAT31S £100
TCA740 £100 | BC2%7 3op | RCAI6573 30p | 20 Mixed Convergence TDA2522 £1.00
TCA800 £1.00 BC300 30p 0A90 P | pots £1.00 TDA2653 £1.00
TCAB30S . BC303 Wwp | OTII2 £1.00 , TDA2560 £1.00
TEas: 0! £1.00 BC307 7 MIJESIT NPN 300V 4A 25p 100 Mixed EHT TA7609 £1.00
e 300 | BC308s Tp | MIE2955/15A $0p | Rectifier Sticks £1.00 | Tpaioio £1.00
TCEI20C £1.00 | BC327 Ip | MIE2801 30p 770 Thermistor s0p TDA2650 £1.00
Q ; BC328L 7 | BYI27 10p !
TCEI57 20p 20 Slider Pots £1.00 25C2068 30p
BC336 20p | BYI33 10p
TCES527 20p A 2SC2073 30p
BC337 p BY 13 5p | 30 Presets 50p
TCEP100 £1.20 2SC2122A 30p
TDA1003 €100 | BC338 T | BYITOtpe L Ty, £1.50
TDAI1170 £1.20 | BC3%0 20p | 18Kv2M/A 50p ots . H.T. Rec. BYV958 10p
TDA1190Z €120 | BC36s lop | BYI84 25p | 300 Condenser £L50  ™Delay Line £1.00
BC413C 7p | BYI87/01 10p .
TDAL327 €100 | pedly 7 | BYI9 d0p | 300 Resistor £1.50  spLies £1.00
TDA2530 £1.00 ; -
TDA2600 £2.60 cach BC455 7 BY204/4 Tp 150 Electrolytic £2.00 TAUSO £1.00
BC460 20p | BY206 10p T
Tg"zl“g 50p | peasd 7p | BY254 8p | !5bulbs P DL50 £1.00
%):2240 ﬁzg ggggg '.llp Fast Recovery Diodes 2 am L0 diodes £ D00 £1:00
Vi iodes p
TDA2002 100 | PC0 7 | 60010800 voits Speach | 100 20mm fuses £200 15867238k Hz Crvstal _ £1.00
TDA2640 £1.00 | prisg 7 | BYI6d 30p | 100 W/W resistors £150 | 3115 A/S Fuse 3p cach
TDA2680 £1.00 1 pping £150 | BY210/400 7p —
TDA2690 £1.00 We have a number of ITT spare panels for CVC 25, 30,
BDI31 0p | BY210/800 10p
TDA3960 £1.50 35,40 and 45. £3.50.
TDA3560 £1.50 BDI132 30p BY223 5A/1500V 25p
SNI1682AN £1.00 | BDI35&BDI36 Pair 30p BY226 10p 50-300MHz Varicap Tuner Unit. £3.00
SN16964AN sop | BDI36 lop | BY227 iep
SN29764 €100 | BD207 3p | BY236 10p
SN29348 s BD22] 20p | BY298 12p
T eood | BD228 25p | BY299 10
TE oA i BD238 20p | BY407 10p
gnggg £"% BD239 12p BYF3123 wire end 50p
e s | BD33I 25p | BYF3126 wire end s0p
e E oo | BD332 25p | BYF3214 20Ky 50p
SN76018KE £1.00 | BD253B 35p | BYX36/600 10p
INroona: G | moits s | B0 st 63 BISHOPSTEIGNTON,
SN76033 £1.00 . P
BDS61/2 pair 3 BYX55/350 10p
sn76013: ehso | GRSy?? W | Byass i amps oy SHOEBURYNESS,
BD596 35 BY X38/300 25p
1L S| oDen 2 | Byx713% 25 ESSEX, SS3 8AF
SN76227 sop | BD8O7 10/a/70V 25p 23;(3%2/300 Zflp Reg. Office Only.
BDS34 20p p 5 .
?ﬁéﬁbﬁ?mﬁfc?&o NPN 9 watt 25p | 2N2222 7p Callers by appointment only.
2N 3055 35 .
Eolalt(cérs PP op 3£:§; %gz IN3S6E .,p" Add .l 5% VA'_f and 50p .P. & P.
feakdown Voltage 2. BF157 20p g:ﬁig A0 All items subject to availability.
Tuner Units Varicap and Mechanical BF180 20p P U
e A v e ey SEhT 200 | 2N44as o0 Add postage for all overseas parcels. ;
\



