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TV-VER COMPATIBILITY
FAULT REPORY
SIMPLE VHF PREAMPLIFIER

CHECKS ON THE DECCA
BRADFORD CHASSIS




ALL COMPONENTS OFFERED SUBJECT TO

PHD COMPONENTS AVAILABILITY. WE RESERVE THE RIGHT TO
RADIO & TV COMPONENT DISTRIBUTORS SUBSTITUTE REPLACEMENTS SHOULD THE
UNIT 7 CENTENARY ESTATE ORIGINAL PART BE OUT OF STOCK OR
UNAVAILABLE!
JEFFRIES RD ENFIELD MIDDX PLEASE ADD 50p per parcel post
SHOP NOW OPEN TELEX 261295 and packing. Allow 5 days for delivery.
SEMICONDUCTORS AU1T13 3.00 BF273 0.20 TBA396Q 200 EHT MULTIPLIERS
AA113 016 | AL103 300 | BF274 025 | TDA440 2,50
AAT16 016 | avio2 300 | BF336 050 | SN76001N 150 | TCESS50 Doubler 2.00
AAT17 0.16 | BC107 020 | BF337 050 | TtBAS20 200 | TCE950/1400 Tripler 504
AA119 0.16 BC108 0.20 BF338 050 TBA120S 100 TCE1400 (Piped System Only) 456
0A91 0.12 BC109 020 BF355 0.80 TBA396 200 TCE1500 Doubler 416
0A85 012 BC113 0.15 BF458B 100 TCA270SQ 200 TCE1500 Tripler 464
04202 018 | BC114 0.15 BF459 1.00 TDA2030 800 | TCE1600 1/2 Wave 395
BA100 0.18 BC115 0.20 BFT43 0.50 TDA2140 600 DECCA CS 1730/1830 Doubler 4.23
BA102 0.10 BC116 0.20 BFX29 0.50 TDA2150 6.00 DECCA CS 1910/2213 Tripier 667
BA130 015 | BC117 020 | BFxs4 050 | TDA2160 600 | DECCA 30 Series Tripler 601
BA154 0.10 | BC118 020 BFX88 050 TDA1230 300 | DECCA 80 Series Tripler 6.43
BA155 020 BCt19 0.50 BFX89 050 TDA3089 200 DECCA 100 Series Tripler 6.68
BA164 012 | BC125 020 | BFY50 050 | TDA1054M 200 | GEC Hybrid 2028 Tripler 643
BAX13 016 BC126 0.20 BFYS51 050 MC1349P 150 GEC 2110 Tripler Pre JAN77 7.21
BAX16 008 | BC136 020 | BFYs2 050 SAAG61 080 | GEC2110 Tripler PostJAN77 643
BAY38 016 | BC137 020 BFYSO 120 SAS560S 200 ITT CVC 5/8/9 Tripler 651
BY206 020 | BC138 040 | BF381 050 SAS570S 200 | \TTCVC20/25/30 645
IN4148 004 | BC138 040 BFR39 0.30 SN7400N 040 | Philips 520 Tripler 6.51
8Y126 020 | sC140 040 | BFR79 030 | SN7413N 090 | Philips 550 Tripler 642
BY127 015 | BC142 040 | BFRBI 030 | SN74122N 100 | Philips G9 Tripler 663
BY133 022 | BC143 040 | BFRB9 0.50 SN74141N 100 | PYE691/693/697 Tripler 6.68
BY164 050 | BC147 0.15 | BF259 0.25 TBA395 180 | RRI823 Tripler 548
SKB2/08 1.00 | BC148 0.10 | BDX32 250 | TtBA395Q 1g0 | BRIZ179/823 6.68
BY238 0.15 BC149 0.15 BU206 160 TBA950 400 TCE 3000/3500 Tripler 6.51
BYX10 0.18 | BC153 o015 | Bu20B/C2 280 | TtCA800 200 | TCE 4000 Tripler 8.00
IN40O1 0.10 BC154 015 BU326S 1.00 TCA800Q 4.00 TCE 8000 Doubler 353
IN4002 0.10 BC157 015 BU406 2.00 TDA1180 300 TCE 8500 Tripler 5.60
IN4OO3 012 | BC158 015 | BU406D 250 | TDA1190 330 | TCE 9000 Trpler 728
IN40O4 012 | eCise 015 { BU407 170 | TDA2002H 360 | TVK76/13 Continental Sets 550
IN4QOS 0.12 BC160 040 BU40OTD 250 TDA2580Q 5.00 TVKVSZ ITT Replacement 6.68
IN4006 0.14 BC161 040 R20088 2.50 TDA2600 500 Korting 90% Tripler 6.50
IN4QO7 0.16 | BCt170 0.15 R2010B 2.50 TDA2640 330 | Autovox Tripler 650
IN5407 033 | BCIT71 015 | R2540 300 | TDA3950 300 | Redffusion MK 1 Tripler 6.00
BR100 0.30 BC172 0.20 ME0Q402 020 TAAB21 AX1 3.30 RRI TV 25 Quadrupler 4.00
BR101 060 | BC177 020 | ME0412 g.zo TBAB25X5 200 | RRIT20 7.04
BRY39 060 | BC178 020 | ME4003 15 TCA830S 2.00
TIC1160N 150 | BC179 020 | ME6002 020 | ToAZo20/A2 S || e AL
87119 200 | BC182L 015 | MEBOO1 020 | TDA2020P 500 | DECCA 80/100 400/350 -
BT120 200 | BC183L 0.15 | MJIE2955 150 TDA2030V 360 800/250 200
BYX/71/600 080 [ BC184L 015 | MJE3005 130 | TDA2010/8D2 450 | GEC 200 200 150 50/350 300
2N444 1.50 [ BC184LC 015 | MPg113 1.00 | TDA2002V 500 | GEC 1002000/35 110
TV106/2 150 | BC186 030 | MPSUOS 1.20 | TtCA940E 300 | GEC Philps G8 600/250 210
BYX88 2V7 010 | BC187 030 MPSUSS 120 GEC Philips G8 600/300 250
B87v88 3VO 0.10 8C203 0.15 TIP2955 1.30 We can often supply equivalents ITT KB 200 200 75 25/350 300
BZy88 3v3 0.10 [ BC204 0.15 TIP3055 1.30 to transistors & 1.C's not listed Free ITT CVC 20 200/400 220
BZY88 3V6 0.10 | BC20S 015 | TISSom 0.30 3
| h rd Philips G11 470/250 1.90
BZY88 3v9 010 | BC206 0.15 | 2N2%04 050 [SOTIEGLesi tanvIoidey PYE 631 200 300/350 280
BZY884V3 0.10 | BC207 0.156 | 2N2905A 0.50 PYE 1000 1000/40 0.0
BZY884V7 010 | BC208 015 | 2N2905 050 | VALVES PYE 731 800/250 250
BZY88 5V1 0.10 | BC209 0.15 | 2N3053 0.50 DY/86/87 1.87 | RRl2500-2500/30 130
BZY88 5V6 0.10 | BC212L 015 | 2N3703 0.20 DYB02 186 | gRI600/300 250
BZY88 6V2 010 | BC213L 015 | 2N3075 020 | ECCB2 140 | RRI300 - 300/300 250
BZY88 6V8 010 | BC214L 015 | 2N3710 020 ECC84 120 | TCE 850 100 300 100 16 100
BZY88 7V5 0.10 | BC225 040 | 2N3055H 0.60 ECH83 110 | T¢E 1400 150 100 100 :
BZY88 8V2 010 | BC237 015 | TAA350 0.80 ECHB4 1.10 100 150 370
BZY8B8 9V1 010 | BC238 0.15 | TAA550 050 ECLBO 110 | 1CE 1500 150 150 100 210
BZY88 10V 010 | BC251A 0.15 | TAA570 1.80 ECLB2 110 1 1CE 3000/3500 175/400 -
BZY88 11V 010 | BC301 040 | TAAB11 175 | ECL86 110 100 . 100/350 2.70
BZY88 12V 0.10 | BC303 040 | TAA630S 2.50 EF80 110 | 1CE 3000/3500 600/70 100
BZY88 13V 0.10 | BC307 015 | TAA661B 2,00 EF95 1.50 | 1¢E 30003500 2207100 0.70
BZYA6Y 5V, 010 | BC308 015 | SN76540N 150 | EF183 170 | TCE 8000/8500 2500-2500/63 1.50
BZY88 18V 010 | BC327 015 | TAD10O 200 | EF184 160 | 1cE 8000/8500 700/200 1.00
BZY88 20V 010 | BC328 0.15 | TBA120AS 075 EL34 3.00 )
TCE 8000/8500 400/350 1.00
BZY88 22V 010 | BC337 015 | 78BA231 1.20 ELB4 200 | TCE 9000 400/400 3.00
BZY88 27V 0.10 | BC338 0.15 TBA480Q 2.20 GY501 3.00 TCE 9500 220/400 220
BZY88 33V 0.10 | BCs47 0.15 TB8A520Q 200 PC97 1.50 MAINS OROPPERS i
BZX61 7V5 020 | BC141-10 080 TBA530 2.00 PCS00 1.50
BZX618V2 020 | BD115 050 TBA530Q 2.00 PCF80 174 TCE14012R + 16.1K7 - 116 +
BZX61 9V1 020 | BD124 1.80 | TBA540 220 PCF802 1.60 462,126 116
BZX61 10V 020 | 8D131 0.70 TBAS40Q 220 PCF806 110 TCE 1500 350 + 20, 128,
BZX61 11V 020 | BD132 060 | TBA550 3.00 PCL82 2.51 IK5,317 1.10
BZX61 12V 020 | BD133 0.70 TBAS50Q 3.00 PCL84 1.80 TCE 1600 18 Thermal Link
BZX61 13V 020 | BD134 070 | TBAS60C 220 PCL85/805 2.91 320 . 70,39 1.10
BZX61 15V g20 BD144 2.50 TBAS60CQ 220 PCL86 2.91 TCE 3000/3500 080
BZX61 16V 020 | BD159 0.80 TBA570 2.50 PD500/510 5.00 TCE 8000/8000A 56 - 1K, 47,12
BZX61 18V Q.20 BD238 0.50 TBA570Q 2.50 PFL200 3.61 SR+ 1R . 100R 1.00
BZX61 20V C.20 | BD380 070 | TBAB41BX 3.00 | PL36 2.60 | Philips G822 - 68 090
BZX61 22V 020 | BD441 0.70 TBA641B11 400 PL81 1.50 | Pphilips G8 47 0.80
BZX61 24V 020 | BDS537 070 | TBAGS1 300 | PL504 3.75 | Philips 21030 . 125, 2K85 0.70
BZX61 27V 020 | BDS538 070 | TBA720A 150 PL508 3.80 | Philips210118 . 118 - 148
BZX61 30V 020 | BDSO7 070 | T18A730 1.50 PL509 6.03 {Link) 065
BZX61 33V 0.20 | BDS508 075 | TBA750 200 | PL519 7.22 | RRI154 . 50 1694 060
BZX61 36V 020 | 16181 1.20 | TBA7S0Q 2.00 PLBO2 4.81 RRIA640 250 + 14 - 156 080
BZX61 39V 020 | 16182 1.20 | TBABOO 1.00 PY88 1.70 | GEC2784010 15 . 19
BZX6147V 0.20 | BD709 100 | TBAB10S 1.50 PY500A 351 10 -63 - 188 1.00
BZX61 72V 020 | BD710 100 | TBAB20 1.50 | PY800/801 228 | GEC2000 080
AC107 035 | BD442 070 | TBAS20 200 | ucLe2 110 | PYE731,73536 + 27 1.00
AC127 050 | BD379 050 | TBA920Q 200 | 3oF2/ 1.40 | PYE 1100960+ 70 « 173
AC127/01 060 | BF115 060 | TBA990 200 | PCFBO5 1.20 26 .16 .17 . 19 1.00
AC128 0.60 BF11B 060 TBA990Q 2.00 PCFB08 120 RRIB23 56R + 68R 0.80
AC128/01 060 | BF152 040 | TCA2205A 3.00 CONNECTORS
PG 050 [ BF154 020 | TCA900 100 | yALVES NOT SHOWN HERE MAY
AC141K 060 | BF157 070 | TCAs40 200 | BEINSTOCK. PLEASE WRITE Sets of AVO Leads 10.00
AC142 040 | BF158 040 | TDA1170 200 | FoR QUOTE. Plug 13A (Box of 20) B.0O
AC142K 060 | BF160 060 | TDA1200 3.00 : AL Coax Plugs Pack of Ten 1.80
AC176 060 | BF163 060 | TDA1270 4.00 6DB Attenuator 1.00
AC176/01 060 | BF167 050 TDA1412 100 | OIRECT REPLACEMENT PARTS 12DB Attenuator 100
AC186 040 BF173 0.50 TDA2020 4.00 Decca 30 Series Lopt 800 18DB Attenuator 1.00
AC187 0.40 BF177 0.50 SN76115N 2.00 173 Tuner {Repl Elc 1043/05) 8.00 Back to Back Coax 0.40
AC187K 060 | BF179 050 | SN76227N 1.20 | 4.443MHZ Crystals 2.00
AC188 040 | sFigo 050 | SN76530P 100 | CutourTCE3500 250 | SERVICEAIOS &TOOLS
AC1B8K 050 | BF181 060 | SN76651N 150 | Cut Qut GEC 250 | SuperServisol 1.20
AD140 150 | 8F182 050 | SN76003N 300 | CutOut TCE 8500 200 | Foam Cleanser 1.20
AD142 150 | BF183 050 | SN76013N 200 | TV18 Rectifier Stick 2.00 | Silicone Grease 1.20
AD143 1.50 | BF1B4 050 | SN76013NO 2.00 | TV20 Rectifier Stick 200 Plastic Seal 1.20
AD145 1.50 | BF185 050 | sN7e013ND 200 | VA 1104 Thermister 080 | Aeroklene 1.20
AD149 1.00 | BF194 020 SN76023N 2.00 Transductor TCE 3000 1.60 [ Freeait 1.20
AD161/2 1.50 | BF195 020 SN76023ND 100 | AEG Tuner (Repl Elc 1043/06) 9.00 | Antistatic 1.20
AD162 070 | BF196 020 SN76033N 2.00 Aeriel Isolator Kit 160 Solder 18 SWG 60/40 .5 KGM 10.00
AD262 1.50 BF197 020 SN76110N 200 Philips GB Lopt 1200 SR2 Desoldering Tool 9.70
AF121 060 | 8F198 0.15 SN76226DN 2.00 | PYE691/697 Lopt 11.00 SR3AS Mini Silver 7.00
AF124 060 | BF199 015 SN76227N 120 | BushA 774 Lopt 18.00 SR3A Mini Orange 6.80
AF125 0.60 BF200 015 SN76532N 200 Bush Q823 Liopt 5.00 Replacement Nozzles 0.80
AF126 0.60 BF224 0.15 SN76533N 2.00 Pye 731 IF Gain 10.50 Replacement Washers 0.19
AF127 060 | BF240 045 SN76544N 200 A823 Bush Power Panel 2000 | Solder Mop Red 0.60
AF139 0.60 BF241 0.20 SN766504 100 PL 802T Transistorised 4.00 Solder Mop Brown 0.60
AF239 1.00 | BF256LC 0.50 SN76665N 1.50 BAHCO TOOLS - - Come and see the Side Cutters ORYX 320
AL102 300 | BF257 0.50 SN76666N 1.20 full range at our shop or send for full VTY BO/80 Transistor EQV
AU107 3.00 BF258 . 0.50 SL901B 6.00 catalogue free, on request, with any A-Zor2N 5.00 each
AU110 300 | BF271 060 SL9178 8.00 order. Books PR 9.00 PP
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COPYRIGHT

®IPC Magazines Limited, 1982. Copyright in
all drawings, photographs and articles
published in Television is fully protected
and reproduction or imitation in whole or
in part is expressly forbidden. All
reasonable precautions are taken by
Television to ensure that the advice and
data given to readers are reliable. We
cannot however guarantee it and we
cannot accept legal responsibility for it.
Prices are those current as we go to press.

CORRESPONDENCE

All correspondence regarding
advertisements should be addressed to the
Advertisement Manager, “Television”,
King’'s Reach Tower, Stamford Street,
London SE1 9LS. Editorial correspondence
should be addressed to “Television”, IPC
Magazines Ltd., Lavington House,
25 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 (£4.50) 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.

Simple VHF Preamplifier by Roger Bunney
A straightforward design with excellent gain and noise
characteristics. More sophisticated input/output
circuits using ferrite toroids are also described.

VCR Clinic
Steve Beeching on the subject of scopes for VCR
servicing, plus fault reports from Mike Phelan and Mike Sarre.

Raising the Dead by Les Lawry-Johns
How to get your set to the shop: with the aid of a lovely
traffic warden or via wheelbarrow. Also taking a chance
with rejuvenating a duff tube when you've nothing to lose.

TV-VCR Compatibility by Eugene Trundle
With the vast number of VCRs now in use one of the
most frequent problems is their compatibility with
various TV sets. Many sets require minor
modifications, and a detailed list is provided. Also
notes on similar problems with TV games, distribution
systems, etc.

Readers’ PCB Service

Next Month in Television

Routine TV Receiver Tests
This time the Decca 10/30 series hybrid colour chassis:
common faults and how to tackle them.

LOPT Tester by Hamit . Mustafa, T. Eng.

One of the most common line output transformer faults
is short-circuit turns in the primary winding. It's not
always easy to be sure without replacing the
transformer however. Hence the usefuiness of this
simple tester which gives a LED indication of the
primary's condition.

Test Report by lan C. Beckett
An account of results obtained using the CED Model 4A
c.r.t. tester/rejuvenator.

Inside the Philips VR2020, Part 2 by Brian Dempster
How the dynamic track following system works: an
account of the method of controlling the head positions
and the way in which the various control pulses are
generated.

Fault Report
Reports from Keith Hamer, Garry Smith, Richard Blenheim
and Mick Dutton on various TV receiver faults.

by S. Simon

TV Sound Receiver, Part 2 by Luke Theodossiou
Tuning and alignment, plus board layout.

Letters

VCR Servicing, Part 8 by Mike Phelan

Fault-finding in the head/preamplifier section, with an
account of head problems, symptoms, and setting up
after replacement of the head drum.
Long-distance Television by Roger Bunney
DX reception and conditions, plus news from abroad.
Also a DX programme for the Sinclair ZX81 home computer.
Service Bureau
Test Case 233

OUR NEXT ISSUE DATED JUNE WILL
BE PUBLISHED ON MAY 19
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MANOR SUPPLIES

NEW MKV CHEQUERBOARD & PAL COLOUR
TEST GENERATOR FOR TV & }'CR.

Sssecessssscssnn
g TE =

« DEMDNSTRATIDNS ®

AT 172 .
WEST END LANE ¢

% 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”x 63" x 2}") £8.50
Post/Packing £2.00.

* %

* % %%

ALL ABOVE PRICE INCLUDE VAT 15%.

PAL COLOUR BAR GENERATOR (Mk 4)

" 4TH SUCCESSFUL YEAR

* Output at UHF, applied to receiver aerial socket.
% In addition to colour bars R—Y, B—Y etc.

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

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

PRICE OF MK4 COLOUR BAR & CROSS HATCH
KIT £40.25 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

MK 1 (Texas XMII) Cable remote control £170.20 p.p. £2.80
MK 2 (Philips/Mullard) Infra-red remote control £227.70 p.p. £2.80.
Further details on request.

Goods available if in stock immediately over shop counter (Mail ord
between 3 days pnd 2 weeks according to method of p‘;ymcnt). ; e

TELEVISION PROJECTS & SERVICE SPARES

SPECIAL OFFER Leading makers Tuner-Timer in De Luxe Case. 12
station touch tune UHF-VHF + IF amp. Video Audio Outputs, Digital
Clock etc. Less than half original trade price £74.75 p-p £3.50.
“TELEVISION” NEW COLOUR PORTABLE PROJECT (Parts availabic)
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 g .
£1.60. CRT BASE £2.60 p.p. 60p. CONTROL UNIT PACK £3.90 p.p. gp
(PHONE, CALL, SEND FOR LIST). WORKING MODEL & PANEL
TEST SERVICE AT 172 WEST END LANE.

“TELEVISION® TV PATTERN GEN. 4, Pack Price £34.00 pp. £1.40.
“TELEVISION” MONITOR PARTS AVAILABLE.

“TELEVISION® MONO PORTABLE RECEIVER PARTS AVAILABLE.
WORKING MODEL & 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)
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 BOARDS).

SPECIAL OFFER TEXAS XMII TELETEXT MODULE NEW &
TESTED, AT REDUCED PRICE £57.50 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. £1.20.)
ADDITIONAL GREY SCALEKIT £3.35 p.p. 45p.

UHF SIGNAL STRENGTH METER KIT £21.60 (VHF version also
available). ALUM CASE £2.00 DE LUXE CASE £8.50 p.p. £1.80.

CRT TESTER & REACTIVATOR PROJECT KIT FOR COLOUR &
MONO £29.40 p.p. £2.00.

BUSH Z718 BC6100 SERIES 1F PANEL £5.75 p.p. 90p.

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

DECCA “Bradford™ IF T.B. POWER ex rental £5.75 each 8.p. £1.40.
DECCA 80, SERIES, IF FRAME TB £5.75 each p.p. £1.40.

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

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

GEC 2040 DECODER PANEL £2.88 p.p. £1.60.

GEC 2040 IF PANEL £3.22 p.p. £1.40.

GEC 2040 (SERIES) CDA PANEL £2.88 p.p. £1.40.

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

THORN 3000 BEAM LIMITER PANEL £1.72 p.p. 80p.

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 IF/DECODER PANELS salvaged £5.52 p.p. £1.80.
THORN 8000/8500 FRAME T.B. PANELS salvaged £5.52 p.p. £1.40.
THORN 9000 LINE T.B. (incl. Lopt etc.), Salv., spares £8.62 p.p. £2.00.
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 08}09 IF/DECODER Panels for small spares £4.80 p.p. £1.40.
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. £1.40.
VARICAP, U321, U322, ELC 1043/06 ELC 1043/05 £7.82 p.p. 80p: G.1.-
type (equiv. 1043/05) £4.00 p.p. 60p. Control units, 3PSN £1.40, 4PSN-
£1.75, 5SPSN £2.00, 6PSN £4.00 p.p. 60p. Others available.

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

VARICAP UHF-VHF ELC 2000S £9.80. BUSH TYPE £8.60 p.p. 85p.
VARICAP VHF MULLARD ELC 1042 £7.95 p.p. 80p.

UHF/625 Tuners, many different types in stock. UHF tuners transisted.
incl. s/m drive, Mullard 4 position push button £4.80 p.p. £1.50.
TRANSISTORISED 623 IF for T.V., sound, tested. 57;382 p.p. £1.00.
MULLARD EP9000 Audio Unit incl. LP1162 Module £4.38 p.p. 85p.
LINE OUTPUT TRANSFORMERS. New guar. p.p. £1.25.

BUSH 145 to 186SS series .............£9.20  COLOUR LOPTS p.p. £1.40 Bobbias 80p
BUSH, MURPHY A816 scrics....... £9.80 R.B.M. A823... ...£5.60
DECCA 20/24, 1700, 2000. 2401.£8.80 R.BM.Z179...
FERG., HMV, MARCONI, ULTRA R.BM.Z718...
85010 1580............. ....£6.80 R.B.M. T20. T22 Bobbin ....
THORN 1690, 1691 . .£10.50  DECCA Bradford
GEC 2000 to 2038 series... £7.80 (state Model No.)
GEC series | & 2....... £9.20 X
INDESIT 20/24EGB £8.80
ITT/KB VC1 200, 300...
MURPHY 191010 2417
PHILIPS 19TG 170, 210. 300...

£8.80

ITTCVC 5109..

PYE, INVICTA, EKCO, FERR. ITT CVC 30 Series.

368. 169, 569. 769 serics............£8.80  PYE 691-697.. £14.80
PYE 713-715.. £7.88
SPECIAL OFFER PYE 73110 741 .. £7.85
GEC 2114J/FINELINE PHILIPS G8. G9 10.15
PYE 40. 67.... PHILIPS 570..... £1.85
THORN 1590 THORN 3000/35 £7.85

KB VC ELEVEN (003). THORN 8000/8500/8800.. X

THORN 9000 to 9600....
OTHERS AVAILABLE, PRICES ON REQUEST. ALSO F.OPTS.
TRANSDUCTORS Suitable for G8, A823, Bradford etc. £1.72 r . 60p.
THORN 1400 S Stick EHT Tray £1.72 p.p. 65p. Full range 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 Sta, (Jubiles) Buses 28. 159, C11 pass doer
W. Hampstead British Reil Stns. (Richmond, Broad St) (St. Pancras. Bedford)
W. Hampstead (Brit. Rail) sccess from all over Greater Londen.
Mail Order: 64 GOLDERS MANOR DRIVE, LONDON NW.11.
ALL PRICES INCLUDE VAT AT 15%
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EXCLUSIVE OFFER -

ON/OFF SWITCHES

THORN 1600, 1615, 3000, 3500, 8000,
8500, 9000, 9500, 9600, 9800.

RRI A823

DECCA 30

.50
each

MULTISECTION CAPACITORS

RRI 300+300/350v

THORN 1500, 150+150H00/350v

THORN 8000, 2500+2500/63v
700/250v
400/350v

THORN 8800 1000/250v

THORN 9000 400/400v

THORN 95/9500 220/400v

THORN 1600/1615 200+200/300v

RRi T20 220/400v

ITT CVC 40/45 220/400v

DROPPERS

TCE 1600
1615
8000

9800

RRI RANGER 2 and 3

RRI A823

RRI 2179

TCE 9000 9200 ©300
9500 9600 9900
9800

MAINS TRANSFORMERS

THORN 3000 — 3500

EHT MULTIPLIERS

THORN 9000 {ITT)
THORN 9500 {VAROQ)
THORN 800C

TV 13 RECTIFIER STICKS

mmmmm

mmmmm

i
fi

TUNERS — NEW

TUNERS — NEW
MULLARD ELC 2000
FAGUR SCF 29
MULLARD U322
MULLARD ELC 1043/05

* ok

NEW COMPLETE PANELS
9000 SERIES

IF/VIDEO/CHROMA
TIMEBASE

LINE & POWER
CYCLOPS

RASTER CORRECTION
SOUND OUTPUT

9500/9600 SERIES

LINE AND FIELD OUTPUT

SWITCH MODE POWER SUPPLY

RASTER CORRECTION

IF/VIDEO/CHROMA

TOUCH TUNER

TUNERPANEL/REMOTE
CONTROL UHF/VHF

TUNER PANEL/REMOTE

CONTROL UHF

6 CHANNEL TOUCH PADS

12 CHANNEL TOUCH PADS

NEON DISFLAY

LED DISPLAY 6 CHANNELS

LED DISPLAY 12 CHANNEL

SPECIAL OFFER
T.V.STANDS
22" & 26"
METAL ENDS
WOODEN ‘X’ BAR
£4.95

CALLERS BY APPOINTMENT

MAIL ORDER

“onLy”
AV

PLEASE SEND CHEQUE WITH ORDER

ALLOWING 50p POST & PACKING

ORDERS OVER £20 FREEP & P

PLUS VAT @ 15%

MINIMUM ORDER VALUE £3.00 nett
Please allow 21 days for delivery.

ALL ENQUIRIES:

X & &
St

lll

"m"

1]
‘m..
i

i il
"l“
I

BARGAIN PRICE PANELS

TUNERS -- NEW — EX PANEL

THORN ELC 1043/05
THORN ELC 1043/06
MULLARD ELC 1042
MULLARD U314
MULLARD U322

FOCUS CONTROLS

FOCUS STICKS RRI A823
DECCA 30 SMALL
DECCA 30 LARGE
DECCA 80 SMALL
DECCA 80 LARGE

ITT CVC 20, 30, 40, 45
THORN 3500

THORN 8000

THORN 9000

THORN 9500/9600

TRANSDUCTORS

3000, 3500, 8000, 8500
G8

SUNDRIES

DELAY LINES TAU 80
DELAY LINES SDL 145
LINE LINEARITY CONT. AT 4042/02
PYE 713/715 4 PUSH BUTTON
PYE 6 PUSH BUTTON
100K TUNING POTS, THORN, GEC
100K TUNING POTS, PHILIPS G8
VDR
1 MFD MAINS FILTER 250v
VA 8650
4.443 CRYSTALS
I CSOCKETS 14 PIN D/Q, D/D

16 PIN D/Q, D/D

18 PIN

24 PIN

SLIDER POTS

FROM 220 OHM LOG/LIN to 470K OHM

SPECIAL DISCOUNTS AVAILABLE ON
QUANTITY ORDERS
SEND WRITTEN APPLICATION.

STEVE GRAHAM AUDIO LTD. 20, VICTORIA ROAD, NEW BARNET, HERTS, EN4 9PF
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P v TU B E s Telephone: Accrington (0254) 36521
- - WHOLESALE SUPPLIERS
38A WATER STREET, ACCRINGTON, LANCS BB5 6PX. OF TELEVISION COMPONENTS
TRADE COUNTER OPEN MON-FRI 9 a.m.-4.30 p.m. SAT MORN. 9.30 a.m.-12 noon.
INTEGRATED CIRCUITS SN7E110N " TA7173P 145 TBA12088 130 T8A7204 195 TDA2540 218 TDA2581 22§
Thsss 4 SN7B115N 227 TATI76P 15 T8A1200 100 1847200 212 TDA1170 198 1042530 326
HA151 e ML320 a2 SNIBI3IN 130 TAT193P 587 84395 220 TBA750 208 10A1190 280 T0A2591 218
LM1303N 28 ML322 328 SN76226(DN  1.56 TA7603P 439 TBA336 80 84800 [ TDA1200 295 TDA2593 250
MC1307 1.00 ML326 218 SN76227N 118 TAA3504 80 TBAG4ON/TBA1441 T6AB10AS 1.35 041270 13 1042600 325
- MC1327 1.00 ML328 218 SN76532N 150 TAA300 5 275 184820 170 T0A1327 1.00 TDA2611A 195
MC1330P % MRF475 250 SN76533N 138 TAA310 28 TBA440P 250 T8A830 EEN TDA13528 180 0A2640 2325
MC1349 120 MRF477 10.00 SN76033N 153 TAA320 59 T8A480 120 TBA920 180 081412 120 T0A2680 218
MC1350 [ SAS560S 180 SNTB544N 1.35 TAABS0 2 T8A4800 120 1BAS200 120 T0A2002 250 TDA2680 1.00
MC1351 100 $48570S 180 SN76650N [ TAA570 180 TBAS00P 1.58 T8A950(2X) 240 T0A2140 5.95 TDA3560 285
MC1352 1.00 $SAS580 2890 SN76660N 80 TAAG30 2.50 184510 300 8A970 408 TDA2130 a0 T0A3950 238
MC1358P 150 $A5590 290 SNI6666N 70 TAABI0S 250 TBA5200 120 TBASS0 148 T0A2020 488 T0A3360 295
MC1495L 100 519018 445 SW153 an TAAB2Y AX) 200 TBA5300 128 TBAT441 285 TDA2030 200 T0A9400 295
MC140118CP It SL9178 .25 TA7050P ”» TAAB40/S1 1.98 TBA530 120 TCA160 120 T0A2521 an UPC5BEH 295
MC14043UB @ | - susne 180 TA7051P 85 TAAT00B 170 T8A540 149 TCA760 230 T0A2522 240 UPC575C2 140
ML231BETTREO16 2.20 $L13270 120 TA7074P 100 TAATO0 170 TBAB50 150 TCA2708D 125 1042523 220 UPC1025H 295
ML232/ETT6016 176544 200 TA7108P 14 TAABB1B 120 TBASS00 - 1.58 TCAB00 198 T0A2530 195 UPCTO25H! 450
£A3065 220 SN7BO03N 115 TA7120 24 TBAI20A 70 TBA5600 159 T6A940 180 T0A2532 245 UPC1182H 295
ML236 5.35 SN76013N 150 TAT141P [73 1841208 70 TBAS70 100 T0A440 220 T0A2524 225 UPC1350C 415
ML237 1.5 SN76D13N0  1.50 TAT183P 587 TBA120SA 10 BAGID 150 041002 195 1042540 I SOCKETS I
ML238 420 SN76023N 145 TATITIP 100 TBAT20AS 70 84873 1.10 T0A1003A 550 T0A2541 265 | gpn 24 16pm 2
ML239 250 SN76023ND 95 TAT172P 180 TBA1208 1.30 64700 212 T0A10044 295 T0A2560 180 | 14pn 18 14 pin Di/Qui28
ocn 7| M348 83
SEMICONOUCTORS WE NOW HAVE THESE SPECIAL CB INTEGRATED CIRCUITS |q;7s 20| 206107 75 NEW VALVES
re— 09
aC107 5] BCI07 20 | TA72050P in R20088 1.80| 2N6!
ac126 22| ecioza 20| 25c1s08 141 Msns807 7.87) PLLO24G 9.8 LC7120 587 R0108  1s0f 234715 188 f O M43 | emon e posio 288
ati2) 22| 8ot 20| 25€a95 1.10] AN7150 97| MC1351P 1.00] TA7200P 177} prease |25 van| ZSCSS 1101 FOOE L] GYshn 148 | PRLOD 1.3
ac128 20| ecios 20 N30 593|1A7222 407] an2140 3| 1ar3op 193 enqure fof 2322 Sa| 28C86 AW BERT 0 f6z3e 166 | PLE 118
ACI28K 32 BCl08A 20 | AN240 amlraraioe 228 Laao3p 321 UPC1156H 428l omes | R2323 g7 256434 160 K66 7.00 | PLB) o
AC141K 34| 8ciose 20 R2451  1.50| 25C1096 172 | ECCB2 8| rss 200 | P82 "
BD183 76 BFI54 12 BR103 59| R2540 25C1172v 220 | ECCB3 60 | pcgs PLE3 143
aci42k 30| BciosC 20| Bci7s 26 BC328 BF213 17 R2540 260 1
w176 25| soos. 20 scis: b R :g;g; :: :22% ;; giare 24| BRC4443  80) praigang “gpf 25C1173Y 168 Ecca; 80 | pcas 0 | piss "
aci7ek 32| eclose 20 | Bc1s2te  10] BC3s8 ') gr3i0 30 |BRX8  &ipcaissas o 2501306 273 ECCE | peor s Pos 100
80203 s0] srie7 2 BRY39 30| rp2 25€1307 300 | ECCB8 136 | prgy 114 | PL504 150
aCig86 41| 8Clooc 20 | BC183tB 10| BC46I ET) BF311 0 3 M . J
80204 o] Br173 2 BRY56 57 1ip30, 2501448 187 | ECF8D 80 | peooo 80 | pLsos  1.60
AC187 28| sc114 12 | BC184/UB/C 10| BC547 10 BF336 38 A 4 g
A et o btaas  vo|P0222 S| BT 36| |06 180)rpgop 4] 2501620 88) SRS B pcces 70 f PLOGSS 4
80223 58| BF178 ] 87108 124]y 2861678 267 | ECFBE  1.50 | prg PLB02 .00
AC188 25| BC11? 20 8C208 13| BC548 8| gn225 al e 8F338 U 1P31C 4 5 85
179 28 87109/500R120 1, 2501903 290 | ECHB1 .08 | prcgg 2 | pras o
acieek  37]|Bciig 24 BC209 10| 8e550 g2 48] 801 BF355 Y] P36 42 8
80 k] 87118 21 2501953 144 | ECHB4 113 Y pees PY88 L]}
AD143 82 BC14D 32 | BC212 9| BC5S7 8| pp233 5] 8F1 BF362 n TIP338 75 PLCBY %
81 3 BT119 38 2502028 1.82 | ECL8O " PYSO0A 140
AD149 78| BC141 28 | BC212L 8| BCSS58 9 BF363 k) TIp41C 4 PCC1BY 102
BD234 37| BF182 k] BT120 s 2802029 280 | ECL82 77 PYB0O/1 "
AD161 42| sra2 21| BC213 9| BCX34 21] gpz3s 33| eris3 20 831 30| grysi/e00m 120] T4 47 PCCBO5 140
TIp47 70| 2502078 290 | EcLEe 4 | oirao 75 | ucrso 6
ADI61/2 115|8C143 24| BC2138 10| BCY72 3} anozs  aa| Briss To| £745? 5|,
T151/800R 1.20] 152 25C2031 1.34 | EF80 (L] UCHB1 143
AD162 421 BC147 8| BC213L 9| 80115 32 BF458 26 TIP2955 80 PCF8s 11
80237 33| BFIgS ) BUI0 200 1p3055 2562166 273 | EF85 88 UeLs?
aF106 48| BC148 8 | 6C214 9|B01164 86| gnois 3si er1oa BF453 38 3055 83 PCF200  1.35 “
1" 8U105 125|159 2110tz 191 EFBE 119 uoLs3
aFt1e o9 |ecras 1o |eczia  10|eot2ep 80 poilo sl arigs 11 | ereas alpe B 1) o o] Vey | oreoo 138 | ve “
AFU18 82| 8157 11 {BC2378  2{BDIn Y BFR33 21 Tvi06/02 1.65] 01121 181 43 | peraor 193 | ULB4 102
80434 55| BF196 1 Buize 130, swiso 30| EF183 68 26
AF121 §8 | BC158 10 | BC238A/B/C @ BD132 35| BFR90 174 N6BIE 21 PCF802 8 | U 1.3
437 o8| BF197 1 BUI128  1.49]7N2904 swisza 274 | EF184 [ 1
AF124 34| 8158 10 | BC251A 12| BD133 40| gazg o4 8198 18| 67142 2800004 2N290: 51 £H30 102 PCFB05  1.80 | U191 96
aF2s  36[ecie0 25 [eces2a  v2{e;ss 28| pne ol grgs  gg | BT 2 1801 2n2005 20 BUIDS/OZ 158 192 | porsos 130 | 623 0%
AF126 4| sc16) aalecsze 12| B0138 27| pocos 21 8200 wlewio s BU205  1.34|7N3p54 g0 [ THERMISTORS | EL34 83 | pcrgos 163 | VY85 0
aFi27 32|sct0s 16 |Bcoeta  vefeony s Bpes BRI BIME (Lheeas 3 BU20B  180|on3p55 0| vatlos 75| ELB1 205 ) prypop 145 | PLBOZT 275
AF139 a2|scin o[eczee  1sfe0i38 23] g0 gl gera 15| 8788 27 :ﬂ;ggA 160253702 11 vAg650 66 Etgs :; PCLB2 78 | 4ox06 450
A28 1s4|ecizia 1o [Bc262a 15| BD138 28| ony gl easeic  2a | BFXGS 20 . 185 vaiozy  3sf EL90 - A2 ]pcies 200} 208 300
AF239  45|ecine  10|ece28  16[Bota0 it o HE BU208/02  2.10{2N3703 10| GEC Oual 50 | poige 9 | 170WaA 180
ar279 97| ecinz o|scso0  33|Boras 120 BF256 28| pooo 55 [BUS28A  142|oN3705 10 posisor 150 EYBS7 88 | prigsgps gn | 3428 225
80696A 148 | BF257 1 BUAD?  126|2N3708 10 GEC Dua Y5008 1.80 | pgy
AL102 200 BCI728 10 | BC301 28 { BD159 85| enss 150 Bross 25| BFYS0 20 { bisoo 195 ual PCLBG L]
AUTD6 260 | BCI72C 10 | BC303 28| 80160 130 geyie ‘38| er259 24| BFYS! 22|, o 2N3708 17 2040 150 CERAMIC
a0? 200} BC173C 12 | BC3D? 10| 80166 62 | ervs2 20 2N2904 30 [T CRYSTALS FILYERS | Al vaives ora mew — boxed — guarantsed.
BFIN7 38| BF262 “" MJE340 40 |2Ns298 a8
AUTt0 200 | Bci7ew 10 |BC30saB  17[BDI79 62 BFYS0 75 43Mhz 130 | 6Mn i
Mms  Te e M lecr . difeoisz  72iSF1Z 28[ B3 E0f gy g [MUESZO  AR{oNS296  AS|ggmn  130]ssMm T4 Rz AN I
: ! BF127  26'8R271 24 gRiol 30 MJ30OD 236 ansags e r :
DIODES RECTIFIER TRAYS TRANSFORMERS LOP.T. NEW MONO TUBES
A9 9 | BY210/800 33 | IN4448 10 THORN 950 Mk 11 426 RBM A774 Mono 11.74 MULLARD A31/510 110° 12" 1700
BAI02 17 | 2z 90 | wsam 12 | THORN 1400 3 Suck 425 RBM 2179 16.00 MULLARD A34/510 110° 147 16,60
BATIE 13 | ev227 28 | w5402 14 THORN 1500 3 Stick 456 RBM 2718 22" 19.50 VEGA A50/120WR 20" 1350
e 17 | av2ss 22 | w5403 12 | THORN 1500 5 Suck 495 RBM T20A 1395 VEGA AB1/1 20WR 24" 16.00
THORN 1600 % PHILIPS 210/300 Mono . 10.00 VEGA 12” 90° (Japanese Types) 15.00
BAT48 17 | Br2ss 22 | IN5404 12
THORN 3000/3500 138 PHILIPS 68 .76
BAISY 6 | BYX10 20 | IN5405 13 ) puggy gogo 425 PHILIPS 69 175
BA155 14 | BYX3E/10 30 | IN5406 18 | THORN 8500/8800 510 PHILIPS G11 13.50
BA156 15 | BYX3B/600 36 | IN5407 18 THORN 9000 793 PYE 691/3 11.16
BA317 28 | BYX55/600 30 | IN5408 18 | DECCA 1730/1830 408 PYE 837 (Prnted) 14.50
BAX13 4 | BYx71/800 80 | iTTas 4 | DECCA 1910/2213 Bradford 592 PYETIZ 1000
BAX16 s | 0847 9 | ma002 11| DEccA30 828 PYET31 10.00
BB1058 30 | 0ASD 6 | Y989 (30V Thor DECCA 80 540 PYE72590° & 10.50
BB105G 30 | 0A91 ] 3500 a9 | OECCA 100 814 PYE 169 10.00 REBUILT COLOUR TUBES
BY126 12 | oass s UNIVERSAL 1TT. 600 DECCA 80 058 PP EIGF ]
8127 1 | oaz02 1 GEC 2100 140 QECCA 100 658 o 30
133 15 | woie 0 GEC 2200 (20AX) 8.50 DECCA 1700 200 T =
BY164 45 | n4001 4 g:ﬁi??g/f,m_f - :10: DECCAIZS0 Glass for Glass exchange
BY176 o6 | INa002 4 e 7 ’ Otcca2as0 2 year warranty
GEC 2110 Post Jan ‘77 7.00 GEC 2110
BY179 63 | IN4003 4 PHILIPS G8 Short Focus Lead 835 GEC 2040 ]
6182 87 | IN4004 6 PHILIPS G8 Long Focus 550 835 GEC 2200 !
BY184 56 | wao0s 5 PHILIPS G9 (X5 TTCVG 19 !
BY198 2¢ | maoos 5 PYE 691/3 583 ITT CVE 25/30/32 800
BY208 14 | va007 [ PYE 713 4 Laad 7.00 /T CVC 20 115
bk 2 WO ® RV 4873 (g ) AY 45 | THomw 000 soaw s MULLARD COLOUREX TUBES
RAM 4823 845 THORN 8000 1.33 OR THORN NEW LIFE TUBES
KORTING {similar to Stemens TVK1) (11} THORN 8500 11.33 "
ZENER DIDDES 1T KB CVC5/3 595 THORN 3000 1085 . ﬁ:;ﬁ;g;"‘” SAK pbe
B2X61/BIXESCIIIW)  BZYOR-ASOMW) T KB CVC20/25/30 (Mullard Type) 595 THORN 3000/3500 Mains Trans 00 | 200
RRI T20 .0 THORN 1591 [T I B Wi 4200
6V2-7V5-8V2.91 2V7-3V-3V3-3V6 : THORN 1891 088 i oy
10V-1IV-12V-13V-15V 3V9.43-aV7.5V1 THORN 9800 1800 20¢ 268/120K $3.00
16V-18V-20V-22V- 28V 5V6-6V2-6V8- V5 26" A67/120X 5300
27V-30V-33V-36V BV2-9V1-10V-11V -
39V-47V-56V-68V 12-13V-15V-18V A STICKS 1. Garn Modul 8.00
. RECTIFIER STICK bUILILT) .
75¢ V2V . (Cm},\ p:.n.':;)L “ALL TUBES COLLECTION FROM TRADE
v L DA PAl COUNTER ONLY”
Pce 20p aach ik w8 " {Pye. Ecko. livicta, Dynatron} 2000
20 9% CONVERGENCE PANEL TUBES ARE NOT AVAILABLE
™3 78 Philips G8 20.00 VIA MAIL ORDER
ACCESS ACCEPTED
.
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P.V. TUBES

Telephone: Accrington (0254) 36521

DECCA 30 {400/400/350V}

DECCA 80 (400/350v}

DECCA 100 (800/250V)

OECCA 1700 {200/200/400/350V}
PHILIPS G8 {500/300V)

PHILIPS G3 (600/300V)

PHILIPS G11 (470/250V)

PYE 691/7 {200/300/350V)

PYE 731 {800/300V)

RBM A823 (2500/2500/30V)

RBM AB23 (600/300V)

RBM 21486 (300/300/350v)

RR1 T20A (200/400V)

ITT CVC5/9 (200/200/75/25)

ITT CVC 20 (220/400V)

GEC 2110 (600/250)

GEC 2040 (1000/2000/35V)

GEC 2040 (300/300/150/100/50)
THORN 3500 (400/40V)

THORN 950 (100/300/100/16/275V}
THORN 1400 {150/100/100/100/150/320V)
THORN 1500 (150/150/100/300V)
THORN 1500 {12/300V)

THORN 3500 (175/100/100/400/350V)
THORN 3500 (1000/63V}

REPLACEMENT ELECTROLYTI

THORN 3500 (1000/70v}
THORN 8000/8500 {2500/2500/63v}
THORN 8000/8500 (700/250v}

THORN 8000/8500 (400/350v)
THORN 9000 {400/400V)

[43

288
315
316
4
221
2
250
23
2
128
230
318
200
247
200
194
119
4.10
0
103
279
201
n
248
86
"
1.54
2
258
306

MIXED DIELECTRIC CAPACITORS

DATA BOGKS (No VAT) SUNDRIES
Transistor Equivalent ANTIFERENCE Super Set Top .00
TVT 80 A-Z only 376 ANTIFERENCE Car antenna 780
TVT 80 2N/2S series only 4.00 Triangular Splitter 120
TVT 80/80 A-Z and 2N/2S together 750 Surface Mounting Splitrer (k] ]
LIN IC Baoks LIN 1 596 Oélay Lines DL60 220
LN 2 (111 Detay Lines OL700 220
68 Knabs small/large 50
ELECTRONIC TUNERS AND ASSEMBLIES Surtace Maunting el Outts u
Cable Ciips per 100 118
Mullard ELC1043/05 1400 Transductor 90° 208
Mullard ELC1043/06 ;:ﬂo ENT Final Anode Cap 63
4 P/B DECCA/GEC/ITT d Delay Line CTAV 82/DL50/50L141 220
WIREWOUND RESISTORS 6 P/B DECCA/GEC/TT 100 el CaER3 00 268 por mtr.
4 P/B PYE 2.0 Coax Plugs packol 10 1.80
AW/SW EEEERREDRALES price sach 6 P/B PYE 1000 Facus control GEC/THDAN 1.9
18 1K5 20 PHILIPS G8 Tuner 1060 PVC Tape k1
RIS 20 PHILIPS G8 Ass. {Square/Early) 1350 FM Plugs 2
4K7-6K8 20 PHILIPS G8 Ass. {Sloping/Late} 1390 PL259 Plugs a0
10K 25 PHILIPS G Tuner 1050 DECCA 30 Serres width contrat 50
PHILIPS G11 Tuner 9.00 OECCA 3.9R Modulohm 80
w ITT/PYE/GEC 7 Button P/B 1395 DECCA Height Control ZM2 28
1R-4K7 21 GEC 2110 6 way P/B 1.76 THORN 1500 Frame Hold 390K 32
5KB-12K 21 U321 UHF Tuner 150 THORN 1500 Line Hold 470K 2
15K-22K 2t THORN B80D SELECTOR (HMV Model 2725/6 way round button} THORN 1500 Contrast 1K5 n
1w Line Connectors 35
1R-6K8 24 THORN 9000 SELECTOR 1140 63V CRT boost trans 435

10K 15K 24 us22 120 ANTIFERENCE XG8 High Gain Asnal
22K 24 HITACHI 4 way Chan. Selector .00 {State Channel} 17.00
RRY T20A 6 way Chan Selector .75 Reducers for PL259 18
LW 1R-10K0 28 13A Plug Tops boxof 12 4.80
Tee 28 SUNDRY TUNER ACCESSORIES T Fitter 50db rejection 27MHZ 210
Ouick Set Adhesive n
RANK Tuner Push Buttan 13" x §” dia. 36 Attenuatars 6db, 12db, 18db ach 1.00
RANK Tuner Push Button 2" long § dia 35 Moulded Plastic Hex. mm Trim Tools 10
RESISTORS GEC Tuner Neans 2110 chassis. 14 Tum Tools Moutded Double Ended 4mm/6mm 20
——— Onive Cams sach 10p Thorn 1591 Loudspeskers 4§ x 2§ 345
A range of the following at Preferred Vah:s Thorn 1591 Loudspeakers 5§ x 2§ 385
Price por 10 pack Focus Rod 125
025w 20 SWITCHES o 200
05w 3R3 10 8M2 209 4A Double Pole On/0ff Switch General Cassette Orive Balts 46mm per pack of 5 1.85
w 10R to 10M kL Purpose Push/push §8mm 188
w 10R 10 10M §2p Philips G8 Push On/0ff Switch 66mm m
4A Double Pole Rotary On/off 77mm 100
A1 Beam Switch (THORN 3500} BImm 1.90
SKELETON PRESET POTENTIOMETER A1 Controls 5m (THORN 3500) Key nector at 5.50

HORIZONTAL and VERTICAL

MINIATURE

price sach 14

100R-220R-470R- 1K0-2K2 4K7-10K-22K-47K-100K

GEC 2110 A1 Controt IM5 {Red, Blue. Green)
GEC 2040 On/0ff Switch

On/0ff Switch 611/612

0n/0f Switch GEC 2040/TCE TX3-10

NB. We have a full range of aerials and accessones
avaiable from the trade counter.

Voits OC 220K-470K- 1M0 SOLDERING EQUIPMENT
Zggz gg;zM';F(Phllmsi :: STANDARD price each 14 T"E"MA_" c_ ur OU_T WELLER Iron 15W a3
800V U.T mFd n 100R-220R-470R-1K0-2K2-4K7-10K-22K-47K THORN 3000 2A Metal 180 WELLER Iron 25W a
1000v 001 mFd 20 | 100K-220K-470K-1M0-2M2-4M7 THORN 8500 2 5 Plastic 180 WELLER 3/16” Single Flat Tips 51
0047 mFd 29 GEC 2040 Metal 250 MIN Soldering Iron 6.00
B0 o] 2 WELLER Hest Gun Kit 1430
022 mfd . ‘MIDGET’ CONTROLS PYE LABGEAR il G o
LLER Cordless Iron 24
D47 mka s Tnsulated spindie length 44mm. CMB040/WB UHF Masthead {ch21-68) 1898 ANTEX Soldering Iron 25W 498
1250 0. uéd 45 CM7025 UHF High Gain M H A 24V e
1500V 00022 mFd 19 | Less switch 1% {specity group A, B or CO) 16.68 :“::"':"“““' Sucker '-;‘z’
K0.0047 mFd 20 | ogortn ) 11.38 R
CM7061 Power Unit (12V) 5006 Reel Sold X
gg;g ::: :: 5K 10K 25K-50K-100K-250K-500K-1M CM70BSAWB VMEUHE M H Amp (12V] 1344 n?v Yw:-sm:"u 1 ‘ng
WITH D.PS.T. SWITCH CM7073 VHFUHE Dist Amp (8-+ 1) 3885 2506 Solder 150
Log: 5K-10K-25K-50K- 100K 81p CM7053 ‘Behind the set’ UHF Amp {mains} 127
250K, 500K, 1™, 2M CM7043 ‘Behind the set’ 2nd Set Amp. (UHF-2 outputs}  10.58
CMB006 UHF 6 way Passive Spiitter ‘;-:: SERVICE AIDS
CAPACITORS CM7042 TV Games Combiner .
T —— SLIDER POTENTIOMETERS CM3003 Flush Mount Single Dutlet Isalated 1.4 SERVISOL Freeze-It 82 phus VAT
AXIAUTYPE CM3008 Flush TV/FM Orglex Dutlet Isalated 316 SUPER SERVISOL "o
. Lin or Log CM7069 T Star Amplified Set Top Aenal (ch21-68} UHF  18.38 SERVISOL Foam Cleanser 2 .
Vot MF prce | Vot MF ice 470R St [ 4K7 st CME038 VHF/UHF 625 TV Patt Generator 102.38 SERVISOL Plastic Seal %
0 22 ! 83 0 9 1K 55 |10k 6p CM6052 UHFVHF Pal Colour Bar Generator 226.76 SERVISOL Silicane Grease L
47 1 22 o K2 68p | 47K (1 7056 TELETEXT ADAPTOR {Converts any set to remote] 218.30 SERVISOL Tubes Silicone Grease 158 .
100 H Ly i AMPLIFIED CARAVAN AERIAL (Al Channels) 1943 SERVISOL Asra Kiene L
220 n 100 19 SERVISOL Aero Duster [ | B
470 18 220 k1] FUSES SERVISOL Excel Polish "o,
o . a0 3| MULTITURN POTENTIOMETERS FUSES R L c
1000 B3 | ook pook Fire Extinguisher 640G 280 .
25 10 7 2200 85 | gecrTee 569 11" GUICK BLOW o 10 Heat Sink Compaund 256 105 .
22 7 100 10 12 PHILIPS GB 56p ;23’“' 500ma-750ma-1A 3 Silicane Rubber Tube 1106 29
47 ] ma-500ma-750ma- Solda Mop standard reel n .
100 10 z " e 5% | Vsaza25n3n 58 4 i
g;g » 100 ] 1{" ANTISURGE ELECTROLUBE PROOUCTS
2 , 500ma 600ma. 630ma, 75 50ma, 14, 1.254
w0 3 “0 %1 THICK FILM RESISTOR NETWORKS | 23m3500m: 800ma.630ma 750ma 850ma 100 Elcto Mech ubocan 130
2200 A8 | 3001230 yyany 60046 pin connection) 108 | 254345 20 Bt claning soban 150
R100 80| 450 1 23 | PYE 731 (6 pim connection) 220 | g, ANTISURGE . o
40 22 ] 1% 28 | THORN 9000 (Cicurt Ret R704/7) 199 | Goma 343 H‘::""'f.:"s"':,'mmm" q 107
50 500 £ ;g :: 100ma 230 Silicane compound 1.81
63 1 ? 3 82 160ma, 200ma 208 Special contact flud (Snorkel) 207
22 ? CONVERGENCE PRE-SET POTS 315ma, 500ma, 630ma, B0Oma, 1A, 125A 1 6A 24 118 Permagard 143
47 ? 500V 1 3 254.3 154 159 Elec mech lubricant pen [ ]
3 Watt complete with knob each
5R0-6RB-10R-158-20R 20mm QUICK BLOW
50R-100R-200R-5008 35 100ma, 250ma. 500ma. 630ma. 800ma, 81
s C CAPACITO 1A, 1.25A. 1 6A. 2A, 2 5A, 3 154, 54 L}
QISC CERAMIC CAPACITORS P HOW TO OROER
High Valtage ENCE POTS 24, 3A. 54, 104, 13A 91 - !
eemge e w0 | ., METRIC CONVERGENCE P
39 oF 30 200pF B 2R s0R % MAINS DROPPERS
140pF k] 220pF 30
250pF DECCA 20 220 AT 1 b
150pF 30 0p kL) DEECAaRs 50 ADD 15% VAT to ALL prices
DECCA 27R/47R 5 Al der Post/Packing — UK ONLY
EAGLE PROOUCTS A 78 orders ADO 85p per order Post/Packing
_—TEST EQUIPMENT Please send large SAE tor full EAGLE Catalogue RBM AB23 [} Orders which contam aerosols or degaussing coil PLEASE ADD
ABM 161 2 30p extra per can/coil (these are very heavy!}
SES00 Headphones 376 GEC 2000/2018 70 .
SES540 Headphanes with Volume Control 5.50 . GEC27840 “ FIRST CLASS Mail is used whenever possible
Porteble Dsciloscape 150.00 SE600 Lightweight Headphanes 186 PYE 713/15 3RS/15/45R 1.70 .
Multimetars PYE 725/31 3R0/S6R/2TR 11y | ALLenquiries SAE plesse
Probes x 10 £1080 KEW N 2,000 opv 526 PYE 725 56R/27R 104 VAT Invorce on request
5.00 EM5 6.000 opv 885 PHILIPS 210/5050 30R/125R/2k85 1.78
T¢200 Frequency Metrs ik EM10 10.000 opv 11.60 PHILIPS 210/5051 -/118R/148R b Goods are despatched on the day we recewve your order If for
EM50 50.000 opv 1956 PHILIPS GB/5081 478 Section 50 any reason beyond our cantral we are out of stock. we wil try
BN ET 2 T 17200 EP_A!:C{ZI Carrying Case for above PHILIPS G8/5083 2R2/68R 85 to inform you as quickly as possible We try our best tp give a
Digital Meter TS1000 THORN 1400 11§ speady, |
N - ly. tair, and efficient service
Oegausing Coil (stick type} 16.50 MM20 20000 0PV THORN 1500 132
MMS0 50.000 0 PV THORN 1600 180 As our regular customers know, orders telephoned i before
KHP 30N Measuring Probe {30KV) EHT 29.96 MM 100 100,000 0 P.V 3050 THORN 3500 P 4 0pm. will be despatched the same day. Give us a ring — we'll
Case for MM100 1596 |  THORN 8000 ”» Qive you service
T1208 2 Station Intercom. 895 THORN 8500 "
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PYE 205
Complete

DECCA
BRADFORD'’S
Complete 6 for £75

- UNBEATABLE
TERMS FOR BULK
PURCHASES

FRESH STOCKS
ARRIVING WEEKLY

Above prices plus VAT

West Yorkshire

6 for £50

PHILIPS 1700
RECONDITIONED
VCR's
10 off — £125 each
Singles — £140

s
NeCemn

(Formerly Tritel Northern) 1043 Leeds Road, Thornbury Roundabout, Bradford,
Tel: {0274) 665670

Singles £14

THORN 3500's
Complete
6 for £100
Singles £20

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.

D”“ T g
| a0 ‘ooo )‘ m 3
e e B o
1980 GOLD MEDAL winner of the B.R.N.O. 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, ar 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 V.AT.
Carry Case £7.70 + £1.16 VAT
e URREIIAT
MADE . g Y WY GUARANTEED
x 1/% 10 Switched Probe .£9.50 + £1.42 V.AT.
Rechargeable Batteries £7.50 + £1.30V.AT.
AC Adaptor £4.95 + £0.74 V.AT.
(Overseas purchasers please state voltage.)

Centre VisiON &35
Philips GB ..vovvvviviiiiiiiiiiiiiainians 28 PLUS
Dieccal '8 \VeNCAP) kit fualishvet: s bsia b 25 BARGAINS
GIEC 2O A e L spat-ows semru s 15 GALORE
M 202022 S v T A (oo T Ty
Thorn 12” Mono Portables ..............

GrUNdig26'. v, nsrsnssmmsrns srotssap iz s (ne

Special Thorn TX9 IF Modules

UNIT 2, RIVLINS SITE,
PENARTH RD., CARDIFF.

PENARTH ROAD

HADFIELD
ROAD

WE ARE HERE——————

Also available:
Digital Muitimeters
Oscilloscopes
Signal Generators

LEADER HIGH VOLTAGE
METER EHT PROBE

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

BUILT Digital Frequency Meters
IN Pattern Generators
e METER CRT Tester/Rejuvenator
eng T.V. Field Strength
£2.70 Meter

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

Delivery normaily withln 7 days.

B. K. ELECTRONICS, Dept. ‘T’,

37 Whitehouse Meadows, Eastwood,
B Leigh-on-Sea, Essex SS9 5TY. ﬁ
Tel: {0702) 527572.
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JOLOUR LY.
ices
F:"C:“ 2 ) 50+ VAT

GUARANTEED COMPLETE - GOOD CABINETS
SPARES AVAILABLE

PYE CT 205/CT 200 - BUSH A823 - TH 3500/8500 - PHIL G8
DECCA BRAD - ITT CVC5 - JAP -GRUNDIG

D &S ELECTRONICS

656 WIMBORNE RD, BOURNEMOUTH.
TEL: 0202 522592
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5121 SCREWDRIVER SET
6 precision screwdrivers i hinged plastic
case Sizes -08 14 2 24,

29and3 8mm £1.78

5731 NUT DRIVER SET
Sprecision nut drivers in mngeg plastic case
With turming rod

Sizes —3 354 45ang5mm ELzs

5141 TOOL SET

5 precision instruments in hinged plastic case
Crosspoint (Phillips® screwdrivers —

H0ano H 1 Hex key wrenches —

15 2and2 5mm £1.78

5751 WRENCH SET

9 precision wrenches in hinged plastic case
Sizes —4.45 5 55and6mm £1.78

BUY ALL FOUR SETS %121-5T751 and get |
HEX KEY SET FREE RS
HEX KEY SET ON RING P “*j,
Sizes 15.2.253

4.5.5 5and 6mm

Made ot hargened sleel

HX/1 £1.28

MINI VICE
This small cast iron quality made vice w 1l
clamp on to any bench or table havinga ax
thickness ot 1% " The 2% “ jaws open to max
of 1% Approx size 80 x 120 x 66mm o
Bi-Pak's Mimi Vice at
a Mint Price only

£550 e

ORDERNQ SX82

BI-PAK SOLDER -
DESOLDERKIT
Kitcomprises  DRDERNO SX80
1 High Quahty 40 watt Generat Pyrpose
Lightweight Soldering Iron 240v mains incl
3/16" (4 7mm) bit

1 Quaiity Desoldering pump High Suction with
aulomatic ejection Knuyrled anti-corrosive
casing and tetion no22le

1 5 metres of De-soldering braid on prashc
disperser

2 yds (1 83my Resin Cored Solder on Card

1 Heat Shunt tool tweezer Type
Total Retail Value over £12.00
OUR SPECIAL KIT PRICE £8.98

— Beat the Budget
— Down with Depression

Send your orders 10 Dept 75

BI-PAK PO BOX 6 WARE HERTS
SHDP AT 3 BALDOCK ST
WARE HERIT

R

wt

Bi-PAK PCB ETCHANT
AND DRILL KIT
Complete PCB Kit comprises
1 Expe Mini Drill 10.000RPM 12v DC incl 3
callets & 1 x 1mm Twist bit
1 Sheet PCB Transfers 210mm x 150mm
1 Etch Resist Pen
1 %1 pack FERRIC CHLORIDE crystais
3 sheets copper clad board
2 sheets Fibreglass copper clad board
Full instructions for making your own PCB
" boards
Retail Vatue over £ 18.00
QUR BI-PAK SPECIAL KIT PRICE £9.78
ORDERNO Sx81

TECASBOTY

The Electronic Components and Semiconductor Bargain of the Year A host of Electronic
components: including polentiometers — rotary and slider, presets — horizontal and vertical
Resistors of mixed values 2Zohms fo ZMZ2 — 1/810 2 Watt. A comprehensive range of
capacitors including electrolytic and polyester types plus disc ceramics etcetera.

Audio plugs and sockets of various lypes plus switches, fuses, heatsinks, wire, nuts;bolts.
gromets, cable clips and tyes. knobs and P.C. Board. Then add to that 100 Semiconductors
to include transistors. diodes. SCR's oplo’s, all of which are current everyday usable devices.
Inall a Fantastic Parcel No rubbish all identifiable and valued in cusrent catatogues at weil
over £25 00. Our Fight Against Inflation  Price —

JUST £6.50.

BRAND NEW LCD
DISPLAY MULTITESTER.
RE 188m
LCD 10 MEGOHM INPUT IMPEDANCE
3% digit * 16 ranges plus hFE test facility for
PNP and NPN transistors *Auto zero auto
polarity *Single-handed. pushbutton
operation *Qver range indication *t2 5mm
("2-mnchj large LCD readout *Dioue check
*Fust circuit protection *Test leads battery
and instructions included
Max indication 1399 or ~ 1999
Polanity indication  Negative only
Positive readings appear
without + sign
Inputimpedance 10 Megohms
Zero adjust Automatic
Sampling time 250 mithseconds
Temperatyre range — 5°C 10 50°C
Power Supply 1 x PP3 or equivatent 3V
battery
Consumption 20mwW

Size 155x88x31mm | ;
RANGES ﬁ :

DC Voltage 0-209mv

0-2-20-200-1000V Acc 0 8% -
AC Voltage 0-200- 1000V

Acc 1 2% DC Current 0-200uA
0-2-20-200mA.0-10 A Acc 1 2%
Resistance 0-2-20-200K ohms :

0-2 Megonms_Acc (% N 3 4
m-PA:%?;avsLo&cEslr/Poss PRICE @f)é@j
£38.00 each M

* TheThirdand

3 FourthHand...

-

LT TPV
.y

»

+ v 00 YOU always need

bul have never got “unhl now
This helpful umt with Rod mounted
horizontally on Heavy Base. Crocodile clips
attached torod ends Six ball & socket (oints
give inlinite variation and positions through
360° also available attached to Rod a 2% diam

g giving 2 5 x magnihication Helping
hand unit avarlable with or without magniher
Qur Price with magmitier as Hiustrated ORDER
NO T402 £8.80
Without magnilier ORDERNQ. T400 £4.78

o
-,

Use your credit card. Ring us on Ware 3182 NOW and
get your order even taster Goods normally sent 2nd
Class Mail

Remember you must add VAT a1 15% 10 your ordes
Total. Posuge add /5p per Totai orde:

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,
Electri¢al Installation Work,

Technical Communications,

Radio Amateur,

MPT General Radio Communications
Certificate.

Diploma Courses:-

Electronic Engineering,

Electrical Engineering,

Computer Engineering,

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

New Self-Build Radio Courses with Free Kits.

Colour TV Servicing

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

The ICS Guarantee
If you are studying for an examination, ICS
will guarantee coaching until you are
successful - at no extra cost.

POST OR PHONE TODAY FOR FREE BOOKLET.

I am interested in

Name,

Address.

Phone No:

International Correspondence Schools,
Dept. 285U Intertext House,
LONDON SW8 4UJ. Tel. 622 9911
(all hours)

Illllllllillllllllllllllllllllllllllllllllllllllllli
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TRANSISTORS, ETC.
Type Price (£) | Typ® Price () | Type Price (£} | Type Price (€} | Type Price (£} | Type Price (E) | Type Price (£} | Type Price (€) | Type Price (€) | Type Price (£)
AC107 0.48 | AU1O3 2.40 | 8C192 0.56 | 8C377 0.29 | BD234 0.68 | 8F222 0.51 | BPX29 1.62 |MPSUOS 0. ZTX500 .18 | 2N3819  0.47
AC117 0.38 | AU107 2.75 | BC204* 0.39 | BC394 0.39 | BD235 0.63 | BF224 80 0.22| 8R10% 0.53 | MPSUO6  0.76 | ZTX502 0.22 | 2N3820 072
AC126 0.36 | U110 2.40 | 8C205°* 0.39 | 8C440 0.52 | 80236 0.63 | 8F240 0.32| 8R103 0.64 | MPSU55  1.28 | ZTX504 0.28 | 2N3866  1.08
AC127 0.84 | AU113 2.60 | BC206* 0.37 | 8caat 0.59 | 80237 0.68 | 8F241 0.31| 8R303 1.06 | MPSU56  1.32 | 2N404 1.30 | 2N3904  0.20
AC128 0.48| 8C107* 0.16 | 8C207* 0.39 | 8¢461 0.78 | 80238 0.68 | 8F244° 0.61| 8RCA443  1.76 |MPSUBO  0.82 | 2N696 0.48 | 2N3906  0.20
AC128K 0.85 | BC108* 0.15 | 8C208* 0.37 | 8C477 0.30 | 8D253 1.58 | 8F245° 0.43 | 8RY39 0.6Q | MPU131 0.59 | 2N697 0.48 | 2N3906 0.20
AC141 0.85 | BC109° 0.16 | BC209* 0.39 | BC478 0.28 | BD410 1.65 | 8F254 0.48| BRY56 0.44 | OC26 1.90 | 2N706A  0.33 | 2N4036  0.94
AC141K 070 | BC113 0.22| BC211* 0.36 | BC479 0.33 | 8p433 0.65 | BF255 0.58| 85527 0.92 |oc28 1.49 | 2N708 0.2 | 2N4123  0.17
AC142 0.60 | BC114 0.22 ] BC212* 0.17 | BC547¢ 0.13 { 8D435 0.70 | 8F256L*  0.49| BT106 1.50 | 0C29 1.60 | 2N914 0.32 | 2N4124  0.17
AC142K 0.85 | BC115 0.24 | 8C212L*  0.17 | BC548°* 0.13 | BD436 0.71 | BF257 0.44| BT109 1.99 | OC35 1.28 | 2N916 0.48 | 2N4126 0.17
AC161 0.31 | BC116* 0.26 | BC213* 0.18 | BC549* 0.15 | BD437 0.74 | BF258 0.52] 87116 1.45 | 0C36 1.25 | 2N918 0.54 | 2N4236 2.20
AC152 0.36 | 8C117 0.30 | BC213L*  0.16 | BC550 0.24 | 8D438 0.75 | BF259 084} BT119 5.18 | 0C42 0.90 | 2N930 0.29 | 2N4289 0.32
AC153 0.42] 8C118 0.24 | BC214* 0.18 | BC556 0.23 | BD519 0.88 | 8F262 0.73| 8ut02 3.38 | OC44 0.68 | 2nN1164 10.20 | 2N4202  0.32
AC153K  0.82} BC119 0.34 | 8C2141*  0.18 | BC557* 0.16 | BD520 0.88 | 8F263 0.88| BU105 1.80 | 0C45 0.63 | 2N1304  1.40 | 2N4d16  0.88
AC154 0.41 | BC125* 0.30| 8C225 0.42 | 8C558° 0.18 | 8D599 0.87 | BF270 0.47]| BU105/02 1.96 [ OC70 0.65 | 2N1305  1.29 | 2N4444  1.90
AC176 0.48 | BC126 0.30 | 8C237°* 0.16 | BC559° 0.17 600 1.23 | BF271 0.42| 8U108 2.98 | OC71 0.73 | 2N1306  1.49 | 2N4921 0.80
AC178 0.81 | BC132 0.20 | 8C238* 0.16 | BCY10 0.30 | BDB63BR 0.86 | BF272A  0.80| BU126 2.91 | 0C72 0.73 | 2N1307 1.32 | 2N5042 1.68
AC179 0.55| BC134 0.22 | 8C239* 0.22 | BCY30A 1.06 | BOX18 1.65 | 8F273 0.33| BU204 2.60 | OC81 0.83 | 2N1308 1.53 | 2N5060 0.28
AC187 0.58] BC135 0.21 | sc251 0.25 | 8CY32A  1.19| 8Dx32 2.95 | BF274 0.34| 8U205 2.58 | OCB1D 0.95 | 2N1711 0.47 | 2N5061 0.30
AC187K  0.65| 8C136 0.22| B8cas2° 0.26 | BCY34A  1.02 | BDY16A  0.63 | BF336 0.83| 8U206 2.59 { 0C139 1.30 | 2N1893  0.52 | 2N5064  0.63
AC188 0.52 | BC137 0.30| BC253° 0.38| BCY72 0.27 | BOY18 1.55 | BF337 0.65| BU208 2,78 | 0C140 1.38 | 2N2102  0.71°{2NS08B6  0.49
AC188K  0.81] BC138 0.35| BC261A*  0.28] 8D115 1.35 | BDY20 2.29| 8F338 0.68] BU407 1.38 | 0OC170 0.80 | 2N2217  0.58 | 2N5087  0.50
AC193K  0.70| BC140 0.36| 8C262A* 028} BD123 1.50 | BDY38 1.38 | BF355 0.72| 8UY77 2.80 | 0C171 0.82 | 2N2218  0.38 | 2N5208  0.89
AC194K  0.74 | 8C141 0.44 | BC263* 0.26 | BD124 1.88 | 8F115 0.48 | BF362 0.49| C1060 .  0.80 | 0C200 3.90 | 2N2219  0.42 { 2N5294  0.68
ACY17 1.20| BC142 0.35| BC267° 0.20| 8D130Y  1.86 | BF117 0.45 | 8F363 0.49| c108F 0.43 | 0C201 3.98{ 2N2221A 0.26 | 2N5296  0.58
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| 8C286 0.40 | 8D132 0.68 | 8F121 0.85 | BF451 043} D4ON1 0.84 | 0C205 3.95 | 2N2369A  0.40 | 2N6322 118
ACY39 2.02| BC148* 0.12| BC287 0.49 | BD133 0.70 | BF123 0.48 | BF457 0.46| E300 0.42 { OCP71 1.98 { 2N2401 0.80 | 2N5449 0.8
AD140 1.79 | 8C149°* 0.13| 8C291 0.27 | 8D135 0.37 | 8F125 0.55 | BF458 0.49| 1222 0.47 | ON236A 084 | 2N2484  0.35 | 2N5457  0.48
AD142 1.90| BC152 0.42| 8C294 0.37 | BD136 0.38 | BF127 0.51 | BF459 0.52| e5024 0.19 | R20088 272 | 2N2570  0.74 | 2N5458  0.40
AD143 1.78{ BC153 0.38| 8C297 0.36 [ BD137 0.40 | BF137F 0.78 | BF594 0.18| GETs72  0.46 | R20108  2.79| 2N2646  0.82 | 2N5459  0.58
AD149 1.42 | BC164 0.41 | BC300 0.62 | BD138 0.42 | BF152 0.19 | BF596 0.17| MEOA02  0.18 | R2322 0.76| 2N2784  1.15 | 2N5494  0.88
AD161 0.68| 8C157* 0.13| 8C301 0.38 | BD139 0.48 | BF158 0.26 | BF597 0.27 | MF0404/02 0.18 | R2323 0.88 | 2N2B69  2.08 [ 2N5496  1.08
AD161/162 1.22 BC158* 0.12| 8C302 0.86| BD140 0.50 | BF159 0.27 | 8FR39 0.301| MESOOT  0.18 | 5T2110 0.49 | 2N2894  0.48 | 2N6027  0.58
AD162 0.71| BC159° 0.14 | 8C303 0.64| BD144 2.24 | BF160 0.20 | BFR4O 0.29] MESO02  0.18 | STE120 0.48 | 2N2904* 0.40 | 2N6107  0.71
AF114 1.32| 8C160 0.52| BC304 0.44 | BD145 0.78 | BF161 0.84 | BFR41 0.30| MJ2955  1.30| TIC44 0.25 | 2N2905*  0.39 | 2N6122  0.80
AF115 1.268| BC161 0.58| BC307* 0.17 [ BD150A*  0.51] BF163 0.65 | 8FR50 0.29| MJ3000  1.58| TIC46 0,38 | 2N2906* 0.38 | 2N6178  1.07
AF116 1.28| BC1678  0.15] BC308* 0.14| BD155 0.90| BF164 0.95 | BFR52 0.33| MJE340  0.88 | TIC47 0.5 | 2N2926G6  0.45 | 2N6180  1.39
AF117 1.32| BC168B  0.14| BC309* 0.18 [ 80157 0.61| BF166 0.50 | BFR61 0.29] MJE341 0.72 | TIP29A 0.47 | 2N29260 0.14 | 2N6211 274
AF118 0.98| BC169C  0.15| BC317° 0.15| BD158 0.75 | BF167 0.38 | BFR62 0.28| MJE370  0.74 | TIP30A 0.50 | 2N2926Y 0.14 | 2583378P 4.28
AF121 0.68| BC170* 0.16| BC318* 0.16 | BD159 0.68 | BF173 0.35 | 8FR79 0.30| MJE371 0.79 | TIP31A 051 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 0.87 | 2N3053 0.48 | 25C643A 2.28
AF125 0.38 | BC172°* 0.14| BC320 0.17| BD163 0.67 | BF178 0.46 | BFRS81 0.30] MJE521 0.95 | TIP32A 0.86 | 2N3054  0.88 | 25C9300 1.50
AF126 0.36| BC173* 0.22| BC321A88 0.18| BD165 0.66 | BF179 0.58 | BFR88 0.42]| MJE2955  1.20 | TIP32C 0.72| 2N3055  0.72 | 25C10681  1.48
AF127 0.86{ BC174A& B BC322 0.28 [ BD1686 0.88 | BF1BO 0.53 | BFT41 0.48] MJE3000 1.95| TIP33A 0.77]| 2N3250  0.82 | 25C1172Y 3.68
AF139 0.58 0.26 | 8C323 1.15| BD175 0.90 | 8F181 0.53 | 8FT43 0.55| MJE3055 122 |TIP34A.  0.84| 2N3254  0.88 [ 250234  1.48
AF147 0.52| BC176 0.22| 8C327 0.16| BD177 0.58 | BF182 0.44 | BFW11 1.02| MPF102  0.40 | TIP41A 0.72 | 2N3391A 0.38 | 3N128 1.60
AF149 0.48| BC177* 0.20| 8C328 0.18| 80178 0.92 | BF183 0.52 { BFW30 2.68| MPS3702 0.33 | TIP42A 0.80 | 2N3633  0.60 | 40250 0.98
AF178 1.36] BC178* 0.22| BC337 0.17 | D181 1.94 | BF184 0.44 | BFW59 0.19] MPS3705 0.30 | TIP2955  0.77| 2N3703  0.17 | 40251 1.14
AF179 1.36] BC179* 0.28 | BC338 0.17 | 80182 2.10 | BF185 0.42 | BFW80 0.20| MPS6521 038 | TIP3055  0.58 [ 2N3704  0.19 | 40327 0.67
AF180 1.38) BC182* 0.18| BC340 0.19| 80183 1.34| BF186 0.42 | BEWSO +.65| MPS6523 0.36 | TIS43 0.44 | 2N3705  0.17 | 40361 0.48
AF181 1.33| BC182L* 0.16| 8C347° 0.17| 8p184 2.30 | BF194* 0.14 | BFX29 0.38| MPSE566 0.44 | TIS73 1.38| 2N3706  0.16 | 40362 0.50
AF186 1.48] 8C1B3* 0.14| BC348A & B 80187 1.20 | BF195* 0.13 | BFxB4 0.42| MPSAO5  0.30 | TIS90 0.23 | 2N3707  0.18 | 40410 0.94
AF202 0.27] BC183L*  0.14 0.17| 80188 1.25 | BF196 0.14 | BFY50 0.38| MPSA08  0.32 | TIS91 0.28 | 2N3708  0.17 | 40429 0.88
AF239 0.73| 8C184* 0.15| 8c3498  0.17| BD189 0.71 | 8F197 0.16 | 8FY51 0.37| MPSAS5  0.43 | 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| MPSASE  0.46 { ZTX109 0.16| 2N3771 2.09 | 40595 1.39
AF2795  0.91] 8C185 0.36 | 8C351* 0.22 | BD225 0.91 | BF199 0.29 | BFY53 0.36| MPSA93  0.56 | ZTX213 0.2 | 2N3772 2.08 | 40603 1.13
AL100 1.30]| 8C186 0.25| BC352A*  0.24 | 8D232 0.91 | BF200 0.26 | 8FY90 1.98| MPSLO1T  0.33 | ZTX300 0.18 | 2N3773 2.90 | 40636 1.28
AL103 1.88) BC187 0.27 | 8C360 0.59 | 80233 0.8z | BF218 0.42| 8px2s 1.621 MPsuo!  0.61 | ZTx304 0.26 | 2n3794  0.40 | 40654 0.88
Aiternative gain versions available on items marked®. For matched pairs add 20p per pair.
. RESISTORS Mixss of & minimum of
LINEAR IC's Type Price (€) | Type Price (£) | DIODES Type Prica (£) | VDR's, otc. VALVES Carbon Fitm (9%} 10 of one 10pcs of any veive:
Type Price (€] | gn76003N 3.32 | TBA240A  3.98 Type Price (€) | 8Y114 0.80 | 7ype Price (€) | Type Price (£} £a welve 5O0pc 100pc 500pc
8RC1330 0.93| SN76013N 282 | T8A281 2.07 | AAY13 0.17]| BY118 1.0 | 29522 DY86/87 0.75 | jw5.60-330k0 |E121  3p 28p "y f148 £8.40
CAB10QM  2.44 [ SN76023N 3,02 | TBA395*  2.68 | AA119 0.21] BY126 0.20 | /01 0.28 | DY802 0.75 | jw10n-10MD (E24)  3p 28p £1.40 £8.40
CA3005  1.88| SN76023ND 2,52 | TBA396  2.40 | AA129 0.28) BY127 021 | /02 0.28 | ECC81 0.78 | W 100-10MQ(E12) 6p 46p €1.96 £3.40  £18.28
CA3012 1.45| SN76033N 3.32 | TBA400 2.20 | AA143 0.18] 8Y133 0.35 | g298CD ECC82 0.95 | 2w 100-10MQ(E6}  Sp 80p £3.00  £5.40 £26.90
CA3014  2.23| SN76023ND 1.40 | TBA4BOQ  1.84 | AAY30 0.28 | 8140 140 | /a258  0.25| ECCB3 0.78
CA3018  0.71]| SN76033N 2.20 [ TBA500*  2.21 | AAZ13 0.42| 8Y164 0.75 { E298ED ECHB1 0.83 | Wirewound (5%} Presets (1}
CA3020  1.89] SN76110N 1.20 | TBA510*  2.21 [ AAZ15 0.35] BY176 280 | /a258  0.22| ECL8O 0.82 | 24w 02202700 18p 0»1W(Vomc;ulnndHorzlmm)
CA2028A 0.80| SN76115N 1.62 | TBA520*  2.98 | AAZ17 0.28| BY179 0.83 | /A260  0.22| EF8O 0.60 | 4W 100-1«a 220 ;%gg"é;o“{’,-g&l‘-;-g 1022
CA30288 1.08| SN76116N 1.78 | TBAS30P  2.24 | AY102 3.85 | BY182 114 | /a262  0.22]EF183 075 | 7Wossnazin  24p 47.100.220.470k. 1 2.8 80
CA3045  3.75) SN76131N 2.10 { TBA540*  2.88 | BA100 0.24| BY184 0.44 | /A265 0.22|EF184 0.75 | '1W 10022k 20 o (verticst and H 3
3046 0.70| SN76226N 2.60 [ TBAG50*  3.13 | BA102 0.36| BY189 630 | /p268  0.22]| EH90 0.94 | 17W 10022k 3p e oW “‘”‘_",“_*
CA3065 1.74| SN70227N 1.61 | TBAS60C* 3.18  BA104 0.19] BY190 4.90 | e29822 EL34 3.08 | Vertical mounting pillars  3p
CA3068 1.90| SN76228N 1.80 | TBA570*  1.29 | BA110 0.80} 8Y206 0.28 ( /05 0.25 | EY51 1.20
CA3130S 1.87| SN76502N 1.92 | TBA611B  2.68 ] BA111 0.70| BY238 0.25 | /06 0.22 | Evae/a7 0,87 | FUSES (all packs of 10)
FCH181 2.40| SN76530P 0.97 | TBAB41 455 | BA115 0.17| BYX10 0.30 | €2990D/P116- | PCCB4 0.81 | 20mm Time Delay (BEAB) 20mm quick-blow (BEAB)
FCJ101 3.32| SN76533N 1.38 | TBAB41A12 4.56 | BA116 0.56 ) 8YX38/600 0.70 [ p354 all0.23|PCCB5 0.79 | 40mA £3.68 100mA 8p
LM309K  1.98| SN76544N 1.88 | TBAG41BX1 4.60 | BA121 0.85 | BYX70/500 0.63 | £2990H PCCBY 0.74 | 50.63mA £2.85 200, 250, 315, 500. 630,
LM380N-14 1.66] SN76546N 1.85 | TBAG51 2.42 § 8A129 0.45 | 1TT44 0.08 [ /p230  0.72|PCC189 0.84 | 100mA £1.86  80OMA. 1,1.25, 1.8, 2, 2.5,
LM1303N  1.03| SN76570N 1.81 | TBAG73 2.31 | BA145 0.19| mT210 0.63 | R53 1.75| PCF80 1.20 | 160.200.250mA £1.44 3,15 BA ol 88p
MC1307P  1.82| SN76620AN TBA700*  2.50 [ BA148 0.19 | 111827 0.80 |VA1015  0.92 PCF86 0.87 | 315,500, 800mA, 1, 1.25,  2A circuit breakers
MC1310P* 1.84 0.99 | TBA720AQ 2.38 | BA154 0.06 | MCR101  0.48 |vA1026  0.79 | PCF200 2.32 | 1.6.2,2.5,3.15,5A metal £1.62
MC1312P 2.34| SN76650N 1.48 | TBA720Q  2.38 | BA155 0.17 | MRB54 1.10 »VA1033/34/38/ | PCF801 0.74 i £1.19 plastic £1.48
MC1327P+ 1.88]| SN76660N 0.64 | TBA750*  2.18 | BA156 0.12| 0AS 0.88 | 39/40/53 PCF802 1.20 5 -
MC1330P 0.63| SN76666N 0.96 | TBABOO 208 | BA1S7 0.25 | 0A10 058 aust/).zo PCFB05  3.37 | LABGEAR (Dstails of full range on request)
MC1350P 1.22| TA7073P  3.51 3 BA158 0.28 | 0A47 .20 | VA10555/56: PCF80B 3.80 | YELETEXT ADAPTOR 7056. An amazing box which
MC1361P 1.42]| TAA263 2.20 | TBA920* 2.80| BA159 0.40 | OA8Y 0.19 664/67s PCL82 0.93 | can be used with any UHF Receiver. £223 +q£2.25 P&P
MC1362P 1.42| TAA300 3.8F | TBA940 3.52 [ pA164 0.14 | OA90 0.13 811 0.23 [ PCL8B3 5.25 + VAT. — ask us for a fully descriptive brochure.
MC13§7P 2.92| TAA320  1.10 | TBA950 2.08 gayg2 0.27 | 0A9 0.16 {VA1074  0.20 | PCLB4 065 | VIEWDATA ADAPTOR 7050. Prices and details on
MC1358P* 2.30| TAA360A . 2.48 | TBA990*  2.90 | gA201 0.13]| 0A95 0.20 | va1077 0.31|PCLB6 1.27 | request.
MC1458G 1.43| TAA370A  3.18 | TCA270A* 3.65 | ga202 0.14 | 0A200 0.13 | VA1091 0.29 | PCLB05/85 1.00
MC1496L 1.16| TAA435 4.70 | TCA280A  1.43 | ga203 0.14 | 0A202 0.13 [ vA1096/97/98 | PD500 375 | COLOUR BAR GENERATOR
MC3051P 0.58| TAA450  3.39 | TCA290A 3.48 ( gao1g 0.08 ] 0A210 0.89 a1l 0.20 | PFL200 1,40 | CM6052/DB. VHF/UHF gives standard 8 band colour bars
MFC4008  0.85| TAAS521 1.10 | TCA420A  2.10| ga219 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 1.67 | ga243 0.45 | TIL211 0.18 | VA1104 0.66 | PL81 0.94 | output + blank raster + red raster + crosshatch + greyscale
MFC6040 1.11| TAA550 0.38| TCA640 4.26 | pa317 0.06 | TV20 2.25 | VA1108/09/10/ PL84 0.79 | stepwedge + colour bar + centre cross + dot pattern +
MICI1P 1.10} TAA560 1.93| TCA650 4.28 | ga318 0.07 | IN914 0.06 11/12 all 0.24 |PL504 1.50 | centredot. £243.37
ML231 3.87| TAA570 2.20| TCAB60 4.26 [ gavi0 0.10 | IN916 0.08 | vAS650 1.20 } PL508 1.85 MULTIMETER SPECIAL
ML232 3.67| TAA611A  1.62 { TCA730 4.10 [ gav21 0.18 | IN40OY 0.08 | 2322 554 PL509 4.7% Russian u4324
NE555 0.72| TAAB11B  1.89 [ TCA740  4.04( gawe2 0,08 | IN4002 0.07 | 02221 0.89|PL519 478 AR 'YP?OB % o ;g
NE556 1.34| TAAG621AXI 4.78 | TCA750  2.53 | gax13 0.07 | \N4003 0.08 | 2322 662 | PL8O 5.60 oitage: 0.8, 1.2, 3, 12, 30. 60, 120,
NE566 1.98| TAA6300  3.91 | TCA760 1.52 | gax16 0.10 | IN4004 0.08 | “"28003 0.88|PY81/P810 0.60 600, 1200.
SAA1024 B5.70| TAAB30S 4.18 | TCAB20  3.29 [ gax17 0,19 | IN4005 0.09 d AC Voltage: 3. 6. 15. 60, 150, 300. 800,
SAA1025 10.36| TAA661A  '2.39| TDA440 4.16| gay72 0.18 | IN4006 0.10 | BRIDGES 900.
SASS60A 2.01| TAAB61B  1.75( TDA1003  1.68] gg1048 0.52 | IN40O7 0.12 | Reting Price(£) | Reting Price (£} DC Intensity M/A: 0.06. 0.6, 6, 60, 600,
SAS570  2.01| TAA700* 2.80 | TDA1004 3.85 [ gpyose  0.33 | IN5400 016 | 1A 50v 0.27 | 2A 100v 036 3000.
SC9503P  1.40| TAAB40 3.38 | TDA1005  3.04 | 505G 0.30 | IN5401 0.17 100V 0.28 200V 0.40 AC intensity M/A: 0.3, 3, 30, 300. 3000.
5C9504P  1.38| TAABS1A  0.95 ( TDA1022  8.89 | gpj0 0.40 | IN5402  0.20 200V 0.32 400V 0.47 DC Resistance: 0.2, 5, 50, 500, 5000K.
SLM;A 1.9 ;ﬁggg: :3 ;g:}ggz 2-:.7 BY100 0.35 | 15920 0.09 gggv g.:g gom\; g.u geleveldB: ~1010 + 12
SL432A 2.852 g . 15921 0.1 V0. 00V  0.60 . . :
Suaaza 282 ASs0.  3.20|TDA2610 2.8 | BY103 038 soov o088 | 1000v o087 [Special Price £12. includingp/pand VAT.
SL9018 4.75 | TAA970 2.811 TDA2640 2.86 | ZENER DIODES 3A 100V 0.52 | 6A 100V 0.68 | P. & P. UK: £0.30 per order. Overseas: At cost.
SL9178 8.60| TAD10O  2.68 [ ZN414 1.48 | 400mW plastic 3.0-75V  14p esch 200V 0.58 200V 0.68 | Please add VAT at 15%.
LI 18A 5.98 1/1.3W plastic 3.3-200V  18p each 400V 0.61 400V 0.74 fi‘ﬁ'.ivnrv vva!uvgo' mail on all stock jtems.
SN72440N 2.21| TBA120A 0.90 1.56Wflange  4.7-75V * £1.26 each 600V 0.67 600V 0.80 | It 18 only possible to show part of our range here. Our
SN76001N 1.67 | TBA120S*  0.89 | * Indicates Q 25Wplastic  7.5-75V _ 87p each BOOV 0.80 800V 0.88 | caralogue {30p refundable) shows Service Aids, 7400
SN76003N 2.20| TBA120SA 1.02 | version is also 20W stud 7.6-76V  £1.31 sach 1000V 1.20 1000V 0.98 | serles. CMOS. op amps, SCRs etc, hardware,
TBA231 1.12| available. 75W stud 7.5-75V  £7.96 each 10A and 25A ranges also stocked. | C8pacitors, special TV items and many more transistors,
diodes, i.c.’s and valv/as.
R.V. Disc Ceramic (1) SPECIAL OFFER Alc facilities available
CAPACITORS 1V 1.5nF 18p 2 pin European battery | CONVERGENCE
Metatiised Paper 3V 1.50F 20p sliminators {fts shaver | POTENTIOMETERS EAST CORNWALL
2n2F 1500VDC 60p 10nF SOOVAC 80p 8kv 10.22.47 SocKet Btk Lo T, B Ui
2n2F BOOVAC 24p 15nF 300VAC  30p 82 100 120, 2a5V: &) 356ma £100 ’ ° COMPON ENTS
3n6F 1700VDC 60p 22nF 300VAC 32p 150, 180, FOV. A0 B0 each
4n7F 1500VDC  60p 100nF 1000VODC  48p 200,220pF  30p Z40v:9v. 150mA SPECIAL OFFER "WEM. SHROPSHIRE SY4 5RJ
10nF 1000VDC 22p 470nF 1000V DC 80p 270,300pF 39p £1 h | 30.120, 270, 470, all at 0 .
10KV 1nF 67p Quantitypricesailgﬂam 20p each TEL. 094 872-510
URE F CONVERTER CMB022Z/RA. “Tol oo T - : OFFICE OPEN: 9.00 AM-5.00 PM MON-FRI.
to U M . “Televerta” for DX-ing or uhf receiver use on relay systems, Eire etc. 1£29.79 NEW PROPRIETORS: CAPTIME LTD.

344

TELEVISION MAY 1982



-

=
.

EDITOR
John A. Reddihough

ASSISTANT EDITOR
Luke Theodossiou

ART EDITOR
Roy Palmer

ADVERTISEMENT

MANAGER
Roy Smith
01-261 6671

CLASSIFIED
ADVERTISEMENTS

Barbara Blake
01-261 5897

TELEVISION MAY 1982

LEVISION

Satellites and Cables

The subject of TV/video has certainly been hitting the headlines of late. Video discs are
to be launched on the UK market this month — the long awaited Philips LaserVision
system, which we’ll be considering in greater detail next month. The things that have
caused the greatest stir however have been the authorisation of a satellite TV service
for the UK, due to start in 1986, and the government’s announcement that the future of
cable TV is to be considered as a matter of urgency.

The BBC has been given the task of providing the initial satellite TV services — using
two of the five channels allocated to the UK for satellite TV broadcasting. One channel
will be used for feature films, cultural programmes and live sports transmissions, on a
subscription basis at an envisaged charge of some £10 a month. The second channel will
be used for repeats of BBC material and programmes from other sources world wide,
and will initially be financed by a small addition to the normal licence fee. There will
also be three satellite radio channels. The IBA has expressed its firm wish to participate
in satellite broadcasting. This will require legislation however, since the IBA is at
present restricted to two TV services and local radio. In addition, the ITV system is for
the time being engaged in establishing the channel 4 and breakfast TV services.

The link between satellite and cable services arises from reception problems. Satel-
lite reception is strictly line-of-site. As the satellite will be at 31°W above the equator,
there’ll be shadowing problems in hilly and built up areas. Quite how extensive these
will be remains to be seen, but the solution will lie in cable distribution from a suitable
receiving site.

Now to cable itself. The Home Secretary announced in the House of Commons on
March 22nd that, following a report on cable systems from the Cabinet Office’s Infor-
mation Technology Advisory Panel, an urgent enquiry is to be set up to decide on
technical standards and methods of controlling such services, to report by the autumn.

The history of cable TV goes back almost as far as TV broadcasting itself. The earliest
systems were tagged on to audio distribution networks. For a long time now however
cable TV has been something of a backwater. Pay TV services, local TV and so on have
been authorised and tried out on several occasions (there are pilot pay TV trials in
operation at present), but successive governments have been unable to make up their
minds on the possibilities that cable distribution offers (basically more channels and
services than can be provided off air). This has been a pity in many ways, but tradition-
ally cable has never been regarded as a matter of any great urgency — until now!

So here we are with a panel asked to report back in a matter of months. Has someone
panicked; has the fashionable notion of the information revolution once more got out of
hand; or are political considerations paramount — there’s been no effort to disguise the
hope of getting a new cable system started before the next general election, in order to
avoid uncertainty? Whatever the reason, it’s hard to see why the subject of cable TV
should at this precise moment be one of such overriding urgency. Technically, there
would appear to be good reason to wait awhile. Why go to all the trouble of installing a
coaxial cable system, as proposed, when optical-fibre cables are clearly the thing of the
future? The technological history of TV shows over and over again that those who jump
in first don’t necessarily come off best in the long run. One thinks for example of the
N1500 VCR system, the NTSC colour system, and the 405-line TV system. Whenever a
technology is going through a period of rapid change, it usually pays to hold back and
see how things develop. The link between cable and satellite TV seems in this connec-
tion to be a bit of a red herring: much of the shadowing is likely to be most easily dealt
with by on-the-spot aerial distribution installations.

The non-technical problems are even more difficult to assess. It’s important for a start
to ensure that the principle of public broadcasting services is preserved, i.e. that the
established broadcasting services with their overall coverage are not allowed to become
second-class services. The economic facts also require careful consideration — after all
we’re talking about expenditure of hundreds of millions of pounds, whoever provides
the funds. Cable TV has been very successful in the USA over the last few years — but
maybe that’s been due to the poor fare offered by the US broadcast networks. The
current experimental cable pay TV services in the UK on the other hand have not
turned out to be all that successful — maybe people prefer to rent video tapes. One has
also to consider the effects of an expanded cable system on the other media. These are
not the sorts of problems that can be satisfactorily considered under a tight time
schedule.

Finally, there seems to be considerable confusion about what sorts of services could
eventually be provided by different sorts of cable. Would some of the proposed services
simply duplicate what teletext or Prestel can do? Which would be cheaper? And to what
extent do people want or need access to information via a home computer terminal? In
this latter connection it’s interesting to note the results so far from the pilot test (in
Paris) of the French Télétel interactive videotex system. According to a recent report,
an average of two calls a week are made from each terminal, while much of the
information called up could as easily be provided by other means.

All in all, caution would seem to be the appropriate stance for the present.
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Teletopics

VIDEO DISCS ARE HERE

The Philips LaserVision disc system is to be launched on
the UK market at the end of the month. The players and
discs will initially be on sale in the Greater London and
surrounding Home Counties area, through a restricted
number of outlets including high-street multiples, inde-
pendent retailers and specialist rental shops. The plan is
to progressively increase the number of outlets through
the other major conurbations until nationwide distribu-
tion is reached at the earliest opportunity. The initial disc
catalogue will contain over 100 titles, of which at least 75
will be available for sale on the launch date. The balance
of the titles will become available shortly afterwards,
followed by further new releases to expand the catalogue
substantially by the end of the year. Philips will be back-
ing the launch with a strong advertising and promotional
campaign aimed at both the trade and the consumer. It
will emphasize that the system is a new and unique source
of home entertainment and information, using an easy to
operate, damage proof player and tough coated discs of
lasting quality. In parallel with this, Philips are devoting
substantial resources to developing the interactive use of
the LaserVision system for industrial, commercial and
educational purposes.

The LaserVision launch date coincides with the
CETEX consumer electronics exhibition at Earl’s Court —
this replaces the traditional May trade shows. The
JVC/Thorn VHD video disc system will also be on show
to the trade at the exhibition, though the public launch
will not be till September — only a couple of months
behind the original schedule.

Meanwhile in the US RCA have decided to reduce the
price of their Selectavision disc players by about £80 to
some £190 in an effort to stimulate demand. The players
have been moving slowly, though sales of the discs them-
selves have been up to expectations and the disc pressing
capacity has been increased to seven million units. RCA
made a loss of $106-8 on the system in 1981, and puts this
down to a premature launch.

SATELLITE TV IN ‘86
The BBC has been given the go-ahead to start satellite
TV broadcasting. The service is expected to start in 1986

General view of the metallisation room at the Blackburn Laser-
Vision disc pressing plant.
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and will be on two channels. One will offer programmes
from abroad plus repeats of BBC material: viewers will
pay a supplementary licence fee which is expected to be
levied when the required receiving equipment is
acquired. The other service, which the BBC expects to be
the main attraction, will offer feature films shown within
weeks of their release plus full length cultural pro-
grammes (concerts, operas, plays etc.) and sports cover-
age. This will be a subscription service, with scrambled
transmissions: only subscribers will be able to obtain the
required decoder. The price of a suitable dish aerial is
expected to be around £250 initially, though this could
fall considerably as production increases.

MINI-VCR SYSTEMS

The fact that agreement has been reached on a common
international standard for compact camcorder cassette
systems doesn’t seem to have put a brake on the
development of various other systems. Grundig are
developing a system which they refer to as VBC (video
baby cassette). This is a camcorder which uses a cassette
only marginally larger than an audio one. The cassette is
compatible with V2000 system machines, with half inch
tape, and has a playing time of an hour. Meanwhile JVC
are developing a miniature cassette which, you guessed it,
is compatible with the standard VHS system. This again
uses half-inch tape with a playing time of an hour, but will
be used in conjunction with a very compact portable VCR
weighing only some 5-5lb (the Funai/Technicolor Mic-
rovideo VCR weighs 7Ib, but is already on the market).

TELETEXT US STYLE

A curious situation has arisen in the USA where the Fed-
eral Communications Commission has refused to specify
a single teletext standard for use by broadcasters. It will
go only as far as saying which lines of the field blanking
period are to be used. Despite opposition from the
National Association of Broadcasters, the Commission
has left it up to individual stations/networks to decide
which system (Teletext/Antiope/Telidon) to adopt. This
“free market” approach would seem to be neither in the
interests of broadcasters (the FCC has reserved the right
to review the situation at a later date) nor those who buy
receivers with videotext facilities.

EURO SATELLITE TV EXPERIMENT

Experimental satellite TV transmissions will be con-
ducted on May 24-30th (five hours per day) by the IBA
and thirteen other European and N. African broadcasting
organisations within the EBU. The aim is to assess the
feasibility of a full-scale European service. The transmis-
sions will be sent via the IBA’s mobile dish transmitter to
the European Space Agency’s OTS satellite and will be
received on closed circuit. To prevent unauthorised use
the signals will be scrambled.

VIDEO HICCUP?

Production of VCRs in Japan in 1981 reached a total of
9-5 million units, an increase of 114% on 1980. Japanese
CTV production in 1981 was 4-9 million sets. The main
Japanese VCR markets were the USA (2-4 million), the
EEC (2-9 million) and the Japanese home market (1-6
million). The closing months of 1981 saw a slump in the
US VCR market however. It’s not clear to what extent
this is due to the US recession and/or market saturation,
but there are understood to be around half a million
unsold machines in the US and some price cutting has
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been noted. The Japanese industry has revised its 1982

production predictions downwards.

STEREO TVs LAUNCHED

Both Tandberg and Grundig have launched TV sets
featuring stereo sound on the UK market. You might
think that this is a bit premature, since there are at
present no stereo transmissions (or even plans for them),
but as Grundig point out the sets can provide stereo
reproduction from stereo VCRs and disc players while in
the case of mono broadcast transmissions the signals are
processed to give a stereo effect — basically by separating
the treble and bass components of the audio signal and
feeding them to speakers with a reasonable spacial sep-
aration. The Grundig sets will be adaptable for stereo
reception when transmissions become available by replac-
ing a plug-in board.

HIGH QUALITY CEEFAX STILLS

The BBC has transmitted high quality still pictures via the
teletext system in demonstrations for the IEE and an
EBU technical committee. Other teletext enhancements
demonstrated by the BBC include improved graphics,
redefinable character sets, more readable characters,
linked pages and broadcast telesoftware. The photo used
for the still picture demonstration consisted of a montage
of pictures of Saturn taken by the Voyager-2 spacecraft.
It was fed from a conventional 35mm slide scanner into a
digital picture store. After sampling at 13MHz, the signal
was sent to a microcomputer and data generator to sort
the information into a form suitable for transmission. The
special equipment used in the demonstration temporarily
replaced two of the conventional four-line BBC-2 tele-
text signals.

Most of the enhancements require additional memory
in the receiver’s decoder, but all are compatible with
existing decoders. Thus a viewer selecting a page that
included the picture information would be able to display
the text but not the picture with a present generation
decoder.

NEW NAMES, OLD NAMES AND MORE TVs
More brand names to get used to. Tatung have now
introduced a range of eight colour TV sets under their
own name - 14, 20, 22 and 26in. models in standard and
remote-control versions. The Tatung sets will be distri-
buted through independent retailers and will use the
same 120/130 series chassis as the complementary
Deccacolour range (see Television November 1981 and
subsequent issues). The chassis seems to be collecting
some new names along the way - System 25 and Micro
25. Monochrome sets and a VHS VCR are to be added to
the range.
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A prototype of the JVC Model HD5500 VHD video disc player.
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CEEFAX P702 BBC Experimental

The Voyager 2
spacecraft stunned
scientists with
pictures of Saturn,
the mysterious
ringed planet.

But the graphic

on this page is
remarkabie for .
quite different

reasons.

it shows Saturn and two of its moons
as teletext viewers of the future
will be able to see them.

BBC experimental transmission of a high quality still picture via
the Ceefax teletext system.

Meanwhile the return of a brand name that hasn’t been
used on TV sets for many a year — Ambassador. The
name is being used by Stereosound Products (successors
to Ambassador Radio and Television Ltd.) for some lux-
ury sets which are fitted with the Rediffusion Mark IV
chassis.

Two new CTVs have been announced by Fidelity, the
20in. Model CTV20R and a second-generation 14in.
portable, Model CTV148S. Both use the same basic chas-
sis as the popular CTV14R, which was introduced a year
ago. The new models come with a comprehensive infra-
red remote control system and feature numerical LEDs
to indicate channel selection. An order for Secam ver-
sions has been received from a French distributor.

The dominant position of Philips in the European TV
field has been increased with the takeover of Luxor AB,
Sweden.

IMPROVED PICTURE QUALITY

Both the BBC and the IBA are working on new TV
standards to give improved picture quality. The idea is to
take advantage of the wider bandwidth possible with
satellite transmission and cable distribution. The BBC
have proposed a system in which the higher frequency

" luminance signal components (above 3-SMHz) are fil-

tered off and up-converted to a higher band (8MHz
upwards), then transmitted along with the original low-
frequency luminance signal components and the chroma
signal. The advantages are the avoidance of chroma-
luminance interference (cross-colour - those annoying
flashes of false colour on striped shirts and suits for ex-
ample) and the fact that the luminance signal bandwidth
can be increased to give finer detail. The BBC have
demonstrated experimental coders/decoders using the
principle, and have passed extended bandwidth signals
with associated digital sound channels through an r.f. link
simulating a satellite channel. The results were ‘“very
satisfactory”, and showed that the proposed system is
entirely compatible with the continuing use of present-
day receivers.

The IBA report that practical work on their MAC
system (multiplexed analogue component - see Teletopics
February 1982, page 187) has indicated that the initial
theoretical claims are being validated. This system does
not appear to be compatible with current receivers, but
does overcome the problem of incompatibility between

347




e

NEWARK VID ENTRE 3

AN NEWARK VIDE Crrrey

Yol 7147

mm.w..\.ﬁ_.w..“mmﬂw
@]

e

The centre of the video world? — Steve Beeching's Newark
Video Centre.

the PAL and Secam colour systems. It would give a
clearer picture than present systems and, according to the
IBA, would ultimately provide as an option a picture of
much improved resolution suitable for the large-screen
displays that are expected to become available during the
1990s.

LATEST VCRs

A Beta VCR with a four-head drum for high-quality stills
has been introduced by General/Teleton. Model
VG200B has a full range of facilities including cable-
linked remote control.

The latest VCR from Panasonic is the NV2010. This is
a “basic” machine to replace the NV2000, and has a
recommended price of £522.

A portable VHS machine has been added to the Akai
range — Model VP77. The machine is manufactured by
JVC and has similar specifications to the equivalent JVC
and Ferguson machines.

Cap Ten Industries have introduced a video system —
camera, recorder, tuner/timer and a.c. adaptor — from
NEC. The complete system has a price tag of around
£1,395.

405-LINE CLOSURES

The BBC and IBA have announced the timetable for
Band I/111 transmitter closures during 1983-4. The list is
as follows:

First quarter 1983: Bath, Weymouth, Ridge Hill, Man-
ningtree, Wensleydale, Richmond (N. Yorks), Weardale,
Llangollen, Newry.

Second quarter 1983: Barnstaple, Thrumster, Orkney,
Bressay, Grantown, Kingussie, Ammanford, Kilvey Hill,
Llanidloes, Huntshaw Cross, Rumster Forest, Aviemore.
Third quarter 1983: Douglas, Ballater, Toward, Loch-
gilphead, Rosneath, Millburn Muir, Richmond Hill,
Whitehaven, Rothesay, Rosneath.

Fourth quarter 1983: Larne, Whitby.

1984: Les Platons, Tacolneston, Peterborough, Sandale,
Llanddona, Holyhead, Pitlochry, Forfar, Oban, Dolgel-
lau, Machynlleth, Swingate, Eastbourne, Hastings, Rye,
Folkestone, Brighton, Sidmouth, Fremont Point, Mend-
lesham, Sandy Heath, Arfon, Angus, Bala, Dover.

SERVICE BRIEF - PHILIPS

Philips have carried out an investigation into repeated
failure for no apparent reason of the BU208A line output
transistor and/or TDA2600 field timebase chip in the
G11 chassis. The cause is intermittent h.t. surges due to
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the h.t. reservoir capacitor C4029 developing a high resis-
tance at its terminations. Replacement electrolytics
should be DALY/ITT types (Philips code number 124
47056).

VCR STANDARDS CONVERTER

A US company (Instant Replay, 2980 McFarlane Road,
Coconut Grove, Florida 33133) has introduced an
“image translator” to enable NTSC tapes to be replayed
via a PAL VCR/TYV receiver combination or PAL tapes
via an NTSC VCR/TV receiver combination (depending
on model). No receiver modifications are required.

3-DTV

Various experimental 3-D TV transmissions in W. Ger-
many, Holland and the UK seem to have produced rather
rude comments. It appears that the system offers little
more than the 3-D films of the 50s — and those were in
colour, the TV display being in monochrome whilst
requiring a colour set. As with the films, the viewer has to
wear cardboard spectacles with one red and one green
lens. Apparently the pictures are poorly focused and give
viewers a mild headache. Focusing problems occur
because of the double-lens system used in the camera.

PORTABLE PRESTEL

Tandata Marketing (Clyde House, Reform Road,
Maidenhead SL.6 8BU) have announced a portable
“briefcase viewdata” system that enables users to link up
with Prestel wherever they have a standard telephone
and television set available, say for example in a hotel
room. The system employs an adaptor with an acoustic
coupler to provide the connection instead of a conven-
tional jackpoint. It’s housed in a briefcase, weighing only
about 5lb, and has a price tag of £449 plus VAT.

THE VIDEO REVOLUTION - SYMPOSIUM

A symposium entitled “The Video Revolution” is to be
held at the University of Reading on July 12-15th. The
symposium is residential, and has been organised by the
Society of Electronic and Radio Technicians to deal with
future developments in television transmission and recep-
tion, plus video recording and playback technology.
There will be five sessions, with papers on the following
subjects: the video disc; new generation VCRs; TV chas-
sis design; display devices, telesoftware and videotext;
satellite and cable TV. Copies of the provisional pro-
gramme and registration details are available from: The
Conference Organiser, S.E.R.T., 57-61 Newington
Causeway, London SE1 6BL (telephone 01-403 2351).

STATION OPENINGS
The following relay transmitters are now in operation:
Banbury (Oxfordshire) BBC-2 ch. 48, Central Indepen-
dent Television ch. 55, BBC-1 ch. 65, TV4 (future) ch.
67.
Coleford (Gloucestershire) TV4 (future) ch. 39, BBC-1
ch. 42, HTV-West ch. 45, BBC-2 ch. 52.
Humshaugh (Northumberland) BBC-1 ch. 39, TV4
(future) ch. 42, BBC-2 ch. 45, Tyne-Tees Television ch.
49,
Langley Park (Co. Durham) BBC-1 ch. 39, TV4 (future)
ch. 42, BBC-2 ch. 45, Tyne-Tees Television ch. 49.
West Wycombe (Bucks) BBC-1 ch. 40, Thames/London
Weekend Television ch. 43, BBC-2 ch. 46, TV4 (future)
ch. 67. Aerial group E (wideband).

The above transmissions are all vertically polarised.
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Interested in Television Servicing?

300 mixed 4 and  watt and minia-

3 for £1.50, 10 for £4.50

SPECIAL OFFER
Etch Kit with Instructions, 150 sq
ins Paxolin Board, 1 Nylon Etch
Resist Tray, Set of 3 Etch Pens,
Tweezers, Abrasive Cleaner,
Thermometer, lib  Ferric
Chioride. ONLY £5.95.

EHT DIODES

Very small, 20kV 2.5ma. 30ma peak
50p ea. 3 for £1.00

200¢). 1K. 8 of one type £1.00. 8 of
each type £6.00.

e e £1.95 Z20 10 Assorted switches ingluding:
Z2 150 mixed 1 and 2 watt resistors  £1.95 SRS e
73 300 mixed capacitors, most types Miniature etc. .antasu.c alue L
. ? 721 100 Assorted Silver Mica caps £2.20
amazing value £3.95 b
Z4 100 mixed electrolytics £2.20 722 10 Mixed TV convergence Pot.s £1.00
Z5 100 mixed Polystyrene Capacitors £2.20 e ?,0 Assorted TVl Lie o mch:idmg:
Z6 300 mixed Printed Circuit ush Button, Aluminium an
Components £1.95 Control types £1.20
z7 300 mixed Printed Circuit 224 10 Assorted Valve bases
resistors £145 255 10Spark Gaps £L00
Ze :v??e{‘v‘gf:d:';‘t‘: Wattage Resistors, s 226 20 Assorted Sync Diode Blocks  £1.00
79 100 mixed Miniature Ceramic and 27 12 Assorted 1C Sock(e;ts . £1.00
Plate caps £1.50 728 ZQ General Purpose Germanium
Z10 25 Assorted Potentiometers £1.50 o ?(ﬁ’es BPTPR— sy
Z11 25 Assorted Presets, Skeleton etc. £1.00 SESIRIEE b LTS G 2
Z12 20 Assorted VDR’s and Capaf:l!ors. Superb Buy at £1.20
Thermistors £1.20 230 40 Miniature Terry clips,
Z13 | IbMixed Hardware, Nuts, Bolts, 231 ‘;’eca;{;”a";:‘:;:;’e"s‘s e ﬁgg
- ?(e)l(??npigee:isiﬂ e‘:v :"l‘(‘,’snf;fk e £120 73 10 EY87/DYS7 EHT bases £1.00
transistors, all full spec. includes: 233 Al PP3 Battery Connectors £1.00
PBC108 l;C 148. BE154, BF274 Z34 6 x Miniature *Press to Make”
BCI21L, BC238, BC184L and/or 735 f;"‘s'c'l‘f:&.‘:es"",‘g°g Sid ALY
Lots of similar types ONLY £4.95 swiz:hes MR CA0L DI £1.00
(Z144) iznoc(l’ug:“s'f,‘z’:r - a"s"l‘i’:eb;}) - Z36 12 Min D.P.C.O. Slide Switches  £1.00
s 78 BEYSoetc, | £9.95  Z37  8Standard 2 Pole 3 Pos Switches £1.00
- Z15 100 Mixed Diodes including: 238 ‘(‘zx Hpl Jau §’°‘d°’5 4 for £1.00
Zener, Power, Bridge, Signal, 2 attype itched *
Germanium, Silicon etc. All full Y ot g e, Sl
spec T £4.95 enclosed Type 8 for £1.00
N A y Z40 100 Miniature Reed Switches £2.30
L I R §L00  Z4) 100 Subminiature Reed Switches  £4.20
Z18 20 Assorted Zeners. : Z42 20 Miniature Reed Switches £1.00
1 watt and 400 mw £1.50 Z43 12 Subminiature Reed Switches ~ £1.00
ok - 0.15 f40T gf ov7 2Z7EF3E§PSI?I(?§S(: 8
.15uf 40v for £1.00 v, 2v7.4v3.4v7. 5v6, 6v2, 6VE,
LI Wfor £.00  022uf 10v A2for £1.00  7v5. 27v. 30v. ALL 400mw.
2“2 F63v 20 for £l‘00 0.33pf 40v 12 for £1.00 10 of one value 80p
T 20for 100  047HI 40V 12for £1.00 10 of each £6.60
el ToforfLop  O-68uT 40V 12for £1.00 1.3 watt. 12v, 13v., 18v
LouT 400v 8 for£1.0p  2-2HT40V 12for £1.00 . 10 of one value £1.00
T 20forloo  33ul6v 12for £1.00  [0ofeach £250
lOSuf 25y 20 for £l:20 12 of each value £6.00 DIODES
160uf 25v* 20 for £1.50 Pack of 20 Assorted. 25 x IN4002 £1.00
3301 25v 10for £1.00 OV sclection £1.20 10 x SKE4F2/06
400:f40v‘ 8 for £l..00 SPECIAL OFFERS (600v 2a fast switching) £1.00
470uf 25v 10for £1.00 100 Assorted Polyester Capacitors. :(2) x gx:g; 600 400 i:gg
470uf 35v 8for£1.00 Mullard C296’s and others X4 3 2&) A m;‘;)f FeiloD
10004f 16v 10for £1.00  160v-400v only £200  [N34023a200v Pty
1000uf 25v* 8for £1.00 100 Assorted Mullard C280’s BY142 3a 1‘7.50V " 5 for £1.00
1000pf 35v 6for £1.00 Cosmetic imperfects etc. £2.00 6A. 100V. Bridge Recifier. Ay
*Axial. All others are Radial. 200 Mullqrd Miniatu.re' Ve el 1 éo'psea. DT
ES eE(l::j:trolytlcs Cosmetic |mperfe<;§;‘00 CA270AE £1.00 . 6 for £5.00
s aw ecoreon B yeLmIam o sinid
2000uf 100v £1.00 TRANSISTORS 555 Timer 30p 4 for £1.00
1000uf 100v 60p BC154.BCI49, BC157.BF195,
2.200,f 40v 60p BF495. PBCI08, BF393S 3mm Crystal Clear, very pretty.
2.200uf 63v 70p 12 ofone type £1.00 : " Yellow.
3.500uf 35v S0p 12ofeach 600 ed Green. Vellow o
22047 400v ITT/RBM £1.00  2N305SH 60peach 10 of each £2.50
10.000uf 35v 24" 14" with BDI81 S0peach 711200 3mm Red 12 for £1.00
fixing stud and nut. £1.006 for £5.00 BD131 4 for £1.00 5mm Red 10 for £1.00
THYRISTOR BD132 4 for £1.00 Red Triangle 8 for £1.00
CONVERGENCE POTS Green Rectangle 8 for £1.00
$S106 (BT106) 65peach 50 100, 20Q, 30Q, S0Q. 100Q. Infra Red. LED Transmitter, Til 38.

Hi-Power. 50p each. 3 for £1.00

THORN SPARES

*3500" Transductor
*3500" Focus Assembly with VDR

~8500" Focus Assembly. Rotary type *

*8500" .0022 2000v Line Capacitor

*1590/91" Portable meta! boost Diode (W11}

1500 Bias Caps 160pf 25v
*1500™ Jellypot. L.O.P.T. Pinkspot
*900/950" 3 stick triplers

*1600" Dropper 18 + 320 + 70 + 39Q
**950" Can. 100 + 300 + 100 + 16pf

£1.20, 3 for £3.00
£1.50

£1.50, 3 for £4.00
10 for £1.00

5 for £1.00

20 for £1.50
£3.50

£1.00, 3 for £2.50
3 for £1.50

Try a ZED Pack. Effect Repairs at Minimum Cost.

244 TO3 Mounting kits (BU208) 8 for 60p
Z45 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 34mm square shafts
. 10 for £1.00
750 Chrome finish 10mm x 10mm Diam
as above 10 for £1.00
251 Aluminium Finish. Standard Fitting
Slider Knobs. (Decca) 10 for £1.00
252 Decca “Bradford” Control Knobs
Black and Chrome. 1" Shaft 8 for £1.00
Z53 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 8 for £1.00
55 14 Pin DIL ].C. Sockets 12 for £1.00
156 16 Pin Quil I.C. Sockets 12 for £1.00
757 16 Pin DIL TO QUILL.C.
Sockets 10 for £1.00
258 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
Z62 Chassis § Pin Din Socket. 8 for £1.00
763 Chassis Din Speaker Socket 8 for £1.00
Z64 1" Jack Socket enclosed. SPNC Switch
Contact 6 for £1.00
265 S0239 C.B. Chassis Socket 2 for £1.00
5 for £2.00
Z66 3.5mm Metal Jack Plug 6 for £1.00
~ MISCELLANEOUS
Line output transtormer for RBM 823A £4.25 each, 3 for £10.00

ITT VC200 4P/B Transistor Tuner. Suitable for some Pye

and Philips sets. 3 hole fixing £2.75 each
Decca Bradford Tuners. 5 button type £3.00 each, 5 for £12.50
Decca Bradford Triplers £3.00 each
UHF Modulator UHF out Video in. Ch. 36.

24" x2"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.O.S. IC’s. transistors, diodes, sockets.

switches etc. Pack of five assorted boards £2.50
GEC Hybrid 2040 series Focus Assembly with lead and

VDR rod £2.00 each, 3 for £5.00
Convergence 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 cach, 2 for £5.00
PYE 697 Line and power Panel, damaged with some

components missing but ideal for spares £2.20 each, 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
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

fixing ° 5 for £1.00, 100 for £12.50
Cassette/Calc Leads. 2m long. figure 8 skt. to flat pin.

American plug 60p each, 3 for £1.50
3.5mm Jack Plug on 2m of screened lead 5 for £1.00
T.V. Game Remote Controls. Contains 22k thumbwheel pot
on 2m of screened lead with 3.5mm plug

3 for £1.00

2 for £1,00

Mains Neons 10 for £1.00
Mini Grundig Motors. Regulated, variable. .
9/16” x 14" 1-6V 60p each, 3 for £1.50
2k2 Screenfeed Resistors.

White ceramic, 9 watt. with fusible tink. 8 for £1.00
Phillips G8 Transductor. £1.20 each. 3 for £3.00
Mullard LP1173, 10 watt,

Amplifier module with circuit diagram. £3.50 each. 2 for £6.00
E.H.T. Discharge probe, with heavily insulated

handle, with fead and chassis connector. 60p each. 3 for £1.50

Dept. TV, The Warehouse

GEMINI ELECTRONIC COMPONENTS

, Speedwell Street, London S.E.S8.

Please quote ZED code where shown. Send cheque* or Postal Order. Add 60p P&P and 15% VAT.
*Schools etc. SEND OFFICIAL ORDER. Allow up to 28 days for delivery.
ZED PACKS now available for CALLERS at 50 Deptford Broadway, London, S.E.8.
Send Large S.A.E. for list of Quantity, Prices and Clearance Lines etc.
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Simple VHF Preamplifier

THE need arose for a wideband, Band I preamplifier
using the minimum number of components and with a low
noise figure. The various circuits and data sheets available
were consulted and the BFY90 (BFX89) transistor
seemed to be a suitable choice. After some experimenta-
tion the circuit shown in Fig. 1, with high-pass filtering at
the input, was adopted. This was found to have good gain
and a low noise performance over the ch. E2-4 spectrum,
with zero response to short-wave radio signals. Subse-
quent measurements (see Fig. 2) established that the
Band I performance was indeed good, and that it
extended with only slightly reduced gain across Band II
and with reduced though still useful gain through Band
III. The noise figure is fairly level over this wide band-
width. The results.shown in Fig. 2 compare favourably
with the data sheet for the BFY90.

The input circuit is a compromise to get a reasonable
v.h.f. coverage: hence the rise in the noise figure 1o 4-2dB
at the extreme Lf. end of the bandwidth. Increasing the
values of the capacitors in the filter network from 82pF to
say 250pF would reduce the noise figure at this lower end
of the bandwidth, but the performance at the h.f. end
would begin to deteriorate at a lower frequency. Fig. 3
shows alternative input and output circuits using Ambit
r.f. toroids — this is a more “upmarket” approach. The
high-pass filtering ensures that no s.w. radio break-
through will occur (unless you live next to the back fence
of the Daventry World Service or a CB operator using a
wideband linear amplifier). Such breakthrough is often
experienced with home built amplifiers of this type.

The unit can be operated from a 9-12V supply provid-
ing approximately 4-5mA. The BFY90 transistor is a
rather dated device, which the Ambit catalogue calls a
“golden oldie”. Hence its low price. I'd suggest however
that you buy a branded transistor from a specialist dealer
such as Ambit, Watford Electronics or Modular Electron-
ics — unmarked or unbranded devices are often inferior in
both performance and reliability.

Construction is very simple — the circuit can be built up
on a small square of 1% in. copper laminate. Drill a small
hole for the transistor to sit in — provided small resistors
are used, most of the circuit is self-supporting. The two
prototypes were houszd in the smallest available RS
Components diecast boxes, using 4BA solder tags sol-
dered to the copper laminate to support the board via the
nuts/bolts holding the coaxial input/output sockets.

The performance is excellent. The two prototypes have
been tried by several DXers, whose comments suggest
that the amplifier is a vast improvement on the commer-
cial Band I types they’d been using. Several Band II (f.m.
radio) enthusiasts have also tried them, and have found
that IBA signals down in the noise are lifted above the
noise while previously monophonic only signals give
acceptable stereo. Assuming that new components are
used, the cost of one of these amplifiers should be around
£2-2.50. My thanks to Paul Gardiner of the IBA who
arranged for the noise performance to be checked.

As a footnote, one of the prototypes suffered damage
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during a thunder storm whilst on test at Swanage last
summer — the transistor went short-circuit collector-
base-emitter when a lightning flash struck the cliff top
some thirty yards away (the unit had been left connected
to a Band I aerial). This is perhaps an unreasonable test,
so protection diodes have not been fitted at the input.
The diode in series with the positive supply feed is
included to give reverse polarity protection.

< SNo-
s e L [s2} sw
e e -0 k8
N _h /Ir 100p
1} 9 Output ”
4k7 g—12v
Input 82p 82p -
BFYS0
\
>z
L L I
rim

Fig. 1: Circuit diagram. The coils marked L consist of ten
turns each of 28g wire, close spaced at 1/10in. diameter.
Use 100V ceramic coupling capacitors and 1/8 or 1/3W car-
bon film resistors. Any silicon diode can be used in position
D1, e.g. type 1N4002 etc.
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Fig. 2: Gain and noise characteristics, measured with 75
input/output and a 9V, 4mA supply.

+—

T = Ambit T37-12 toroid

D)

Py 1
Yo w23 turns
R

+
g—12v

D3

Fig. 3: Alternative input/output arrangements using Ambit
r.f. toroids.
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VCR Clinic

One question consistently crops up during the course of
the lectures I regularly make at various venues: what sort
of scope do I recommend for VCR servicing? I normally
answer to the effect that the scope should have a
10-15MHz bandwidth and be a true dual-beam type. This
is based on the many years’ faithful service I've had from
my Philips PM3232 oscilloscope. The true dual-beam
operation provides two independent vertical signal displays
(if required) controlled by the one timebase, with none of
the interaction that with beam switching, i.e. one beam
giving two “chopped” displays, can give the impression
that more pulses than those in the actual signal are
present. The PDA tube in the PM3232 is operated at
10kV, maintaining the brightness and focus at the highest
timebase speeds. In practice the scope will display the
line pulses within the field flyback blanking period whilst
locked to the field sync pulses without too much loss of
brightness and focus. The cost of today’s equivalent, the
PM3233, is £863.

I kept to the PM3232 for a long time. There didn’t
seem to be much point in buying a new scope since what
was available wasn’t sufficiently exciting to make it
worthwhile. Then the PM3217 was launched. A quick call
to Pye Unicam and a PM3217 came along the following
day for us to play with and put through its paces.

The screen is 8cm high and 10cm wide, the display
being a pretty blue (P31 phosphor). As with the PM3232,
the PDA tube is operated at 10kV, giving crisp and bright
signal displays.

The facilities provided by the PM3217 are astonishing.
My main worry, that it’s a dual-beam scope using chopped
or alternate sweeps rather than a true dual-beam type,
was quickly put to rest. I soon managed to get the hang of
this and use the mode of operation that suits the signal to
be displayed best. A selection of A or B channel is poss-
ible, with both in the chopped or alternate mode, also A
plus B — and the B channel signal can be inverted. The
sensitivity is 2mV per division to 10V per division with *
3% accuracy, and the chop rate is SO0kHz. The frequency

Bright-up section
of di‘splay
]

.

Fig. 1: Displays on the Philips PM3217 scope.
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response — never disappointing in these instruments — is
d.c. to 50MHz.

The PM3217 has two timebases, main and delayed.
The main timebase has scan speeds from 0-5 seconds per
division to 100 nanoseconds per division, and can be trig-
gered from either the A or B inputs or externally. The

. trigger modes are selectable — a.c. or d.c., TV line or TV
field, automatic or manually by means of a slope level
control with positive- or negative-going slope selection.
The X position control also has a times ten magnification
facility.

There are two aspects to the delayed timebase opera-
tion. The scan can be delayed from either an input signal
or the main timebase via a variable delay time control.
Once the scan has been triggered, the speed can be var-
ied from one second per division to 100 nanoseconds per
division, enabling the user to pick out a section of the
main A display and have this section displayed separately.
A bright-up section is added to the main display and can
be moved across it by the delay time control and altered
in width by the delayed scan speed control.

The delayed timebase operates on both the A and B
inputs, giving a possible total of four display waveforms at
once. An example is shown in Fig. 1. In this, main beam
A is triggered from a VCR drum servo in the record
mode, the delayed A display being the sample pulse sit-
ting on the ramp. Main beam B is displaying the input
(or output) video signal. The delayed B display consists of
a few TV lines that occur during the scan period selected
on the delayed A timebase display. The stability of the
drum servo compared to just a few input lines can be
readily proved in this way.

All very well you may say, but what is the usefulness
above and beyond that of an ordinary oscilloscope? The
answer is in dealing with microprocessor controlled VCR
control systems. If you’ve ever tried to display the Io and
Ii ports of the microprocessor used in the HR7700 on a
cheap scope for example, or to compare the inputs and
outputs of the data selectors, you will know of the trigger-
ing problems. Trying to trigger my own PM3232 on non-
symmetrical data waveforms proved to be nearly impos-
sible. With the PM3217 it’s no problem at all. It’s incred-
ible the way it locks, giving a clear, stable display.

- To sum up then ’d say that the PM3217 is a scope of
scopes for VCR servicing and setting up. I ordered my
demonstration one without hesitation. The next point of
course is price! Very reasonable at £888. There’s also a
rechargeable battery option that brings the price up to
£1,135. If anyone has difficulty in obtaining one of these
scopes or would like to see one, you can get in touch with
me at the Newark Video Centre (108 London Road, -
Balderton, Newark) and I'll do what I can to help. S.B.

Ferguson 3V00

Our first patient this month was a Ferguson 3V00 which
would not record in colour. We tried it on playback with a
prerecorded tape and all was well. Subsequent checks
revealed that the 5:06MHz carrier was very low in amp-
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litude — on both record and playback. There was plenty of
5:06MHz carrier signal at the input to bandpass filter
BPF203, which selects the 5:06MHz output from one
mixer stage and passes it on to the other one, so we
replaced it. All was then well — strange that the fault had
shown up on record only. M.P.

Sanyo VTC9300

The Sanyo VTC9300 is a robust and trouble-free (albeit
heavy) machine. Up to now most of our troubles have
been due to the 12V regulator in the power supply
going-open circuit, but this time we had a machine in
which the clock’s third digit was twice as bright as the
other digits. The display is of the green flourescent type
which works like a valve (remember them?). There’s an
emissive filament, and the grids and anodes are matrixed
- one grid per digit and one anode for the same segment
in all digits. The grids are returned to a —23V supply via
100kQ resistors (see Fig. 2). Voltage measurements
showed —3V on G2 and —23V or —18V on the other
grids. Bridging the relevant 100k{Q resistor with another
one made no difference — the TMS1070 clock i.c. was the
culprit. M.P.

- Baird 8930

We’ve had a few minor problems with the Baird 8930
machine. The most spectacular was the one we had
recently where the tape speed in fast search was about
twice that in normal fast wind — it looked as though the
spools were about to take off. The reel motor is driven by
a bridge amplifier circuit (see Fig. 3) in IC12 (10VTO05) so
that it can be reversed. The supply for IC12 comes from
Q2 which in the search and unload modes is controlled by

IC6 (1458) on the servo board. On fast wind Q2 is,

turned fully on: in all modes the direction is controlled by
four inputs from the microprocessor IC2
(uPD553C-164). The fault turned out to be due to the
dual operational amplifier IC6, whose output was shorted
to the positive supply rail. M.P.

Ferguson 3V22

Here’s the “naked truth” about late versions of the 3V22
jamming up when stop is pressed. What happens is this.
The machine is in either the record or playback mode and
the stop button is pressed. The machine starts to
unthread, but the arms move only a small way and the
belt slips or comes off. Reason ~ the mechanism has been
modified, mainly to provide a more reliable take-up
clutch and different brake operation. When stop is
selected from play or record, maximum resistance is met
by the capstan motor in lifting the roller on the timing

Grease here

Fig. 4 (left): Stop
mechanism, bottom
view.
Fig. 5 (right): Stop
mechanism, top
view.

Capstan/flywheel
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Fig. 3: Reel motor drive, Baird Model 8930.

gear out of its notch. At the same time the “memory
plate” slides, operating the brake. Any stiffness here
causes the mechanism to stall and the belt slips.

One picture speaks volumes, so here are two (pictures,
not volumes, see Figs. 4 and 5). First lubricate, next check
for burrs, then either stretch the spring slightly or replace
with the modified type available from Thorn. M.P.

Philips VR2020

A Philips VR2020 machine was brought to us with the
complaint that “it stops after a few minutes” — and indeed
it did. With a tape being played back, the machine went
to stop after a short while. This was found to be due to the
video head drum slowing down and stopping. The drum
seemed to be rather stiff to turn, and as there was nothing
to loose by stripping the motor down we removed the
bottom end plate. The stiffness then went. In the bottom
centre of the motor there’s an Allen screw: slackening
this a quarter of a turn cured the problem. M.P.

Grundig 2 x 4 Super

We’ve had a number of Grundig 2 x 4 Super machines in
with tuner drift problems. The cause is tuning voltage
leakage within the tuner unit, the usual symptoms being
either inability to tune in the higher channels (the sweep

U
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Slacken & screws, rotate in
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tuning operates, as shown by the indicating digit on the
display, but the tuning voltage flattens out at some
15-20V instead of rising to just above 30V), or if the leak
is severe the station going off when the store button is
depressed. Otherwise these machines are very good: the
picture is excellent, there’s noise-free fast search and stop
frame, and the simple mechanism that provides cassette
loading and tape threading with a single motor is a mas-
terpiece of ingenuity. M.P.

Sony C7

The problem we had with a Sony C7 was that the tape
would thread but would not play. Fast forward would not
operate either. If the end alarm switch was on, it would
sound and the tape would rewind. Having had the prob-
lem of auto-stop on the Bush BV6900, I went immedi-
ately to the forward oscillator circuit, hoping to find an
adjustment. There isn’t one on this machine however.
Circuit checks were then made and we discovered that
the voltage coming from pin 8 of the sensor oscillator i.c.
(IC8 on the SY11 system control board) was incorrect at
10V. The circuit is basically a metal detector, so I checked
the sensing coil. The resistance was the same in both
cases, but when checked back to the board was 35()
instead of 2-5€). This turned out to be due to a build up of
oxide deposit on connector CN4013. All was restored to
normal after cleaning. M.S.

Sony C5

The fault with a Sony C5 was a line drifting down the
screen, on record only. Playback with a test tape was 0.k,
and on looking at the fault it was clearly due to the head
switching point shifting. RV3 on the AS6 board was
found to work but was not able to compensate for the
problem.

While making a recording and checking with a scope I
changed channels. The servo reference pulse didn’t
attempt to lock in at all, and on tracing the pulse back
towards the video signal I found some minor discrepan-
cies between the board diagram and the circuit diagram,
in the sync switching between record and playback. It

appears that the block diagram had been taken from the
C7 manual. On checking around this section I found that
D27 was connected to C403, but neither were connected
to pin 4 of IC12 (internal switch for record/playback
reference). Making this connection removed the fault.
There was also a voltage discrepancy at Q69. Perhaps a
corrected diagram should be issued. M.S.

Philips VR2020

Here are a couple of symptoms we’ve had with Philips
VR2020 head faults. The first was playback of pre-
recorded tapes o.k. but a tracking error on record. One of
the actuators that moves the heads up and down had
failed. The other symptom looked very much like open
chicken netting, affecting the chrominance only. A new
head drum cured the problem. M.S.

Ferguson 3V30

A Ferguson 3V30 we had in recently would thread up
and produce a static picture but wouldn’t run. Rewind
and fast forward were o.k., but once the tape threaded up
the usual clunk, i.e. the pinch roller engaging, was not
heard. On removing the cover we saw that the pinch
roller was indeed disengaged. I then threaded up the tape
and found that the roller would hold in if pushed towards
the capstan. There are two transistors in the control cir-
cuit, Q4 and Q5. The latter is fed with a pulse at the end
of threading up, to supply enough power to pull the sol-
enoid in, and was open-circuit base-to-collector. ~ M.S.

Philips N1700

The fault we had on a Philips N1700 looked like the line
hold being out on playback only. The servos were all
locked rock solid tc the reference signal, and after chang-
ing the servo panels the fault was still present. I was won-
dering what to do next when I noticed that the 50Hz
reference signal was not synchronised to the S0Hz mains
(generated from my hands holding the scope lead). The
cause of the trouble was a break in the wire that carries
the 5OHz mains signal to the servo board. ML.S.

Raising the Dead

A LITTLE while ago a chappie came into the shop and
asked whether we’d be interested in buying a colour set
for which he’d no further use. We cautiously asked what
make of set it was? Philips was the reply. “Does the
sound come on as soon as you switch the set on?” “Yes.”
So it was probably a G8 and thus a viable proposition to
fill the role of a loan set, of which we had a need. A deal
was struck, and later that afternoon I climbed six flights of
stairs to the top flat, where the set lived. Narrow stairs 1
noted.

He showed me the set working, and whilst the cabinet
was in good condition the picture appeared to be a bright
cyan, with not a trace of red in sight. Even so I thought it
was worth taking a chance, so I paid him and removed the
screws which secured the set to its stand. Then came the
task of carrying the set down to ground level. He offered
to do this for me, but seeing that the set was now my
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property I declined the offer and asked if he’d be kind
enough to bring the stand down for me?

Return to the Ranch

So I picked my way down the stairs, carrying the 22in.
set at an awkward angle. Now I'm well aware of what
you’re hoping or at least expecting me to tell you next.
Well, there were a few moments when I thought it might
happen — the set tumbling down with me tumbling after it
— but don’t forget that I always put my socks on standing
up. I was ‘as sure footed as a mountain goat on those
difficult bends where the right foot had plenty of space
but the left foot had only an inch to feel for. Huffing and
puffing, we eventually made it out to the front of the
house, just in time to see a traffic warden taking notes just
because there were these double yellow lines.
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“Oh it’s you” she said, putting her pad away.

“Don’t just stand there” I wailed, “open the back up
before I drop this thing.”

She did as she was told, as all women should, and mut-
tered in my ear “one of these days I'll catch you when
there are lines on the pavement as well.”

“One of these days I'll catch you when you haven’t that
uniform on” I said, “then I'll have my wicked way.”

“Who would help you then?” she said.

At this point I remembered the stand. “Keep an eye on
the van love, something’s missing.”

I nipped back in to find him laying at the foot of the
stairs with the stand around his neck, mumbling some-
thing to the effect that the stairs would one day be the
death of him. Apparently he’d stopped to have a word
with someone on the first floor, and by the time he started
down again I was out at the van. Which was why I hadn’t
heard the crash. What a good job he’d not been carrying
the set. Oh yes: was he hurt? Well I don’t think he suf-
fered any lasting injury, and the stand was still in one
piece. So, wishing everyone the best of good luck, I
departed for the shop to make sure that everything there
was going according to plan. I found Honey Bunch listen-
ing patiently to a customer who was describing what was
wrong with his set.

It was a portable, and apparently wouldn’t go unless
turned over and slapped on the bottom. Honey Bunch
seemed to find this very interesting. “I see. It won’t go
until you smack its bottom. Fancy that! Well I never!”

It transpired that the line output transistor was bolted
to the bottom panel on a heatsink and that the nut was
loose. A jolt was necessary to complete the path to the
collector of the transistor. A turn with the pliers was all
that was required. This made the customer happy, but
Honey Bunch kept on about it. Her comments were
interrupted by a loud noise outside.

The Wheelbarrow

We were somewhat surprised to see a large iron
wheelbarrow being humped up on to the pavement by
two chaps. In the barrow was an object covered by a piece
of black plastic sheeting that was secured by a number of
house bricks. They brought the barrow over to the shop
door and proceeded to remove the bricks, dropping them
on the ground. Eventually the object was uncovered. It
was a Decca 30 series set (Bradford chassis) which they
then carried into the shop. They were apparently father
and son, and father did the talking.

“I came in last Saturday and told you the sound had
gone off on my TV. I asked you which valve it was and
you said it could be the PCL82 or something that carried
the juice to it — perhaps both.” He talked on without a
pause. “The valve I paid you one pound sixty five for
hasn’t done the job so we’ve brought the set along.We
live at Meopham (about six miles away) and I know you’d
charge if you came out. Can’t see me paying through the
nose if I can bring the thing in myself, so here it is. Pic-
ture’s lovely — isn’t it son? Sound’s gone off, that’s all.”

Six miles. Through rain and wind. What courage! What
fortitude! What an idiot! The poor old set must have been
shaken out of its life after all that way on an uncushioned
metal barrow.

With some misgivings I took the back off and plugged it
in. The valves warmed up but there was little other sign of
life.

“Where’s that lovely picture you mentioned?” I asked.
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“Something must have happened on the way” he
moaned. “Anyway, here’s the valve I paid you for. If you
give us the money back me and the boy will go and get
ourselves a cup of tea while you do the set.” I wondered
about the import of this statement, but gave him his one
sixty five and off they went.

Pulling the chassis back I was able to reach the h.t. fuse
which had failed. With a new fuse fitted the e.h.t. rustled
up once the valves had warmed, but there was no sound.
The 1-8k(} resistor that supplies the h.t. supply to the
PCL82 audio amplifier/output valve was open-circuit. It
had died a natural death rather than being killed by the
PCL82, so we wrapped the job up and found a nice piece
of packing for the set to travel on more comfortably.

A little later the owners returned from their refresh-
ment. They didn’t argue about the service charge (much
to my surprise), so apparently they hadn’t needed the one
sixty five to pay for the tea.

Red is Dead

At last I could investigate the newly acquired G8. Vol-
tage checks on the base revealed that all three guns were
receiving equal voltages, but there was no sign of red. So
we asked the tube tester for help. It said blue gun good,
green gun good, red gun nothing. We then employed the
tester’s reactivation section. Still nothing.

So we brought into action the reactivator we built from
the Television design published back in April 1978. With
a meter in series with the red cathode and boost applied
to the heaters we got a reading of only a few microamps.
Left for a bit the needle climbed a couple of microamps
and then fell back again. Clearly the red gun was bug-
gered. We would have to fit a new tube, but meanwhile
we could hardly hurt this one so we decided to carry out a
couple of experiments. The normal heater supply from
the tester is 6-3V, the boosted supply 8V. How about
some more? We’ve a bench supply for checking car
radios, cassette recorders, etc. This normally supplies
12V at 1A, but can provide more — up to about 15V.

With nothing to lose we applied 12V to the heater
pins, with the red grid and cathode still connected to the
reactivator via the meter. After a few seconds the heaters
glowed very brightly. A few seconds later a nice splutter-
ing came from the red cathode and the meter’s needle
swung over to 60mA, with the lamp lighting just to add
fun to the proceedings. We immediately removed the
12V supply and reconnected the reactivator’s heater
supply. The heaters dimmed nicely, but the needle still
maintained the full reading and the lamp remained alight
to show that the red cathode was alive indeed, as were
our hopes. The set is still giving a reasonable picture in
fact, and we hope it will continue to do so for a while.

Thus encouraged, we decided to try the process out on
another duff tube —- one whose green and blue guns had
both gone. This time the results were not as hoped for,
and we realised that our first experiment had been a
lucky one.

Finally, if you try this excess heater volts lark don’t
blame us if the heaters fail on you. Do it only if you’ve
nothing to lose.

Footnote (ha ha!)

Oh yes, and Honey Bunch says if he’s as sure footed as
a mountain goat how come he falls over a snow flake and
rips his sheepskin?
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TV-VCR Compatibility

A RECENT Test Case item (number 229) highlighted the
problems of incompatibility between TV sets and VCRs -
in that case a JVC VCR and a Philips G8 chassis, the
problem relating to the effect of noise on the black-level
clamping in the TV set. I've had several instances of com-
patibility problems of one sort or another recently, not
only with TV sets that didn’t like particular types of VCR,
but also home computers that are fussy about the type of
receiver used for the display, TV games that produce
rolling football fields (Kevin Keegan himself would have
trouble on such a pitch), and sets in which colour drop-out
occurs when they are fed from an h.f. distribution system
with substandard burst and chroma levels.

These problems all arise from the fact that the signals
presented to the set are substandard in some way com-
pared to a broadcast signal. Often the receiver is not
faulty at all, and as different receiver designs vary in their
tolerance of non-standard signals the situation arises
where certain combinations of receiver and signal source
. are incompatible. In many cases something can be done
to improve the situation — occasionally at the signal
source, but more often at the receiver, where a modifica-
tion may be possible to increase its tolerance of non-
standard input signals.

We suspect that this sort of situation is becoming more
common as time passes and more types of peripheral
equipment become available. The purpose of this article
is to suggest ways of overcoming the problems. It’s sur-
prising how much can be done in this direction with care-
ful thought.

Initial Servicing

The first step is to ensure that all equipment is in good
-order and working correctly. A decoder which is out of
alignment for example may well give reasonably accept-
able colour on a broadcast transmission but poor or no
colour on a locally generated signal. A sync separator
transistor-starved of base bias due to a high-resistance or
open-circuit bias resistor may cause only a momentary
field slip on certain captions with a broadcast programme,
but uncontrollable picture rolling might well occur with
this VCR but not that one! We remember a case where
severe vision buzz almost blotted out the sound from a
" sophisticated TV games console, whereas broadcast TV
reception was quite tolerable: fitting a 6MHz ceramic
filter, followed by careful adjustment of the intercarrier
and sound detector circuits in the set, rendered both the
off-air and TV-game sound crystal clear.

Possible Modifications

Once you've confirmed that there are no faults in the
receiver, the next step is to try to establish which charac-
teristic of the local signal is different from the broadcast
standard, so that the area of the set requiring attention
can be identified. Many TV games for example have a
single long field sync pulse instead of the broadcast stan-
dard of five short ones. In this case experimentation with
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the time-constant of the field sync pulse integrating circuit
may improve matters. Where the locally generated signal
has a colour burst timing error that causes colour drop-out
and locking problems, the receiver’s burst gate “open”
time can be widened by modifying the gate’s timing com-
ponents. And so on. In cases like this, a working know-
ledge of the receiver’s circuitry and an oscilloscope are
essential.

Unless the receiver is to be used to display the locally
generated signal only, it’s important that any modifica-
tions do not affect off-air reception. In some cases a
switch will be needed to remove the modification with a
broadcast signal.

Problems Encountered

Some of the compatibility problems we’ve encountered
are listed below, along with some indications of the line of
approach to take in each case.

Sound buzz: Check the video input level and the setting
of the 6MHz generator in the generating equipment’s r.f.
modulator. Fit a ceramic filter in place of, or in addition
to, the intercarrier sound tuned circuits in the receiver.
Carefully align the receiver’s 6MHz f.m. demodulator cir-
cuit.

Poor reference oscillator locking due to a mistimed burst:
Realign or modify the burst gate timing in the receiver to
accommodate the local and broadcast signals.

Colour drop-out due to reduced chrominance level:
Increase the chroma gain prior to the burst gate.

Field rolling or jitter due to poor picture/sync ratios:
Increase the video drive to the sync separator.

Line pulling at the top of the picture due to a “simple”

field sync pulse: Check the action of the line sync dif-
ferentiator; try changing the time-constant of the fly-
wheel sync filter circuit.

Crossmodulation due to r.fAf. overloading: Fit an
attenuator at the aerial input.

A.F.C. lock-out with a double-sideband r.f. signal: Fit an
a.f.c. disabling switch or disable the a.f.c. on the channel
used for the local signal.

Spurious patterns due to digital signal generating equip-
ment (i.e. computer or TV game) with output pulses having
very fast rise times: Wind the coaxial lead to the TV set
around a ferrite ring — about twelve turns toroidal.
Bright-ups superimposed on the picture due to spurious
signals during the field flyback blanking period: Speed up
the field flyback or fit/modify the field flyback blanking
circuit. ’
Flutter due to noise in the back porch period (e.g. test case
229): Increase the time-constant of the TV set’s black-
level clamp. :

Most of the above suggestions apply mainly to older
sets. In all cases it’s wise to consult the manufacturer’s
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service department before diving in with the side cutters.
Very often you’ll find that the setmaker’s service depart-
ment has encountered and solved the same problem and
can suggest a proven modification — some of these are
listed later. :

Mechanical Jitter

Mechanical jitter is the greatest cause of difficulties, i.e.
the use of a TV set for playing back video tapes or discs.
It’s well known that some sets require modification to the
line sync circuit — let’s spend a few minutes examining the
reason for this.

In any recording system where mechanical movement
of the recording medium is involved, minute imperfec-
tions in bearings, friction surfaces and tape guides, along
with the elasticity of the tape itself, mean that there will
be tiny variations in the timing of the signal being read off
the tape. Dirt build up and lack of lubrication also contri-
bute to the problem. It’s important therefore to ensure
that a VCR or disc player is in good mechanical condition
and that it’s regularly cleaned.

The degree of mechanical jitter we’re talking about is
very small indeed, quite unnoticeable in audio reproduc-
tion. At the television line rate however such minuscule
timing variations become quite significant. Even high-
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READERS PCB SERVICE

Issue Ref.no. Price
November 1976 Ultrasonic Remote Control D007/D008 £3.85 per set
March 1977 Teletext Decoder Power Supply D022 £3.75
May 1977 Teletext Decoder Input Logic DO11 £12.50
June 1977 Wideband Signal Injector D031 £1.00
June 1977 Teletext Decoder Memory Do12 £10.5C
July/Aug 1977 Teletext Decoder Display D013 £11.00
September 1977 Teletext Decoder Switch Board D021 £1.75
April/May 1978 CRT Rejuvenator D046 £3.00
October 1978 Colour Receiver PSU Board D052 £4.00
January 1979 Colour Receiver Signals Board D053 £10.75
February 1979 Commander-8 Remote Control System D054/5 £6.00 per set
March 1979 Colour Receiver Timebase Board D049 £17.13
July 1979 Colour Pattern Generator D062 £14.50
D063 £9.15
September 1979 Teletext Decoder Options Board D064 £8.50
August 1979 Teletext Decoder New Mother Board D065 £6.00
August 1979 Simple Sync Pulse Generator D067 £4.00
September 1979 New Teletext Signal Panel 11331 £8.00
October 1979 Teletext Keyboard D057 £3.50
All boards ar? epoxy glaSSﬁbl'e October 1979 Teletext Interface Board D058 £5.00 °
and are supplled ready drilled and November 1979 Colour Receiver Remote Control D066 £5.00
1 January 1980 Remote Control Preamplifier D061 £3.75
roller tinned. . February 1980 Teletext/Remote Control Interface D070 £9.50
Any COIT espondence concerning Febrl;lary9 1980 LED Channel Dis(;:)'llay Do7t - 24.0(;
: . March 1980 Improved Sound Channel D072 3.2
thls service must be addressed to May 1980 Monochrome Portable Signals Board D074 £6.25
READERS’ PCB SERVICES June 1980 Monochrome Portable Timebase Board D075 £7.75
. . July 1980 Monochrome Portable CRT Base Board D076 £1.00
LTD, and not to the Editorial Sept/Oct 1980 New CTV Signals Panel D077 £9.50
omces_ January 1981 Small-screen Monitor Board D078 £8.50
December 1980 Video Camera Pulse Generator Board D079 £4.50
December 1980 Video Camera Video/Field Timebase Board D080 £5.50
January 1981 Video Camera Power Supply Board D082 £2.00
January 1981 Video Camera Line Timebase/H.T. Board D083 £4.00
Feb/March 1981 Video Mixer D086 £4.50
May 1981 Switch-mode Power Supply D089 £6.75
June 1981 Simplified Signals Board D088 £10.00
August 1981 Timebase Board D091 £9.00
August 1981 CRT Base Board D087 £2.00
September 1981 Remote Contro! Preamplifier D085 £1.00
September 1981 Remote Control Interface D090 £7.00
September 1981 Channel Display Module D095 £1.00
October 1981 Remote Control Transmitter D084 £4.00
October 1981 TV Pattern Generator D094 £6.50
December 1981 Clock-timer Display Board D092 £6.50
December 1981 Clock-timer Main Board D093 £10.00
March 1982 TV Sound Tuner D098 £6.00
May 1982 LOPT Tester D099 £2.50

Whitwell, Worksop, Notts.

Please supply p.c.b.(s) as indicated below:
Project Ref. Price

L

Prices include VAT and post and packing. Remittance with order please.
NAME
ADDRESS
Post Code
e e e
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quality professional video equipment is subject to these
problems, but in this case the played back signal can be
passed through an electronic timebase corrector. This
expensive device is in effect a very fast-acting variable
signal delay which cancels jitter by applying an equal and
opposite correction factor. Cost precludes the use of such
exotic techniques with domestic and semiprofessional
equipment however.

The problem would not arise if the line oscillator was
directly triggered by the off-tape sync pulses. Flywheel
line sync is the order of the day with TV sets however,
and has been for many years. The effect of flywheel line
sync is to average the influence of the incoming line sync
signal over a period of several lines. This is fine for TV
reception, especially in noisy or fringe area conditions.
The time-constant of the flywheel line sync filter is
generally too long for VCR operation however - it makes
the line sync circuit too sluggish to be able to follow the
short-term timing variations in the off-tape signal. So
while the timebase produces a smooth, average-rate scan,
the picture twitches laterally in time with the signal jitter.
Thus even with a VCR in good condition it may be neces-
sary to reduce the set’s flywheel sync time-constant to
enable the line oscillator to follow the rapid fluctuations
in the timing of the off-tape signal and thus straighten up
the picture. As a rule, the time-constant needs to be
reduced to about one third of its original value — this rule
of thumb can be applied in cases where modifiction
details for a particular model are not available.

Old and New TVs

All current TV sets and those produced in recent years
are designed for VCR operation. Selection of the last
tuning button, (extreme bottom or right-hand side of the
selector band), or the one marked VCR or AV, is all
that’s necessary. Some Pye-Ekco colour sets have a VCR
switch mounted at the rear, whilst almost all Japanese TV
sets are designed with a short flywheel time-constant and
thus need no modification.

Some older sets do not like VCRs at all — for example
my old Rank A823 took violent exception to the Philips
N1500 machine I acquired. In general it’s not a good idea
to use an old set with a VCR, not only because of sync
problems but because the general performance standard
is likely to be low — and the errors will be cumulative.
Also, a VCR replay signal will never be as good as an
off-air one. A customer of ours recently bought almost six
hundred pounds worth of all-singing, all-dancing remotely
controlled VCR and uses it with a seven-year old set.
After the appropriate modifications were carried out to
the set, reasonable pictures were produced on playback.
I’'m not convinced that the customer is getting his six
hundred pounds worth however!

Most VCRs have video and audio output sockets, and
several enlightened TV manufacturers are fitting AV
sockets on their latest models. Where playback can be
done at video/audio frequencies rather than passing the

Junction 3R1/7/9

From emitter
of 21R8 ‘01

*——‘

8ci08

pm &

Fig. 1: Field blanking modification for the B and O 3400
chassis. Both resistors should be 0-5W types.
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signals through the VCR’s modulator and the set’s tuner
etc. this has much to recommend it — something to bear in
mind when purchasing new equipment. The era of the TV
receiver-monitor is upon us!

Before listing specific modification details, let’s con-
sider one or two other aspects of harnessing TV sets and
VCRs together. '

Interference Problems

Many peculiar effects, from patterning through vertical |
striations to loss of colour, are due to mutual interference
by radiation between the two. This can be proved easily
enough by physical separation. The precise effects
depend very much on the TV and VCR models involved.
Very often the problem can be eliminated by interposing
an earthing screen (maybe wire mesh or aluminium foil)
between the two (earth it if necessary). I've found this to
work in several cases where the VCR resides on a shelf
below the TV set.

Black-level Clamping

Another occasional problem area is the TV set’s black-
level clamping arrangements. Any locally generated
signal with a lot of noise during the back porch period is
liable to confuse the clamp if this has a short sampling
time. Sets vary greatly in their clamp circuits and time-
constants. The situation described in test case 229 con-
cerned a Philips G8 chassis with the BAOO combined
decoder/signals panel, the effect being fluttery horizontal
bars. It was cured by increasing the value of the clamp
circuit’s reservoir capacitor C224 from 0-15uF to 1uF.
In a more recent case I came across the set was a GEC
Model 2233H. In this chassis the black-level clamping is
done within a TDA2560 luminance/chrominance chip,
and severe brightness flutter on replay was cured by
increasing the value of the clamp reservoir capacitor
C208 from 0-47uF to 4-7uF: a tantalum capacitor was
used, any value above 4-7uF producing picture shading.

Sound Crackle and Buzz

Sound crackle and buzz on replayed video is another
problem we sometimes encounter, generally on older sets
that don’t use a quadrature f.m. sound detector (much
depends on the type of VCR). Sometimes the set needs
modification or alignment as already described, but
where the VCR is a JVC HR3330 or HR3660 or the
Ferguson equivalents 3V00 and 3V16 respectively,
improvement can usually be obtained by adjusting the
video modulation level and balance controls VR1 and
VR2. These need careful setting to maintain performance
(for full details see page 546 of the August 1980 issue and
page 296 of the April 1980 issue).

Field Bounce

Field bounce or judder is sometimes encountered with
certain equipment combinations. The most common
offenders are dealt with below: setmakers’ service
departments are usually happy to discuss specific cases
and suggest cures. Field judder on still frame is rather
different. On some machines this effect can be minimised
by adjusting a hidden preset (V-lock) at the rear of the
VCR. This needs setting up to match the receiver in use,
and usually works beautifully. Examples are the National
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NV861'0 and JVC HR3660/Ferguson 3V16. The ideal
frozen frame on which to adjust this preset is one with a
clearly defined horizontal edge. If the frozen frame is part

of a fast-moving scene, a degree.of judder will be present .

anyway due to the movement between successive fields.
A test card is ideal for this adjustment.

Modification Details

A lot of information on flywheel sync and other modifi-
cations has been generated over the years by setmakers,
VCR manufacturers (notably Philips) and lonesome
bench engineers beavering away in corners of workshops.

~ What follows is a set by set list of modifications, mainly to

the flywheel line sync department of each chassis con-
cerned, but also as much information as I have been able
to gather concerning other compatibility modifications.
Few Japanese sets appear in the list, and recent chassis
from most manufacturers are fairly thin on the ground
since TV design has for a long time taken VCR operation
into account. If a particular chassis does not appear
below, it’s probably suitable for use without modification.

With the 'exception of GEC sets, any chassis using a
TBA920 sync/line oscillator i.c. may be adapted by con-
necting pin 10 of this chip to chassis.This can tend to
upset the line sync performance in fringe areas or situa-
tions where there is a lot of interference. In this case it
may be necessary to fit a switch to restore the original
circuit conditions for off-air reception. In my own (very
poor reception) patch, I've sometimes found it necessary
to fit a toggle switch on the back of some Decca 100
chassis for this reason. With time and effort (and perhaps

a microswitch) this can be arranged to take place via the

last tuner button on some receivers.

Where the modifications given below are in graduated
form as it were, go only as far as is necessary to clear line
jitter etc. on the replayed picture, otherwise the off-air
pictures will be impaired. This applies particularly to B
and O and Philips hybrids, some ITT solid-state chassis,
and the Pye/Philips G11 chassis. Any further modifica-
tions or comments from readers are cordially invited!

Bang and Olufsen

2600-3200 hybrid chassis: Change C423 to 680pF, C428
to 0-01uF and C421 to 0:1-0-2uF for best results. If
necessary, replace R422 with a 50k} potentiometer and
adjust for best results.

3400 hybrid chassis: No flywheel sync modifications
necessary, but field flyback too slow for some applica-
tions. Blanking modification shown in Fig. 1.

3502, 4402, 6002 etc.: To prevent possible field bounce,
change 2R1 to 5-6MQ.

4000-5000 chassis (early models): Change 5CS5 to 0-1uF.
Fit an 0-1uF capacitor between pins 4 and 12 of 5IC1
(TBA950), with a 6804} resistor from pin 9 to chassis.
Short-circuit SR7. Fit a 4-7k(} resistor in series with SR4
on the earthy side, and a 14k(} resistor from pin 3 of SIC1
to the junction of the new 4-7k{} resistor and 5R4.
5500, 8000, 8800: To prevent possible field bounce,
change 2R4 to 5-6MQ.

Decca

10 and 30 series hybrid chassis: Change R434 to 680k(},

C419 to 2uF and C421 to 0-47uF.

80, 88, 100 chassis: Where no provision is made in the

channel switchbank, earth pin 10 of the TBA920 i.c.
Alternatively, in the 80 chassis change R314 to 100k(},
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C307 to 0-01uF with a 4-7kQ resistor in series, and R301
to 2-2M(Q.

The same applies to the 100 chassis, but the component
reference numbers are R311, C312 and R302 respec-
tively. ‘

Where field sync problems occur, fit a series combina-
tion consisting of a 680Q resistor and 0-22uF capacitor
from pin 12 of IC300 (TBA920) to chassis. Fit a 220Q
resistor in series with pin 10 of IC102 (TCA270) — close
to the chip. If necessary, adjust the tank coil L107 to
minimise field jitter.

70 and 90 series: Press buttons 1 and 2 together and tune
the VCR in on the “varitune” knob.

Doric (Rediffusion)

Mark III colour chassis: Numerous recommendations as

follows:

Flywheel sync: Connect pin 9 of 4IC2 to the 12V rail if no

provision already made.

Field flyback lines visible with TV games: Fit improved

TDA9400 chip (part number 38326). Change 4R14 to

10kQ) and remove any 33k{} resistor on the print side of

the timebase panel.

Field jitter on VCR freeze frame: Change TDA9400 as

above. Check that 4C22 (0-22uF) is 2% tolerance, i.e.

black letter G on body. Change 4R14 to 1MQ with a

1N4148 diode in parallel, cathode to 4C4.

Line pulling on freeze frame: Change 4R27 to 1-2M(} and

add a parallel combination of 33k(} and 0-033uF in series

with 4C11 at the 4IC2 end. If necessary unsolder the

tuner end of OR13, remove the PVC covered lead from

the junction OR13/0C4 and reconnect it to the freed end

of OR13, then fit a wire link between the two holes thus

vacated.

Poor sync where the signal’s synclvideo ratio is low:

Change 4R25 to 1k} and 4C10 to 270pF.

CB breakthrough on audio: Fit an 0-0022uF capacitor

between the base and emitter of 0TR6.

Colour drop out on an h.f. distribution system with low

chroma levels: Change 2R2 to 120Q.

Mark IV chassis: For field jitter on early models change

0R26 and OR27 to 150}, 3R21 to 82k} and 3C11 to

3.3uF. Short-circuit 3R22. .
A complete range of video/audio connecting leads for

use with the Mk IV chassis and many types of VCR/disc

players is available from Doric Radio Ltd.

Finlux

Peacock: Interchange C5102 and C5103
(0-0027uF/0.0033uF). Change C5104 to 0-68uF, C5105
to 0-0033uF, R5105 to 3302 and R5108 to 8-2kQ.

GEC

Hybrid colour chassis: No modifictions necessary.

C2110 solid-state series: Do not earth pin 10 of the
TBA920 chip as the result will be jagged verticals. A
short time-constant is used as standard. In models with a
six-button tuner, change R414 to 12k{). In models with
an eight-button selector use channel eight.

Grundig

Hybrid CTV chassis: Change R606 and R607 to 220k(},
C608 to 0-056uF and replace R609 with a 100k(} poten-
tiometer — set to maximum resistance, then back off until
horizontal jitter just disappears on tape replay.
5010-6010: Use tuner position seven. If necessary, fit a
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series combination consisting of 1k{} and a 1N4148
diode, anode of the diode to pin 12 of the horizontal
module, resistor to pin Z9 of the “electronic” module —
the diode (Di417) may already be fitted in the horizontal
module.
1510, 1613, 6632 series: Change C421 to 0-15uF, C423 to
0-015uF, R421 to 4-7kQ) and R422 to 5-6k{} in horizon-
tal module 29301-008-05.
Super-Colour receivers: If pulsating colour occurs, pro-
ceed as follows:
Chroma module 7247:072-:00 replace R831 with
ZPD4-3V zener diode.
Chroma module 29301.024.01 short-circuit R822 and
change C821 to 5-6uF, C822 to 0-015uF and C833 to
0-33uF.
Chroma module 29301.024.20 (PAL/Secam) change
C1647 to 15uF.

New and exchanged modules will have been modified
by Grundig UK.
GSC100 and GSC200 chassis: Use last channel button
marked VCR.

Hitachi

PAL-2 chassis (Models CAP160, CEP180, CNP190 etc.):
Change C705 and C706 to 0-022uF, R713 to 33Q) and
R710 to 12kQ. Short-circuit C736 and fit a 390pF
capacitor across R709.

ITT

Hybrid colour chassis (CVCS etc.): Change C288 to
820pF, C290 to 0-1uF and R395 to 47k(}.
CVC25/30/32 chassis: To reduce vertical line wiggle,
remove WL32 (adjacent to L35) and replace with a
100uH choke (part number 06496). Fit a 22uF, 63V
electrolytic from the cathode of D26 to the adjacent earth
lug.

See module notes below, applicable to CVC20 to
CVCA4S chassis.

Module CMS11: To reduce Lf. line jitter, change R702 to
2:2MQ, R707 to 3-3k(} and remove earth link from video
button.* To reduce h.f. line jitter change R708 to 68k}
and C710 to 0-068uF. If this results in Lf. line jitter,
implement modifications listed above.

Module CMS30: For field jitter change R713 to 3-3k(}
and R702 to 2-2MQ. Add an 0-01uF capacitor in position
C714. Replace WL3 with an 0-1uF capacitor (C715).
Add a 100kQ resistor in position R714. Change R702 to
2-2MQ. Module becomes type CMS32. For L{. line jitter
change R707 to 3-3kQ. For h.f. line jitter change R708 to
82kQ and C710 to 0-068uF. Remove earth link from
video button.* :

Module CMS32: Line jitter — change R707 to 3-3k{},
R708 to 82k} and C710 to 0-068uF. Remove earth link
from video button.*

Module CMS40: Change R706 to 3-3k). Remove earth
link from video button.*

Modules CMF25 and CMF30: Change R2008 to 300k},
short-circuit R2001 and remove C2002 to improve field
sync. Modules become types CMF26/CMF31.

Up-dated modules CMS32 and CMF26/31 give better
performance on substandard sync pulses from h.f. dis-
tribution systems and TV games.

*This can cause slight impairment of fringe-area per-
formance — all buttons are made available for VCR use.

Luxor :
110° hybrid CTV chassis: Change R738 to 1-8k{}.
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NordMende
90° CTV chassis: Change R440 to 680k{}, C440 to 15uF
and C439 to 0:001uF.
110° TV chassis: As for the 90° chassis but the component
reference numbers are R448, C448 and C449 respec-
tively.

If difficulty is experienced with either chassis, fit a IMQ
potentiometer in place of R440/R448 and adjust for best
results. .

Philips

G6 chassis: Change R4076 to 82k, C4012 to 0-22uF
and replace R4078 with a 47k{) preset — turn to maxi-
mum resistance, then back off until replayed signal just
becomes stable.

K7/K70 chassis: Change R1170 to 82k{) and C785 to
0-22uF. Replace R1172 with a 47k{} preset — adjust as
above.

G8 chassis (earlier versions): On timebase panel, change
R4495 to 47Q) and C4496 to 10uF. Delete C4498. Panel
becomes type BA14. On if. panel, remove R2167 and
R2181. Change R2180 to 10k{) and connect it between
pin 3 of IC2001 and the 12V line. Panel becomes type
BA17.

G8/9 with combined i.f./decoder panel type BA0O: Flutter
with some VCRs can be removed by changing C224 to
1uF.

G11 chassis: To remove field jumping on VCR operation
change C2039 to 0-0039uF/100V. If necessary, reduce
R2003 to 1-8MQ or possibly 1-5MQ (keep value as high
as possible for best off-air results). Consult National
Panasonic technical department if these modifications
don’t cure field bounce with the National VCR Model
NV7000.

KT3 chassis: Remove R8374 from sync module and con-
nect a series combination consisting of a 2:2uF capacitor
(observer polarity) and a 1-5k{} resistor between pin 9 of
IC8367 and chassis.

T4 monochrome chassis: Change R758 to 6802, C570 to
0-001uF, C567 to 15uF and C572 to 3-3uF. Short-circuit
R757. Connect junction of C566/R756 to chassis. Adjust
coil U464 for optimum playback.

TS7 monochrome chassis: Connect a 390€) resistor across
R215. Short-circuit R240. Connect an 0-082uF/50V
capacitor across C197 and a series combination consisting
of 10k€}/22uF (observe polarity) across R213. Open-
circuit the print between pin 5 of U4 and the junction of
R240/R241. Connect a 4:7k(} resistor from pin 5 of U4
to chassis. Fit a screened lead, with the braid to chassis
and the core to the junction $S37/C224. Connect a series
combination of 1k{2 and 0-068uF/250V from pin 5 of U4
to the lead’s core: leave braiding at this end disconnected.

Pye
691/693/697 chassis: Change R36 to 15k}, C203 to 180pF
and C202 to 820pF.
713 chassis: Short-circuit R621 by linking points Y1 and
Y2.
725/735/741 chassis: VCR compatible with TBA920 fit-
ted. Check VCR switching arrangements in individual
models.

See also G11, KT3, T4 and TS7 chassis in Philips sec-
tion.

Rank
A823 series with A803 scan drive panel: Change 5C12 to
0-01uF and 5C13 to 680pF.
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A823 series with Z504 or Z968 scan drive panel: Remove
5C12. Change 5C10 to 1-5uF and 5R15 to 4-7kS). If
jitter ensues on off-air reception, change 5C15 to
0-068uF.

Z179 chassis: Connect pin 10 of 4SIC1 to chassis. For
single-button VCR operation, use kit 215, part number
9500-4622.

7718 chassis: Connect pin 8 of 4SIC1 (TBA950) to the
12V rail by linking pins 1 and 2 of 379 (on decoder
panel).

Saba

E series: Change R504 to 47k{}, C503 to 0-0022uF and
C504 to 0-033uF.

F and G series: Change R633 to 47k{2, C633 to 0-0022uF
and C634 to 0-033uF.

Sony

KV2020/2022/2204/2206/2207UB: To cure intermittent
colour drop-out, change R308 to 1-5k{2 and L301 to
15mH (part number 1-408-160-11). Check and adjust
a.p.c. loop. If touble persists, change IC301 (type
uPC1365C). This trouble can also occur on broadcast
transmissions.

KV2704UB: As above. Component reference numbers
R308, L305 and IC301 respectively.

Tandberg

CTVI1 chassis: Modified sync/line oscillator module avail-
able from Farnell-Tandberg (Leeds). Current cost about
£40.

CTV2 chassis: Use last button.

Telefunken .
708 chassis: Add a 100k{ resistor across R434, a 120kQ2
resistor across R440 and an 0-O1uF capacitor across
C434.
709 and 710 chassis: Add a 27k{ resistor across R452, a
3.9k} resistor across R453 and an 0-01uF capacitor
across C453.

See also Decca section — many Telefunken sets have
Decca chassis.

Thorn

2000 chassis: Change C7 to 4-7uF.

3000/3500 chassis: Change C506 to 4-7uF.

4000 chassis: Change C316 to 0-15uF and remove R327.
Add lead to VCR switch S301, using tag behind braid
connection to existing screened lead. On signals proces-
sing module, add a 680() resistor in series with R193
(680€) and connect the new lead from the VCR switch to
the junction of these two 680(1 resistors so that the junc-
tion is taken to chassis when the VCR switch is depressed.
If the U702 remote control is in use, break the link across
connector 3A pins 1 and 2.

8000, 8000A, 8500, 8800 chassis: Change C423 to 2uF.
9000 chassis: Change C419 to 3-3uF and C421 to 1uF.
9800 chassis: If no AV switch fitted, change C423 to 2uF.
1500 monochrome chassis: Change C51 to 0-047uF and
R57 to 47k).

Components and Safety

Unless otherwise stated, capacitors should be 25V or
above and resistors W or above. Ensure that modifica-
tions do not infringe BEAB and BS415 requirements.
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Routine TV Receiver Tés {s:
Decca 10 and 30 Series CTVs

IN OUR article last month we considered a couple of
well-known chassis from the Bush-Murphy stable. Both
were solid-state. This month we turn to a hybrid colour
chassis to illustrate the different approach called for. Of
the various hybrid colour chassis, probably one of the
most commonly encountered after the Pye ones is the
Decca Bradford, which was used in models such as the
CS1910, CS2213, CS2030, CS2230, CS2630 and so on.
The later 30 series were very similar to the initial 10
series sets, though there were some differences and we
must be forgiven if some of the tips given in the following
notes do not apply to all models.

For example, the types and positions of the fuses var-
ied. Some models had a thermal cutout with a reset but-
ton, some had touch tuners in place of the press-button
type, and the later 30 series had a somewhat different
decoder with an MC1327P i.c. for colour demodulation
and matrixing etc. Also some of the smaller screen sets
omitted the raster correction circuitry. By and large how-
ever the basic chassis concept remained the same in all
models. An initial visual check is first required to verify
the presence of a thermal cutout, the position of the
fuses, etc.

Some Disguises

It’s also worth bearing in mind that large numbers of
these sets carried banners other than Decca. Large quan-
tities of ex-rental Rediffusion sets are still in circulation,
and names such as Classic are to be found. You will also
find the chassis in some Telefunken models, and a slightly
modified version was produced by Telpro. Carnival and
Tristar are other names that spring to mind.

Tuner Troubles

Most of these sets employ a tuner with four push-
buttons and a fifth that’s the tuner. Inaccurate channel
selection, where it’s necessary to retune the fifth knob
each time any button is pressed, is a very common com-
plaint. If the control panel is removed and the cover
taken off the tuner, you will see that each end of the
tuning spindle is secured by a semi-circular bracket fixed
by two screws. It’s usual for the screws to loosen or come
out altogether, with the result that the spindle flaps about
a bit. Hence the inaccurate channel selection. The screws
will normally be found inside the tuner, with the bracket,
and can be refitted without trouble to restore normal
operation.

Dead Set

If the set is dead on arrival, one should assume that a
fault has caused the cutout/mains fuse or an h.t. fuse to go
open, or perhaps a valve heater to fail, leaving the h.t.
very much in evidence to the careless hand or tool. One
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proceeds with a certain amount of caution therefore, first
checking the a.c. input to the cutout or fuse or checking
for the presence of h.t. at the main smoothing electrolytic
or some other convenient point.

If the h.t. is present at this point, the chances are that a
valve heater is open-circuit, and although any one of
them could be at fault the place to start is not actually
with the valves at all. Since the h.t. cannot reach the top
caps of the two valves (PL509 and PY500) in the line
output stage until they are heated, a resistance check
should be made from either top cap to chassis. A low
reading immediately rings warning bells to the effect that
a fault which could damage a new valve fitted in the
PY500 position is present.

The reason for the low reading is very often that the
boost capacitor C436 (0-22uF, 1kV) at the lower right is
short-circuit. Note the flylead which comes down from
the line output transformer. This is the link between the
transformer and the boost capacitor and the width circuit.
The capacitor (normally white or blue/white) so regularly
shorts that it’s the first thing the writer checks when one
of these sets comes in with a “no raster” or “no results”
complaint. A quick ohmmeter check across it will often
save some time checking elsewhere to find the cause of
the fuse failure. On occasions a direct short-circuit across
the capacitor may not mean that the capacitor itself is
shorted. So disconnect one end and repeat the check. If
the short-circuit is still present, the boost capacitor is
cleared of suspicion and the next items to check are the
PY500 (lift the top cap) and the fifth harmonic tuning
capacitor C435 (150pF or 220pF) which is mounted on
the transformer. Once in a while the transformer itself
may be at fault, with a short between windings, but this is
far less common. The ohmmeter check can be made from
the top cap of the PL509 or PY500 to chassis if you wish:
the correct reading is something in the order of 200k().

If a short is found and cleared, the result of it will still
be present — usually in the form of a blown h.t. fuse. The
situation of the fuse will vary according to the model. In
some it will be found on the right-hand side, behind the
line output valves, and of course the chassis will have to
be released and rolled back to gain access. In others it will
be found on the lower power supply section, near the
shift controls. In some sets the extra current flowing as a
result of the short-circuit may have proved too much for
the large cement-covered h.t. surge limiting resistor
which is in series with the h.t. rectifier diode on the left-
hand side of this horizontal panel. It’s R603, value 3-94).
A standard 3-3() section rated at over 10W is a suitable
replacement.

This resistor is often responsible for lack of h.t. and
could in fact be the only cause of the no results symptom.
No results might not be a completely true description,
even though there’s no h.t. This may come as a surprise to
some, since the sound output is provided by a PCL82
valve which is supplied from the h.t. line: the fact that
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there is no h.t. should result in no sound at all from the
speaker, but faint signs of life may still be heard and may
lead one to believe that the h.t. is present though there’s
none at all.

Access is improved by removing the lower left i.f. panel
or both this and the timebase panel — remove the connec-
tion plugs, then release the spring clips. The power supply
panel can then be removed or the set upended to enable
work to be carried out on the panel and the PCL82 audio
department which is often in need of attention.

More often the no h.t. fault leaves the valves glowing
and there is thus less doubt about what’s gone wrong.
Where the valve heaters are not glowing it should be
assumed that the h.t. is present until a check reveals its
absence.

Heater Chain

We have tended to suggest that if the valve heaters are
not glowing the PY500 is responsible, and this is so. It
often transpires however that the PY500’s heater is intact
and that the fault is further along the heater chain. The
PCL82 should not be overlooked as a possible culprit, but
due to its awkward position it’s easier to check the other
valves first (PL508 etc.). Simply remove them and check
between pins 4 and 5 with the ohmmeter. Where the
PY500’s heater is found to be open-circuit and there’s no
short-circuit to chassis from the top cap, there’s a possibil-
ity that the PL.509 may have a heater-cathode short. This
will have ruined the PL509 of course and taken the
PY500 with it, so the rule is that if the PY500 is replaced
and the PL509 has not been checked, keep a hand on the
off switch just in case the PY500 lights up like a 100W
bulb.

The Width Circuit

If the complaint is lack of width, it’s worthwhile first to
check the slider of the width control (bottom right), as
this often develops poor contact with the track. In this
event slight movement may be all that’s required to
restore normal working. If this is not the trouble, check
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the PL509 and PY500 valves and the width circuit resis-
tors. A very common offender here is R453 (330k{2), and
the symptoms may be misleading. This is because the
beam limiter circuit’s sensing point is the cathode of the
PL509, so that incorrect line output valve biasing will
affect the brightness/contrast levels. It can also lead to the
early failure of the PL509, and to intermittent fuse fail-
ure. Another resistor whose value is worth checking is
R444 (33kQ). This is the line oscillator valve’s anode load
resistor.

Grey Scale Problems

If the grey scale is disturbed and varies, attention
should be paid to the upper left preset controls which
tend to develop poor contact, thus altering the grey-scale
setting so that good black and white cannot be relied
upon. Occasionally the cause will be a dry-joint either on
the controls or at the bases of the RGB output transistors.
A few moments with a soldering iron and cored solder
will often pay dividends. The transistors themselves give
trouble, but not all that often — probably due to the effi-
cient heatsinks employed. The BF337 is recommended as
a replacement for the BF179.

Summary

All in all the Decca Bradford is a reliable chassis. The
sets you will come across will already have given quite a
few years’ service. The faults they are prone to are fairly
easy to recognise and trace once one has become used to
their habits.

The weak points are the usual mains filter capacitor
(C607, 0-1uF) failure; distorted or no sound, pointing to
the PCL.82 valve, the wirewound h.t. feed resistor and/or
occasional poor contacts around the valve base due to
heat over a period; and short-circuit capacitors, faulty
valves and changed value resistors in the line output
stage. A final word or warning. If the receiver is to be
turned on its side with the chassis withdrawn, make sure
that the nylon wheels are in their runners and locked at
the end. Nasty things can happen.
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LOPT Tester

LINE output transformer failure is a common enough
fault, on some chassis more than others. It’s not always
easy to be sure that the transformer is defective however
without going to the trouble of fitting a replacement.
Hence the usefulness of a tester. Open-circuit windings
present no difficulty of course: the problem arises with
shorted turns. The circuit presented here can be used to
detect shorted turns in the primary winding. We’ve been
using it now for over four years, and during this time it’s
given us reliable checks.

Circuit Details

The full circuit is shown in Fig. 1. Transistors Trl and
Tr2 form a simple RC sinewave oscillator circuit — actu-
ally an emitter-coupled Wien-bridge oscillator. In Fig. 2
the oscillator circuit has been redrawn to show the bridge
network. The principle of this type of oscillator is the use
of negative feedback and frequency-selective positive
feedback. Trl is the oscillator transistor, whose output is
developed across R1 and fed to the base of Tr2. The
output is taken from the collector-of Tr2, whilst the feed-
back is taken from its emitter.

Negative feedback is applied to the base of Tr1 via the
potential divider network R4/R3. The positive feedback
is applied to its emitter via the Wien network comprising
VR1/VR2/C4/R2/C3. The values of these components
set the oscillator’s frequency: at frequencies other than
the resonant frequency, the negative feedback exceeds
the positive feedback with the result that there is no out-
put.

Returning to the full circuit, the line output trans-
former’s primary winding is connected across the parallel
tuning network R2/C3 via the d.c. blocking capacitor C2.
A winding with shorted turns will load the circuit suffi-
ciently to prevent oscillation. :

The output developed across RS is rectified by DI,
charging its reservoir capacitor C5. This voltage is applied

Hamit |. Mustafa, T.Eng.

to the inverting input of the comparator i.c. (IC1), which
compares it with the fixed voltage fed to the non-
inverting input via R9 from VR3. When the voltage at the
inverting input is sufficient, the output at pin 6 turns on

% Components list

Resistors: Capacitors:

R1 22k C1 47uF 16V electrolytic
R2 22k C2 0-1uF polyester
R3 22k C3 0-022uF polyester
R4 47k C4 0-022uF polyester
R 47k C5 0-22uF polyester
R6 100k

R7 1k

R8 1M

R9 100k

R10 68k

All W carbon film

Potentiometers:

VR1 1k linear midget

VR2 2-4k linear subminiature preset
VR3 47k linear subminiature preset

Semiconductors:

T BC182L

Tr2 BC182L

IC1 301A (RS 307-244)
LED1 RS 586-475

Miscellaneous:

PCB D099

Case RS 508-560

PP3 battery with connector

Toggle switch (SPST)

2mm plugs and sockets, leads, miniature insulated
crocodile clips.

R1 < 22k R5 < 4k7 cs5 J-220n R6 % 100k
D1 T [ . b
la S1
ING148 e 1/
| mr E Y R8 VR3
C15247/16 BC182L 6
- 301A ——"V\—
i 2] ™ _% L
l 4
BC182L R4 VR1 A*}/Rz M R9
Tr —\V\ : v v L
. k7 1k 2k2 100k ‘,
1
c2 G R7 1k R10§68k -
SK1 ir > _ 11— > —L—
100nl - 22n
To LOPT CB.\_ZZn R2S2k2 R3Z 2k2 LED1 .,.
SK2>

[MHeT)

Fig. 1: Circuit of the line output transformer tester.
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redrawn to show the bridge
circuit, with Wien network for

positive feedback. Fig. 3: PCB print pattern.

the light-emitting diode LED1. Thus a good line output
transformer primary winding will be indicated by an
illuminated LED. A winding with shorted turns will stop
the oscillator and the LED will fail to light up.

Setting Up

To set the unit up initially with a new 9V (PP3) battery,
short together the probes to ensure that the oscillator
does not run, then adjust VR3 until the LED turns on.
Back off VR3 slightly until the LED goes off again.
Remove the short, turn VR1 to the mid-position, then
adjust VR2 to the crossover point. The tester is now

Fig. 4: Component layout.

ready for use — VR2 and VR3 should need no further
adjustment.

Use

To use the tester, adjust VRI1 till the LED just turns
on, then connect the probes to the line output trans-
former’s primary winding. If the LED goes off, indicating
that the oscillator has stopped, the winding has a shorted
turn. A good winding will start the oscillator even though
VRI1 is set before the turn-on point.

The tester has certainly proved its usefulness for us. I
hope it will be as helpful to other readers.

Test Report: CED CRT Tester

ANYONE engaged in TV servicing knows how useful a
good c.r.t. tester/reactivator can be. For some time now
we’ve been using a CED Model 4A, and as the results
have been good the following brief report may be of
interest to other readers.

Description

The unit is housed in a metal case with a sturdy carrying
handle and a black front panel with white lettering. It’s
designed for 220/250V a.c. mains operation and
measures 280 x 125 x 130 mm. The facilities provided
are emission testing, interelectrode leakage and short-
circuit tests, heater current measurement and a very
effective boost facility. The large meter on the front panel
is easy to read and clearly marked. There are two scales.
The top one is calibrated 0-1 for emission: the red section
0--4 indicates low emission, the green section -6-1 normal

emission. The lower scale is for the leakage tests and is

calibrated from zero to infinity.

There are four switches: a rocker type for power on/off,
with a neon indicator to show power on, and three rotary
switches. The gun switch has red, green, blue and mono-
chrome positions. The leakage switch has grid-anode,
gridcathode and heater-cathode positions, with a fourth
position for use when making emission tests. The mode
switch has heater current, emission and two reactivate
positions. A pair of terminals is provided on the front
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panel for heater current measurement in conjunction
with an external meter. For reactivation, up to 400V at
100mA is applied between the grid and cathode.

Results Achieved

We've reactivated a large number of monochrome
tubes with readings as low as -02--2 in the red over a
considerable period of time, boosting them to give read-
ings of -8--9. With colour tubes it seems that the red gun
usually looses its emission first, i.e. one often finds read-
ings of about -7 with the green and blue guns and -4 with
the red gun. We’ve reactivated many colour tubes to give
readings of -9 or better on all guns. Some colour tubes
that have given a zero red gun reading have been success-
fully reactivated to give equal readings on all three guns
and are still holding up well after a long period of time. A
large percentage of the monochrome tubes we’ve reacti-
vated have been checked and found to be performing
well after a considerable time.

Recommendation

In conclusion, we’ve found this instrument to be both
efficient and reliable and helpful on the bench and in the
field. It’s available from Willow Vale Electronics, Old
Hall Works, Arborfield Road, Shinfield, Reading, Berks
RG2 9DP (telephone 0734 884444) at £82.50 plus VAT.
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Inside the Philips VR2020

Part 2

THE heart of the Philips/Grundig V2000 VCR system is
the way in which the video heads are kept aligned with
the recorded tracks during playback. The technique is
called dynamic track following — the positions of the
heads are continuously adjusted to maintain correct track-
ing. This ensures optimum signal-to-noise on playback
and intermachine compatibility. To operate the system,
pilot tones (DTF signals) are laid down on the tape. They
are of relatively low frequency, slotting into the Lf. end of
the recorded signal spectrum as shown in Fig. 4 last
month.

Four different frequencies are used, fl 102kHz, 2
117kHz, f3 149kHz and f4 164kHz. These are laid down
on alternate tracks as shown in Fig. 12. Let’s take track
C, which is recorded by head K1. Since the azimuth angle
of the head has no effect at such low frequencies, head
K1 will pick up mainly 164kHz on playback. It will also
however pick up some 149kHz signal from track D and
some 117kHz from track B, i.e. from the two adjacent
tracks. If the position of the head is a little too high, it will
pick up more of the 149kHz signal from track D than the
117kHz signal from track B - the converse occurs if the
head’s position is too low. If the tracking is correct, the
signals picked up from the adjacent tracks will be of equal
amplitude.

It will be seen that beat frequencies (difference fre-
quencies) are produced — because the pilot tones from
the adjacent tracks mix with the track’s own pilot fre-
quency. The difference-frequency signal produced by
mixing the C and D track signals is 15kHz, the C and B
track signals producing a 47kHz difference frequency. If
these difference frequencies are rectified, we have volt-
ages which give us information about the position of the
head. The predominant mistracking frequencies are:
head K1 high 15kHz, low 47kHz; and conversely head
K2 high 47kHz, low 15kHz.-Since the error voltages are
in the opposite sense for each head, an inverter must be
used in the control circuitry for one of the heads, and a
switch must be used to direct the control voltage to the
appropriate head.

The video heads are mounted on piezoelectric
actuators (see Fig. 13) which when subjected to a poten-
tial difference move to give the control action. The direc-
tion and degree of movement depend on the polarity and
value of the applied voltage. A total movement of some
80 microns is possible, and since the width of the
recorded track is only 22-5 microns the control range is
more than adequate.

When one of the video heads is in contact with the tape
its vertical position is being continuously controlled as just
explained. When the control voltage is removed however
the actuators exhibit a degree of hysteresis, i.e. they don’t
always return to the same position. Since the dynamic
control voltage is removed from an actuator whenever its
head leaves the tape, this hysteresis could mean that
when the head again contacts the tape (at the start of the
following track) it would not necessarily be in the correct
position. For this reason, the control voltage is sampled
for about 2-Smsec at the beginning of each track, the
average value being held in a sample-and-hold circuit.

366

Brian Dempster

This voltage is switched to the appropriate actuator as its
head leaves the tape, ensuring that the starting position
for the next track is correct. The sampled voltage is
known as the “track starting value”. Fig. 14 shows the
track following discriminator in block diagram form.

Head Control on Record

The hysteresis problem means that it’s not possible
simply to remove all control voltages from the actuators
when recording. If we did, we would have no guarantee
that the tracks recorded by one head would not overlap
the tracks recorded by the other head.

To overcome this difficulty a short burst of another
frequency (f5, 223kHz) is recorded shortly after the start
of each track (see Fig. 15). When this is read back, an
indication of the proximity of the track to the adjacent
one is obtained. The width of the track and the angle at
which the tracks are laid down results in a 1-5 line period
offset, i.e. if f5 is written (recorded) for 1-5 lines and then
read for 1-5 lines, the read period for one track lies adja-
cent to the write period for the previous track. Thus the
amplitude of f5 read back will increase if the track being
recorded moves closer to the previous track and vice
versa.

It’s necessary to control only one head in this way,
actuator one being used. The control voltage produced is
sampled for a short time (13usec) at the end of the 5
read period and held for the rest of that track.

DTF System Summary

Summarising the DTF system so far then, the video
heads are mounted on piezoelectric actuators which pro-
vide a degree of vertical movement: the vertical positions
of the two video heads can be varied independently by
altering the polarity and magnitude of the control voltage
applied to each actuator. Track following signals are laid
down in a four-track sequence when recording, and a fifth
signal (f5) is recorded for just 15 lines on each track,

Difference-frequency signal

DTF signal
frequency

Tape direction
—

Head K2 K) K2 Kt O564)

Fig 12: Arrangement of the DTF signals on the tracks.

Piezoelectric Movement

actuator /of actuator
Control Metal AJ_I \ \ Jvideo head
voltage deposi(s'wj__, T
t j

Fig. 13: Head/actuator arrangement.
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Fig. 15: Extra signals (f5) are laid down to control the heads on record.
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Fig. 16: Head switching.
starting 15 lines from the beginning of the track. An f5
read period of 1-5 lines follows the f5 record period,
some of the f5 signal from the previous track then being
picked up. The amplitude of this picked-up signal is sam-
pled for 13usec and used as information indicating the
proximity of one track to the next one: this information
controls the position of actuator one whilst recording. The
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track-following signals (f1-f4) are blanked during the f5
read and write periods.

During playback the beat signals produced by crosstalk
between tracks are filtered and rectified, their relative
amplitudes producing the voltages to control the
actuators. The dynamic control voltage is applied to the
actuator whose head is in contact with the tape, this action
being controlled by a switching signal known as AS
(actuator switching). The dynamic control voltage is also
sampled for about 2-5msec just after the start of a track
by the SP (sample pulse) signals 1 and 2. SP1 occurs when
head K1 is in contact with the tape and SP2 when head
K2 is in contact with the tape. This sampled control volt-
age is stored and applied to the relevant actuator
(switched by the AS signal) when its head leaves the tape,
so that when the head comes into contact with the tape
again it’s in the correct position to start its next track.

Due to the use of a tape wrap of 186° (see Fig. 16),
there’s a small amount of duplication of the information
recorded at the end and at the beginning of consecutive
tracks. Head switching on playback - this is controlled by
the HP (head pulse) signal — occurs about 11 lines before
the field sync pulse (see Fig. 17). This ensures that the
playback field sync pulses occur at the beginning of each
track.

Timing
Fig. 2 last month showed the location of the head posi-
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tion indicator. This is a metal projection that interrupts a
beam of light normally incident on a phototransistor.
When sharpened and inverted, the pulse produced in this
way gives an indication of the position of the K1 head
relative to the tape. The pulse frequency is 25Hz. This
pulse and the field sync (divided by two) are applied to a
discriminator which produces a phase control voltage for
the head motor (see Fig. 18): phase lock normally occurs
when the head opto-pulse arrives half way up the 25Hz
ramp produced from the divided-by-two field pulse.
The head motor is also coupled to a tachogenerator
which produces 125 pulses per revolution of the head
drum, i.e. 62-5 pulses per head/tape contact. By using the
opto-pulse as a reset pulse, these tacho-pulses can be
counted in order to produce an HP switching pulse after
each tacho-pulse count of 62-5. The HP pulse occurs a
little before the field sync pulse however, so something
less than 62-5 pulses must be counted after the first
opto-pulse to bring us almost to the next field sync pulse.
It’s also desirable to have a degree of adjustment to allow
us to position the head switching accurately. A monost-
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able multivibrator is used for this purpose. After each HP
cycle the opto-pulse resets the pulse counter (shift regis-
ter). Once generated, the HP pulse can be used, after a
short delay (eight lines), to produce the AS pulse and the
playback sample pulses.

The time relationship between these various pulses is
shown in Figs. 17 and 18.

Pulse Generation

Fig. 19 shows the complete pulse generating depart-
ment in block diagram form. We’ll now take a closer look
at this.

The output from the shift register, after the preset
delay of 2-3msec provided by monostable A, triggers
bistable E whose outputs are used as the head (HP)
pulses. The other output from monostable A triggers
bistable D, whose outputs change the shift register count
from 47 to 62 and vice versa. The reset input to the shift
register comes via a NAND gate whose inputs are the head
opto-pulses and the inverted-Q output from monostable
A. These inputs are both normally high, so that the shift
register is reset by either an opto-pulse or its own output
pulse. The head tachogenerator pulse train is phase
inverted when the shift register is set to count 62. This has
the effect of extending the count by one half of the period
between the pulses, thus giving a count after 62-5 tacho-
pulses. The opto-pulse also resets bistable D, ensuring
that count 47 occurs first. The sequence is thus as follows:

The head drum opto-pulse resets bistable D (ensuring
that the shift register is set to count to 47) and also resets
(or “empties””) the shift register. The head tacho-
generator produces 62-5 pulses per head/tape contact
(125 pulses per revolution of the head). Thus after
47 tacho-pulses we are some substantial distance along
the tape track. At this point an output pulse from the shift
register triggers monostable A, starting a 2-3msec
(= 1msec) delay. The output from this monostable gets us
to 11 lines or so before the field sync pulse (see Fig. 17).
Its output then triggers bistable E to produce the head
pulses.

The inverted-Q output from monostable A also triggers
bistable C (via monostable B), whose outputs pass via
time-delay circuits to produce a train of 2-5msec pulses.
These are the sample pulses, which are directed to the
appropriate sample and hold circuit (Fig. 14) by one of
the head pulses during playback. In the record mode
these pulses are shortened to 13usec.

The f5 write (WR), read (RE) and write plus read
(WRE) pulses are initiated by the field sync during
record. Now the HP pulse occurs some 11 lines before
the field sync pulse (see Fig. 17), and WR occurs some 15
lines later. Thus WR occurs some four lines after the field
sync pulse. The necessary delay is introduced by monost-
able F. The duration of the WR pulse (about 15 lines) is
set by monostable G. The falling edge of this pulse starts
monostable H, producing the RE pulse. The addition of
these two gives us the WRE pulse.

Monostable J is also started by the falling edge of the
WR pulse. It has a duration of 80usec. The time differ-
ence between the pulse generated by monostable H
(93usec) and that produced by monostable J (80usec)
gives us the f5 sample pulse (13usec). This is used to
modify the sample pulse (SP) from 2-5msec during play-
back to 13usec on record. The inverse record pulse from
the microprocessor panel selects which to use, acting via
monostable B.
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So much for the original version. Most machines use
the later version however. The requirements remain the
same of course (f1-5, HP, SP1/2, AS etc.) and the timing
of these relative to the field sync is the same. In this
version however all these items are obtained by counting
down from the 4-9MHz oscillator in the SAA1085P i.c.
(in the original version this oscillator was used only to
generate f1-5 and the capstan reference on record).

The track-following frequencies (DTF pilot tones) are
produced by a programmable divider from the 4-9MHz
oscillator, the divider being programmed by field rate
signals which are also derived from the 4-9MHz oscil-
lator, via counters (see Fig. 20). Two kinds of control
signal -are required, both at field rate: one to initiate the
change from f1 to f2 etc. and the other, occurring about
four lines from the field sync pulse, to allow f5 to be

recorded. These signals are generated by binary counters.

The arrangement used is shown in Fig. 20. The,

- 4:9MHz signal is first divided by eight to get 612-5kHz.

The lowest frequency needed is 25Hz (HP), and for this
TELEVISION MAY 1982

purpose a fifteen-bit counter is required. This generates
the actuator switching, head switching and playback sam-
ple pulses. These functions are all timed relative to the
head opto-pulse, which is used to reset the 15-bit counter.

A separate nine-bit counter, reset by a 25Hz field
sync-locked reference signal, is used to count the correct
interval for the £S5 read and write pulses. This counter also
generates the 16usec sample pulse on record — the pulse
is directed to the appropriate output (SP1 or SP2) by the
25Hz HP signal from the 15-bit counter (this HP signal is
not otherwise used when recording).

In early machines the “track-sensing oscillator panel”
was designated U240 and the pulse generator (on the
head servo panel) U200. In the later machines the track-
sensing oscillator and pulse generator are incorporated
within the SAA1085P i.c. and live on the head servo
panel (type U280). The later panel plugs into the same
location on the mother board, but is not interchangeable
with the U200 panel.

In Part 3 we’ll be considering the servo systems.
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Fault Report

From Richard Blenheim, Keith Hamer,
Garry Smith and Mick Dutton

Thorn 1690 Chassis

No line sync in one of these sets led us to make a check
on the flywheel line sync discriminator diodes. These
were o.k., so we tried setting up the line oscillator coil.
Lock was achieved, just, but the fault was obviously still
present. It was subsequently traced to R102 (6-8k{}) in
‘the reference pulse feedback path — the resistor had
risen substantially in value. We’ve had the same problem
with R418 (10k(}) in the Thorn 8000/8500/8800 chassis.
R.B.

Thorn 9600 Chassis

The problem we had with a colour set fitted with the
Thorn 9600 chassis was sound but no vision (blank ras-
ter). This one took quite a time to track down since it
meant checking around the i.c.s on the i.f./decoder
panel.We eventually found that there were no black-
level clamp pulses at pin 5 of the SN76226ND lumi-
nance i.c., due to failure of VT115 (BC147) in the pulse
shaping/phasing circuit. No signs of colour either since
the same circuitry provides the burst gate pulses for the
TBA395 chroma i.c. R.B.

Rank A816 Chassis

We’ve had a couple of faults recently in sets fitted with
the Rank A816 chassis (the large-screen solid-state
monochrome one). The problem with the first was lack
of height with bottom cramping. After checking the field
charging and scan coupling capacitors 3C29 and 3C31
we started to check (by substitution) the transistors in
the field timebase. The problem was solved when
3VT11 (BC207), the npn transistor in the
complementary-symmetry driver stage, was replaced.

The other set was suffering from tuning drift. This was
cleared by replacing 3C13 (1uF) which decouples the
tuner’s tuning voltage pin. R.B.

Thorn 3000/3500 Chassis

We sometimes find R609 on the top of the power supply
panel in the Thorn 3000/3500 chassis open-circuit with-
out any apparent cause. It’s a special type of resistor (so
-don’t fit any old one) and is connected in series with the
h.t. feed to the chopper transistor (see Fig. 1). The cause
is usually a defective cut-out which is jammed or welded
internally so that it fails to operate when an overload
occurs. As a test, press the cutout’s reset button: if the

Cutout R605 R609
8 15

W606 weog F603 80V
] Ot —
0 w602
'
AC | €606ch anCE17
mains : 1759 7.2
[-/;
'
\
S 268

Fig. 1: Chopper feed circuit, Thorn 3000/3500 chassis.
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cutout is working the set should cease to function until
the button is released. It’s easy enough to make this test,
which may prevent more serious trouble developing.
The crowbar trip thyristor W621 can operate intermit-
tently, operating the cutout, and is worth replacing if
suspect. Make sure that the set e.h.t. control is correctly
set for 60V at the h.t. fuse F603. Other causes of inter-
mittent cutout operation are the chopper transistor
VT604 and C618. The latter is present to prevent short-
term flashovers operating the crowbar trip. K.H.-G.S.

Hitachi PAL-2 Chassis

No colour on early Hitachi colour sets, e.g. Models
CAP160, CEP180, CNP190 and CNP192, is often due
to failure of C533 (0-001uF) which couples the ripple
output from the burst detector to the two-stage ident
section of the decoder. R.B.

Ferguson 3787 .
A Ferguson 3787 colour portable was brought in with

the complaint “set dead”. When we carried out checks

we found that the start-up circuit seemed to be doing its

stuff but the soft-start/protection thyristor DU04, which

provides the h.t. feed during normal running, was failing

to come into operation. The cause was lack of pulses at

its gate, due to RU16 (82() in the pulse feed circuit -
having gone high in value. R.B.

Pye 713 Chassis

A fault we’ve had on several of these sets is an intermit-
tent reduction of height — by about an inch at the top and
bottom. The cause has in each case been a dry-joint on
the wiper connection to the height control R719. So
before starting to change components, check this con-
nection. K.H.-G.S.

ITT CVC20 Chassis

Another preset we had trouble with recently was the line
hold control (R710) on the sync/line oscillator subpanel
in the ITT CVC20 chassis — the fault was loss of line lock
and colour after the set had been on for some three
hours. Gently prodding the control enabled us to pro- -
duce the symptoms complained about.

Intermittent colour with the CVC20 chassis, especially
on early versions, is often due to poor soldering between
the print and the metal cross-members of the decoder
panel, via which pin 16 of the TBAS540 i.c. is earthed.
Sometimes an intermittent dry-joint on the burst phase
coil’s leadout wires (L508) is responsible. K.H.-G.S.

Hitachi CBP260

A new Hitachi set (Model CBP260 with 30AX tube,
equivalent to the GEC C2659H) was unpacked for dis-
play in the shop. When it was switched on, there was a
very narrow picture and a plume of smoke from the back.

- On investigation, R756 (30€}, 1W) was found to have

burnt up - it’s between the EW driver and diode mod-
ulator circuits. There didn’t seem to be any suggestion of
a short-circuit, so a new resistor was fitted and the set was
switched on again. Still the narrow picture, and still a very
warm resistor. Close inspection of the panel then showed
up a dry-joint on one leg of C751 (0-33uF), and on resol-
dering this a full width picture with no overheating was
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obtained - it’s one of the scan-correction capacitors
(there are four of them, connected in series-parallel.
M.D.

Pye Hybrid CTV Chassis

The problem with a Dynatron set fitted with the Pye
hybrid colour chassis was excessive brightness. I've had
this problem on many occasions in the past, often due to a
faulty PL802 luminance output pentode or its 2-7k{}
anode load resistor R354 going open-circuit — another
possibility is R397 (8-2k(}) in the CDA clamp voltage
potential divider network going open-circuit.

In this case the brightness control had no effect at all,
and the beam limiter preset would reduce the brightness
only very slightly, at one end of its track. The beam limi-
ter circuit acts via the brightness control in these sets. As
a first step, voltage readings were taken at the beam limi-
ter transistor VT35. These all seemed to be in order, so [
moved over to the brightness control network. There was
a reasonable voltage difference across the control, and 1
then noticed that the slider is decoupled to chassis by a
12-5uF non-polarised. electrolytic (C201). This turned
out to have a very heavy leak, replacement curing the
fault. M.D.

TV Sound Receiver

CONSTRUCTION of the receiver using the PCB designed
for the project is very easy and should not present any
difficulties. The circuit is so simple in fact that the use of a
PCB is not essential — the original prototype performed
extremely well when built up on a piece of Veroboard.
The only section that’s slightly critical is the preamplifier
(Tr1 etc.). This should be constructed with care, using
short lead lengths. In particular, keep the connection
from the i.f. output as short as possible.

For those using the PCB, Fig. 1 shows the component
layout. We suggest that the components mounted on the
front panel are connected to the board before final instal-
lation, so that alignment can be carried out.

To set the receiver up, connect a good aerial to the unit
and feed the output to an amplifier. Although the @ of

Part 2
Luke Theodossiou

the quadrature detector coil L2 is high, it should allow the
selection of a signal at virtually any setting of its core.
Tune to a station, then adjust the coil for maximum audio
output consistent with minimum distortion. This is easy
enough to do by ear, but those with the necessary test
equipment can inject a 6MHz f.m. signal at the input to
the ceramic filter and set up the coil before tuning to a
station.

The tuner’s i.f. output coil has little, if any, effect. It can
be set up by inserting an 18dB (or greater if necessary)
attenuator in the aerial lead, then adjusting the coil for
the minimum background noise.

The unit works well with a moderate signal level, but
for optimum performance a reasonably strong signal is
necessary.

e DV
® 120V ove :Ccs
+
T Ve
o0V ove 2040
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(-]
Supply O @
o
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Fig. 1: TV sound receiver PCB component layout.
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Letters

VHS COLOUR SYSTEM

I am finding Mike Phelan’s articles on VCR Servicing
extremely interesting and helpful. He is to be congratu-
lated on tackling such a complex and at present ill-
documented subject. I must however point out an error
that occurred in the January instalment and was repe-
ated in the February issue.-

As I understand the VHS recording process and its
chrominance crosstalk cancellation system, the ‘“‘channel
1” recorded chroma signals merely have the normal
PAL phase alternations while the ‘“‘channel 2”” chroma
signal is in addition successively phase retarded by —90°
line by line.

On playback the phase shift applied to the “channel
2” signal is also —90° line by line. In other words, the
627kHz off-tape “channel 2" chroma signal carries the
successive —90° phase shifts placed upon it during
record, and for correct up-conversion the 5-06MHz car-
rier must also be shifted by —90° in step. This gives a
correctly phased 4-43MHz chroma signal.

I hope this helps clarify the situation. I can well
appreciate how the confusion arose, since the informa-
tion from the manufacturers themselves is often errone-
ous.

D. A. Peck, T.Eng. (C.E.L), F.S.ER.T,
Senior Lecturer, Electronics Servicing Courses,
Southampton Technical College.

Mike Phelan writes: Right on both counts! The “channel
1/2” error started with Fig. 30 in the January issue. For
‘“ch. 1” read “ch. 2” and vice versa in this figure and the
relevant text.

As regards the chroma phase-shift paradox, the
5-06MHz carrier is indeed phase retarded on both
record and playback on the “channel 2" tracks (contrary
to what the JVC and Ferguson manuals say!). The
phase-shifted carrier is subtractively mixed with the
4-43MHz chroma signal on record, so that the “ch. 2”
627kHz signal goes on to the tape phase shifted by —90°
line by line. On playback we must advance the phase of
the 627kHz signal to compensate. This is done by retard-
ing the phase of the 5-06MHz carrier so that, when it is
subtractively mixed with the off-tape 627kHz chroma
signal, we get the correct 4-43MHz difference signal. As
the two signals are phase shifted in the same direction,
the relative phase between them is constant, i.e. the

4-43MHz signal remains of constant phase (apart from -

the PAL switching and the chroma modulation itself of
course). A look at the circuit will show that the
MN6061A i.c. which does the phase shifting cannot dis-
tinguish between record and playback.

Fig. 32 remains a valid depiction of the principle of
chroma crosstalk cancellation in the VHS system.

RANK T20 CHASSIS
With reference to Mick Dutton’s Fault Report (March),
I’ve recently had the same trouble with a Rank T20
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chassis, i.e. a dead set due to 4R16 being open-circuit.
This seems to be a regular trouble spot — it was also
noted by John Coombes in his article on the chassis in
the June 1981 issue. We found some discolouration of
the panel around the resistor, though the resistor itself
looked sound enough. There’s some 23V across 4R16,
resulting in a dissipation of about 0-6W. This could
account for its early failure. As the value (91012) is from
the E24 range and not always available, I fitted two
1-8k(} resistors in parallel, stacked one above the other:
using 0-5W types reduces the dissipation in each, and
should improve the reliability.

The circuit is in fact not a very good regulator. Better
results can be obtained by using a 7812 regulator i.c.,
but this would require substantial modification.

M. A. Priestley,
Edinburgh.

CAPACITOR TROUBLES

Reading Mick Dutton’s Fault Report (March), I was par-
ticularly interested in the comment *“‘the fault was even-
tually traced to C710 (0-01uF) . . . which read perfectly
on a capacitance bridge!”” Such comments have occurred
regularly in past editions of the magazine.

One is occasionally troubled by components (gener-
ally ceramic or electrolytic capacitors) that give a satis-
factory indication on ‘“normal” test equipment but
refuse to perform correctly in the circuit being checked.
This can cause much loss of time. It would be interesting
to get some ‘‘in depth’’ case histories of components that
fail to perform as requested in particular circuits. This
would certainly help the service engineer, by possibly
reducing the amount of time that has to be spent in the
‘“grope’’ method of fault diagnosis.

J. O. N. Burrows,
Havant, Hants.

Editorial comment: We suspect that the component con-
cerned had an intermittent high-resistance internal con-
nection, which would not show up on a test of capaci-
tance. Component reliability has been greatly increased
in recent years of course, but hard-to-explain failures
still occur to confuse all and sundry. We’d be interested-
to hear from any readers with experience in the compo-
nent manufacturing/testing fields.

USEFUL GRIPPER

Here’s a simple gadget that costs nothing to make and
can be used instead of tweezers to retrieve screws, nuts
and other small items from inaccessible parts of the
innards of chassis. It can also be used to grip a small
piece of foam or lint-free cloth for cleaning purposes.

Use an empty ball-point pen of the retractable kind.
Any type will do, but for optimum usefulness it should
be as long as possible and have a reasonably wide bore

Metal tip

Approx b
3";"’" l—— As long as p

dia
vaippev approx 0-65mm thick

X — — J
S
I—— 3-5em ———‘ Plastic or nylon ink !ube;

Fig. 1: Victor Rizzo's nut and bolt retriever.

TELEVISION MAY 1982

[ —

)=




at the tip (say 3mm). Bend in two a piece of chromium
or nickel steel or even phosphor-bronze wire, about
6-10cm long and 0-65mm thick, shape it as shown in Fig.
1 and press it down the plastic or nylon ink tube after
removing the writing tip. Reassemble the pen: if neces-
sary, find the best position for the steel gripper by forc-
ing it in or out of the tube.

Victor Rizzo,

Msida, Malta.

EMPLOYMENT CONDITIONS

After reading your interesting comments in the March
leader I'd like to air my views on the subject of well
trained engineers, salaries, etc.

My first point is not only that radio and television
servicing is lowly paid - it’s one of the lowest, according
to a survey of salaries in the field of electronics carried
out by the Electronic Engineering Institutions last year.
I wonder how many engineers would agree that once
you’re trained in this relatively narrow field of electron-
ics it’s very difficult to obtain employment in any other
branch of electronics? This is a point well noted by many
employers when discontent about salaries, conditions,
holidays etc. arises in the workshop.

The second point I'd like to make is about trade
unions. As you said, most TV engineers tend to be
“independely minded”.

Good training with constant up-dating on new tech-
nology plus a fair salary, conditions etc. should ensure a
continuous flow of “specialist” people from the.colleges
and so on who would enter and stay in this important
field of electronics. The discontent many engineers feel
would give way to a better working relationship between
employer and employee, with all the benefits this would
bring to both.

P. G. Dixon, T.Eng. (C.E.L), A F.S.ER.T,
Crawley, W. Sussex.

TESTER MODIFICATION

1 built Mike Phelan’s simple in-situ transistor tester
(March 1981 issue) but used a different method of con-
struction. The low-voltage secondary winding of a small
240V transformer was used as the oscillator coil, adding
the 20 plus 20 tapped winding (see Fig. 2). The results
are very good — I would not expect better using the
original type of transformer. My main reason for writing
however is to mention a slight modification which
increases the usefulness of the device. This is the extra
probe, marked X, which is connected via a current limit-
ing resistor (R2) to the same point as the collector
probe.

The idea is to connect probe X to one side of the
circuit/device under test, then tap the other side with the
emitter probe E. The pulses thus produced should make
the neon flash momentarily. These flashes may be a bit
dull at times, but with practice you will be able to judge
them. Without the current limiting resistor R2 the
flashes would be bright but the current drain would
exceed 300mA. The current drain between X and E
should be around 50-60mA. If it’s higher, increase the
value of R2. If you don’t know the current drain, don’t
use a value less than 39 try increasing the value a few
ohms at a time, keeping the value as high as possible
without losing the neon flash. The current drain varies
for the different tests, from below 30mA to 50-60mA.

TELEVISION MAY 1982

S1 NPN

A L

PNP
) RI
0-339" 330 AAA/ X
W
-

V=

Fig. 2: Modified version of Mike Phelan’s in-situ transistor
tester devised by Walter Spencer, with an extra lead for
additional tests. Walter reports using an 0-22uF capacitor in
the C1 position and a 560Q) resistor in the R1 position — the
values of these components are not critical.

F

Use the CBE probes for transistor testing (to check
whether the transistor oscillates, lighting the neon). For
all other tests (transistor base and polarity, continuity,
diode and LED) use the X and E probes.

As an example of determining the base and polarity of
an unknown transistor, refer to the numbered base
shown on the right in Fig. 2. Connect any of the leads,
say 2, to probe X, then tap the other two leads with the
E probe. If the neon flashes when the E probe is con-
nected to leads 1 and 3, the lead connected to probe X is
the base and the polarity of the transistor is the same as
that of the polarity switch S1. If the results differ, you
could have the wrong polarity setting or probe X is not
connected to the base.

Either polarity setting can be used when making con-
tinuity checks, but use the same one, say npn, for all
tests. Connect probe X to one point and tap the other
point with probe E. If the neon doesn’t flash, the circuit
is high-resistance or open. It’s an idea to make some
tests to get an idea of the results. The continuity of
leads, fuses, light bulbs, toasters, irons etc. can be
checked.

To check a diode, connect one end to probe X and tap
the other end with probe E. A good diode will produce a
flash with the probes one way round only.

A LED will light if correctly connected, the neon
flashing when it goes out. If you use a red LED, you can
with a bit of practice judge the condition of the tester’s
batteries.

Walter Spencer,
Brisbane, Australia.

SPARES AND ADVICE

Chris Avis (Letters, February) asks whether there are
“kindred spirits out there?”” Here’s one, about four and
a half light years away at Sedgley, West Midlands —
which is maybe why my reply has been delayed a bit.
To overcome the manufacturer problem, you have to
try to ensure that whoever is going to handle your
request is first jerked out of the rigidity and boredom of
their job and actually thinks. Give them a chance first,
by sending a readable and concise message — with maybe
a comment at the end expressing your delight at the
splendid design of the thing for which you want the bit.
If this fails, seal the second try in an envelope with the
following written on the outside: “Please don’t open this
immediately: hand it, together with a cup of tea or cof-
fee, to some responsible, technical person who will read
it all and think about it before doing anything. Thank
you for your help.” It needs two envelopes of course,
but always seems to work — though it might not if you
overdo the exercise. As a recent example, I received a
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detailed reply in verse from the ladies (Jeannie and
Grace) in the Sales Office at Rank-Rotel! Another
approach is to send a case of whisky with the first order.
You mention the problems of a one man busineéss.
Yes, but it’s very satisfying, isn’t it? You feel needed.
You have to be professional: let the job be perfect then,
when it’s finished, scrub it all over with hot water, using
a one inch paint brush and some Daz. Pay attention
to the tube surround, the corners and the grooves in the
knobs. Apply teak oil if it’s wood, and if it’s a portable
Brasso that miserable loop acrial at the back. When the
owner’s seen that the job is perfect, present him with a
printed invoice made out in detail — and don’t apologise

for the charge. Don’t tell him that you’re honest and the
bee’s knees either — let them find out for themselves!
Although I work alone, I couldn’t keep it up without
my highly skilled staff. They sit on a shelf, keep quiet,
don’t ask for a teabreak or pilfer the stock — and I pay
them, so gladly, 80p a month. I won’t mention their
names in case I accidentally miss anyone out. But one I
will mention. When I've spent maybe hours on an
intermittent fault, this obviously competent man, smiling
at his own imagined idiocies, restores my soul: live for
ever LL.J!
R. S. Daynes,
Sedgley, Dudley.

VCR Servicing

Part 8

IN Part 7 we discussed aerial amplifier, tuner and if.
faults. We will now press on with other faults in the
signal-handling parts of the machine.

Those new to VCR servicing often find difficulty in
interpreting the fault symptoms, i.e. in distinguishing
between mechanical and electronic faults and, with the
latter, deciding in which part of the circuit the fault is
likely to lie. Assuming some experience of TV servicing,
one can say for a start that symptoms which are the same
as those in a TV set will usually be due to the same fault,
e.g. as we saw last month a faulty r.f. amplifier transistor
in the VCR’s tuner will produce a snowy picture. Things
like lack of contrast will be caused by a fault, or malad-
justment, in the luminance circuitry — but only in the part
of the circuit where the luminance is not handled as an
f.m. signal. It’s important to ascertain whether the fault is
on record, playback, or both — this will save a lot of un-
necessary work.

Since a VCR does not contain timebases or a PAL
decoder, there are a lot of things that cannot happen. This
is a great consolation, but what we are getting at is that if
we have something like line slip for example we can’t say
that the VCR’s line oscillator is running at the wrong
speed, because it doesn’t have one. Just a minute though,
it’s the line oscillator in our TV set that’s running at the
wrong speed, so why? Because we are trying to get more
—or less — than 312-5 lines into each field. In fact the head
speed must be incorrect. If we get a fluorescent light on
the bench and strobe the rotating head it should appear
nearly stationary. A mark made with a black felt pen
helps — but not on the head’s working surface, please.
Such mistakes are expensive.

We’ll return later to servo faults. For now we’ll concen-
trate on the signal circuits, especially the luminance chan-
nel. As most of this handles the signal in f.m. form, it’s fair
to say that if the fault lies in this area the symptoms will
not bear any resemblance to typical TV faults. This is a
useful but not hard and fast rule.

Heads and Preamplifiers

Since the video heads cause more problems than the
rest of the circuit we’ll start with these. At the first avail-
able opportunity it’s a good idea to see what the picture
looks like when replayed by a machine with only one
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head working — simply disconnect one of the head leads.
On playing a prerecorded tape, the working head will
provide a picture. It will be covered with noise from the
head that isn’t working however. This noise will not be
like r.f. snow. It will consist of short, horizontal dashes of
varying length: this is noise after it has been f.m. demod-
ulated. The picture will probably be in monochrome as
well, because the set will not like chroma on alternate
fields only.

If the VCR is a basic JVC/Ferguson VHS machine, the
waveform at TP7 on the pre-rec board will be as shown in
Fig. 34. There will probably be noise on the sound too, as
some of the noise components will fall within the pass-
band of the sound carrier. Output from one head only
means that either the head itself is defective or dirty or
that one head preamplifier is not functioning. A quick
check is to leave the scope connected to TP7 and place a
wet finger lightly on the rotating head connections (the
small PCB in the head). If the preamplifier is working,
noise will appear in the blank field on the scope’s display
(see Fig. 35). If it doesn’t, the preamplifier isn’t working.
Fault-finding shouldn’t present much of a problem, as a
screwdriver placed on various points in sequence should
produce some effect on the screen — use the other
preamplifier for comparison if necessary. You will prob-
ably have to unsolder the screening can. Pay particular
attention to the switching transistors, both those for
record/playback switching and those for alternate head
switching. Also look at the rotary transformer’s connec-
tions. ’

It is more than likely that the preamplifier is working
and that the head itself is the cause of the trouble. It’s
possible on the other hand to have a fault that results in
only one head recording a signal. The effect of course will
be exactly like one head not working. To check, use a
known good tape from a known good machine. There
should not be much difficulty in tracing the cause of this

Smsec _Smsec [§321]
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Fig. 35 (right): Noise test for head/preamplifier checking.
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particular type of fault, since most of the record current
amplifier is common to both channels. Again, don’t forget
the switching transistors — if one is not working, signal will
be present on three out of the four head connections as
one is not being earthed. Typical record signal level is 2
or 3V peak-to-peak of f.m. The chroma signal is about
100mV and rides on the edge of the f.m. carrier.

Head Troubles

The video heads can cause problems either through
wear, damage or a build up of tape oxide. As far as VHS
machines are concerned, the heads do not need cleaning
in the normal course of events — the tape itself does this.
If a machine is switched on when it is cold or damp how-
ever, or if the tape is damp, then either the tape will stick
to the rotating head and get tangled up in the machine or
oxide will be removed from the tape and will stick to the
head (see Fig. 36). A piece of oxide of the size shown is
enough to prevent any output from the head. If both
heads are affected in the same way there’ll be no picture,
just “f.m. noise” as we’ll call it.

We’ve found that the best way to clean the heads (this
should fill the magazine’s postbag!) is to put the machine
into play and press a finger lightly against the part of the
tape that’s wrapped around the head drum. Do this until
the picture clears, then stop the machine and examine the
drum surface for oxide — especially near the slots in which
the heads reside. Clean with tissue or chamois-leather
moistened with alcohol or methylated spirit, and allow to
dry for a few minutes before use. Be careful not to apply
any pressure to the video heads — it’s best to avoid touch-
ing them if possible — as the ferrite cracks very easily.

Worn heads give a rather different effect, mainly due
to the fact that the change in shape alters the resonance.
As both heads will usually be worn equally, the picture
will show a rather poor Lf. response with no detail in the
highlights — something like a flat c.r.t. without the
defocusing. There will also be noise in the half-tones —
this type of noise is caused by the head output falling off
at the higher frequencies, and looks like grains of rice
rather than snow. There will probably be inversion of
whites, i.e. black streaks following a light object. This
happens when the amount of noise entering the playback
limiter is greater than the limiter can cope with, or if the
f.m. output is excessive.

The best way to prove the point is to remove the head
and examine it under a magnifying glass with a magnifica-
tion factor of about x12. The sort we use is a watch-
maker’s loupe, giving x12 or X3 magnification if the
front part is unscrewed. With a new head, the ferrite

Head drum Oxide deposit

Head

Fig. 36: An oxide deposit of the size shown will prevent any
output from the head.

Fig. 37 (left): With a new head there’s tape penetration.
Fig. 38 (right): Head worn to the same radius as the drum.
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projects above the surface of the drum, so that a certain
amount of tape penetration occurs (see Fig. 37). When
worn, the curved part of the ferrite wears down to the
larger radius of the drum (see Fig. 38) so that contact with
the tape is erratic, giving a low and noisy f.m. signal out-
put. On some machines, due to the shape of the head, the
gap also becomes wider. As with audio, this causes poor
h.f. response — but remember that it’s f.m. we’re dealing
with, the highest carrier frequency corresponding with
the picture highlights. This means that the bright parts of
the picture become noisy and lacking in detail, due to the
low f.m. carrier.

How much you allow the heads to wear before chang-
ing the drum is like the similar situation with a c.r.t. — it
depends on the viewer’s tolerance. The job of changing
the drum is fairly simple with most machines — the
Toshiba V5470 is a little involved however and requires
the use of a'dial gauge to adjust the eccentricity. The
heads on this machine are in a narrow drum that rotates
between two stationary drums. Cleaning is sometimes
required as the tape pressure on the rotating part is less.
The later Toshiba V8600 and the Sanyo VTC9300 have
the ferrite parts of the heads projecting through a gap in a
stationary cylinder, so there’s no rotating metal part to get
dirty. The V8600 has four video heads (more on this
later) and gives a superb still frame — it also rewinds at a
terrific speed!

Adjustments

A few adjustments have to be made after changing a
video head drum, mainly due to the differing output and
frequency response. On a VHS machine of the sort we’ve
discussed earlier in this series there’s a gain (“Q”) and
resonance adjustment for each head, also colour and f.m.
balance and f.m. level controls. The last three must be
adjusted using a good prerecorded tape — preferably the
alignment tape. The two Q adjustments are best turned
to the end of their travel giving the maximum signal at
TP7 —turn to the other end and you’ll get inversion (black
streaks). To adjust the two resonance trimmers, choose a
stationary picture with plenty of mid-grey (a test card is
ideal), turn the colour off if necessary, and adjust for
minimum “ rice” on grey areas. A sharp null which also
gives minimum black-after-white (ringing) will be found. I
maintain that this method is as accurate as using the r.f.
sweep on the alignment tape.

Adjust the controls for colour and f.m. balance and f.m.
level as per the manual. It’s instructive to turn the f.m.
level control to maximum and then slowly reduce it to
zero while observing the picture. The correct output for a
Ferguson 3V00 is 400-500mV at TP7. Excessive output
gives inversion, “rice” on grey areas and fringeing on

"edges. As the output is reduced the picture improves,

with little change down to about 80mV. Noise then
appears very suddenly and obliterates the whole picture.

If the colour balance is badly out of adjustment the
colour will flicker and maybe break up into horizontal
bars — depending on the tolerance of the TV set’s decoder
to alternate fields with no chroma signal!

Precaution

One last thing on the subject of heads: it’s preferable to
handle the working surfaces with cotton gloves to avoid
fingermarks.

Next month we’ll turn our attention to servicing the
f.m. and chroma sections of the machine.
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Long-distance
Television

Roger Bunney

FEBRUARY was very active for the time of year, with
Sporadic E, tropospheric, F2/TE and MS reception all
being reported. At the start of the month Band III
tropospheric signals from SR (Sweden), DR (Denmark)
and NRK (Norway) were received in eastern England
while Band I (chs. E3/4) and Band III (ch. E11) signals
from RTVE (Spain) arrived in the south. More prolonged
openings occurred over February 9-10th, with widespread
reception in the south/east/midlands from TDF (France),
NOS (Holland), BRT/RTB (Belgium) and both East and
West Germany in Band III and at u.h.f. Nicholas Brown
(Rugby) reported noise-free reception of French f.m.
stereo radio transmissions in Band II: various u.h.f. TV
signals were somewhat less stable. Reg Roper (Torpoint)
had good French reception, using his home-constructed
short-backfire aerial. There were more tropospheric sign-
als on the 17-19th, mainly from the north/north east —
Cyril Willis (Ely) received NRK on all Band III channels!

SpE reception occurred on various dates during the
month, including the following:

30/1/82 RTVE chs. E2, 3, 4.
7/2/82 RTVE E2, 3, 4; RTP (Portugal) E2, 3; NRK
E2, 3, 4.
13/2/82 NRK E2, 3.
14/2/82 RTVE E2, 3.
23/2/82 MTV-1 (Hungary) R1; also an unidentified ch.

E4 signal at 2310 with the caption “Godthab-
Lokal TV” (?).

Sunspot activity increased, improving the F2/TE condl-

tions. The following reception was reported:

29/1/82 TSS (USSR) RI.

7-9/2/82 GBC (Ghana) E2.

14/2/82 ZTV (Zimbabwe) Gwelo E2 (F2, later TE).
16/2/82 ZTV E2; Dubai E2 (PM5544 pattern with
identification “‘testing” at the bottom).

ZTV E2 1115-1245 GMT (PMS5544 pattern
with identification “ZTV” at the top and a digi-
tal time insert at centre right-hand).

The improved tropospheric conditions produced more
reports of the new IBA TV4 transmitters being on test —
Hannington ch. 66 has been on the air here locally. Hugh
Cocks reports reception of several BFBS (British Forces)
signals on the 9-10th, including chs. E23, 33 and 44 with

19/2/82

vertical polarisation, also DFF (E. Germany) ch. E34.

During the SpE opening on the 7th, RTVE was noted
with teletext signals in the field blanking interval (Anti-
ope?). Following our report that TSS had been seen using
the “Orbita III” identification with the ‘“Vostok™ net-
work, “Orbita IV” has also been seen. Orbita III signals
direct from the Stat-T satellite (at 754MHz) have been
seen in Turkey and India — a computer readout from
Arthur Milliken puts the craft’s output at some 14-3° over
the London horizon.

My thanks to the following who sent in reports this
month: Hugh Cocks (Sussex), Arthur Milliken (Wigan),
Nicholas Brown (Rugby), Mark Baldwin (Canterbury),
Sam Faulkner (Burton-on-Trent), Cyril Willis (Ely), Ryn
Muntjewerff (Holland), Reg Roper (Torpoint), David
Moller (Eastbourne) and Garry Smith (Derby).

49MHz Walkie-talkies

Following the statement from the Home Office quoted
last month, I understand that a bill making it unlawful to
sell “illegal to use” equipment has been “laid on the
table” in Parliament. This procedure allows discussion of
the bill by interested parties prior to first and second read-
ings after which, assuming that there are no strong objec-
tions, the bill passes into law.

News Items

Syria: Thanks to Petri PGpponen and a relation of his
working in Syria we can provide up to date information on
the Syrian TV broadcasting situation. There is a ch. E3
transmitter in operation, with considerable power, and
the colour system is PAL. Subtitling is in very thick script,
and a tape recorded in Syria has confirmed reception of
Syria by at least two DXers (previously thought to be
Jordan, which also uses ch. E3). Commercials are carried
for many products, and during pauses in programmes
slides of flowers are shown. The evening news is at 1830
GMT, and a colour-bar test pattern is used. The Syrian
flag is shown, with anthem, and the reader from the
Koran is shown seated at a table (unlike Dubai, whose
reader is shown in close up with captions of the script in
between). The news announcer is shown against a back-
ground with globe, which may appear on either side of the
frame. According to other European loggings now con-
firmed, the ch. E3 station has been on air for at least two
years.

W. Germany: Alexander Wiese reports that decoders for
stereo TV sound are now on sale. There are two designs,
one from ITT and the other from Kérting. Both are priced
at around DM500. The ITT unit incorporates a TV tuner
with seven pretuned buttons and can be used to feed a
stereo amplifier or headphones (a low-power amplifier is

The test pattern, flag and news announcer, Syrian TV ch. E3.
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Holiday apartments with a three metre 4GHz dish aerial in
position at St. Petersburg, Florida.

incorporated). The Korting unit has to be connected to a
TV set but has a hi-fi stereo amplifier with bass and treble
controls etc.

In brief: A new RTBF transmitter is in operation at Tour-
nai, on ch. E63 with 20kW e.r.p. (vertical polarisation) . . .
There is a report of reception of Greece in Holland last
August via SpE: the PM5544 pattern with “EPT" iden-
tification in the top panel and a digital clock insertion
slightly to the right of dead centre was seen.

Correction

Due to an editorial misunderstanding, there was an
error in the item on the improved varicap notch filter (see
March column). It’s not the Grade 901 ferrite core that
has a circular tag ring - it’s the company (Denco) that
stock circular tag rings (useful for carrying components
atop a coil former!).

From our Correspondents . . .

Tony Harris (Fareham) has been on holiday recently in
Florida and has sent in some interesting photos. One of
them shows a 4GHz dish aerial on the balcony of a holi-
day apartment building, for the reception signals from one
of the US TV satellites.

Sam Faulkner (Burton-on-Trent) reports mystery
reception of the Irish RTE-1 ch. A (45-75MHz) using the
PM5544 test pattern (hence the positive identification).
He first noted the signal on August 14th last, at 1230
GMT, and subsequently saw it on August 30th at 0900.
The same pattern was seen during good tropospheric con-
ditions in November, with an aerial heading of 270°W.
The mystery is that there is no listing of such a transmitter
- and RTE are puzzled! Can any reader in Eire/N. Ire-
land throw any light on this? In parts of the country signals
are taken off air and retransmitted on other channels (e.g.
Presely Group B being down converted to Band I11!), but
this is the first instance of retransmission of RTE-1 by
persons unknown at powers sufficient to reach the UK
during good conditions. Anonymity will be observed if
requested! During the excellent early/mid-December F2
conditions Sam logged several ch. A2 signals at good
strengths, including the **AM"” breakfast programme from
CBC.

Mark Baldwin has been on holiday in Greece. He
reports that the PM5544 pattern is used (see News Items
above) by EPT and YENED. In the latter case there’s a
blank for a digital clock but the clock itself is not present.
Test transmissions start at approximately 1500-1600, with
programmes starting at 1600-1700. The continuity is very
poor, with abrupt cuts into and out of programmes (no
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South West Aerial Systems

10 OLD BOUNDARY ROAD,
SHAFTESBURY, DORSET.
SP78ND tel.0747 4370

{

The Wolsey ‘Super-Vision® is a single output low noise UHF amplifier intend-
ed for boosting the input signal to a VCR and/or TV receiver combination.
The compact amplifier module inserts directly into the coaxial input socket
and is DC powered (via twin lead) from the mains power unit {with its integral
13 amp plug).

South West Aeria! Systems — the acknowledged reception experts for tne
VHF/UHF broadcast spectrum - domestic, fringe, TV/FM DXing; and
complimented with our own aerial range for Band 1/2/Airband/Marine/
cordless ‘phone — or your specific VHF need. Our customer consultancy
service resolves reception difficulties.

Wolsey ‘Super-Vision’, 10—12dB gain, 3.5dB noise 470-854MHz £12.95
Labgear CM6022/RA ‘Televerta’ upconverter (VHF to UHF

converter) £35.60
SWAS BL250 VHF (40-250MHz)/UHF (450-860MHz) indoor

diplexer, 1.5dB loss £2.75
Triax ‘BB Grid* 4 bay bowtie wideband UHF 470-860MHz,

12.5dB peak gain £19.25
SWAS WB7/AB a budget 118-136MHz airband aerial, external

mounting £13.85

All above prices include VAT, carriage, packing. Include SAE with ALL
enquiries and for our own range aerial leaflets. Our 1982 expanded
catalogue costs 50p. Access/Barclaycard welcome. Delivery normally
10-14 working days.

L 0 0 Kl Phone: LUTON
= BEDS. 38716
OPPORTUNITIES
TRADE SALES

ALL SETS GUARANTEED

COMPLETE
OVER SIX HUNDRED SETS
ALWAYS IN STOCK
Philips G8; Pye
Thorn Sets i.e.
3000 series, 8000 series, 9000 series
Murphy, Bush, Decca, GEC
All from

£20.00
Mono’s from:
£2.00
ALL MODELS
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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Photo 3: How the programme gives its results.

nice fades). Local programming often starts straight off
with few captions and no music. Adjacent channels are
used by YENED and EPT in the Athens area: this is a
stiff test for any receiver’s selectivity, and results in float-
ing pictures. There are no signs of Band I aerials from
Thessaloniki to Athens.

David Moller (Eastbourne) found all the u.h.f. channels
swamped with French u.h.f. transmissions during the
9-10th period. He uses a modified Sony monochrome
portable and a Philips teletext colour receiver in conjunc-
tion with an XG21W aerial and head amplifier. Appar-
ently Boulogne is a constant high-level signal at
Eastbourne, be it fine or wet!

Sinclair ZX81 Computer Programme

Petri Popponen has sent us a computer programme
that enables the DXer to calculate the distance between
his receiving site and a distant transmitter. The computer
programme language used is BASIC. With some modifi-
cations, the programme might also work with other home
computers. I'd be interested in hearing from anyone else
who’s been experimenting along these lines.

Variable N is the DXer’s location and the TV station’s
location (write in via the keyboard when the programme
has started). Variable A is the coordinate in degrees,
variable B is S, E, N or W and variable C the coordinate
in minutes. After propagation on line 200 there appears
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Photo 2: Part 2 of the programme (lines 170-240).

SIMT TAL A ~ ZTHBABULE  GUELO b2

PROPAGAT TON

DISTARCE IS 8944 .99631 KN

Photo 4: An example.

“XXXXXXX". The propagation type (SpE, MS, F2,
tropospheric etc.) can be written here instead.
The programme goes like this:
(A) Write the whole programme (lines 10 to 240) into
the ZX81’s memory via the keyboard (see photos 1
and 2). Press RUN and 1 and 0 (RUN 10).
Press “new line” key. Cursor L appears on the
screen.
(B) Write the names of the two places between which the
distance is to be calculated.
Press new line key. Cursor K appears on the screen.
(C) Write east or west degrees of first place.
Press new line key. Cursor L appears on the screen.
Write letter E or W (east or west).
Press new line key. Cursor K appears on the screen.
Write east or west minutes of first place.
Pess new line key. Cursor K appears on the screen.
Write north or south degrees of first place then press
new line key.
Write N or S then press new line key.
Write north or south minutes of first place.
(D) Press new line key and repeat all lines from (C) with
coordinates of second place.
(E) Press new line key. Computer will show result on the
screen.
The location coordinates of TV stations can be found in
publications such as the EBU list of television stations
(European broadcasting area).

~
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Service
Bureau

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 381 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.

THORN 3000 CHASSIS

The sound is distorted and the picture only just fills the
screen, i.e. the performance is generally down. The h.t. line
is o.k. at 61V, but the 30V supply line is low at 25V. Assum-
ing that this was the cause of the trouble I replaced the two
electrolytics C607/9 in the 30V regulator circuit. This pro-
duced no improvement so I decided to replace the SP8385
30V regulator transistor. The problem is that I can’t get
one! Would a BF458 do?

The SP838S5 is available from Thorn and should be in
stock at workshops where these chassis are dealt with.
The BF458 won’t do, but the readily available 2N5296
can be used. The transistor is probably o.k. however — the
trouble is much more likely to be due to the 30V zener
diode W605 (Texas Y969 or ITT Z3B300CF).

PHILIPS 320 CHASSIS

All I can get is a small picture about five inches square in
the centre of the screen, with teletext and flyback lines at
the top and a thin white line across the centre.

It’s likely that the h.t. voltage at TP1S is way below its
correct value (the circuit shows 163V, but a little below
160V gives improved reliability). If this is so, check the
control stage in the thyristor regulated h.t. circuit. Suspect
items are the 7-5V zener diode D5603, the BC147 trans-
istor Tr5602, the BA154 diode D5608, and the resistors
in the potential divider chain — R5630, R5631, R5632
and R5637.

TELEFUNKEN 709 CHASSIS

When the set is switched on the boost voltage rises to an
excessive level, the set boost control R476 having no effect.
Other voltages in the line output stage are wrong, for ex-
ample the PL509’s control grid voltage being a bit on the
low side at —50V, and the waveforms are of low amplitude.
Just about everything that could affect the boost voltage, in
both the line output and the line oscillator stage, has been
replaced without curing the problem. The odd thing is that
after a time the boost voltage becomes normal, the PL509’s
control grid voltage rising to —90V.

As the boost voltage is high at switch on the line drive
must be adequate — a voltage in the region of —50V at the
PL509’s control grid is a reasonable one to obtain using a
universal meter. The VDR in the width circuit can cause
unusual effects, and should not be overlooked. Another
point worth attention is the fact that the print is very thin,
so that it’s possible for a break to cause trouble. A wire
link from the VDR connects with a long section of print
that terminates at pin 8 -of the line output transformer.
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Check this section for continuity, as a hair line crack that’s
invisible to the naked eye often develops here. The
high-value resistors in the width circuit are unlikely to be
suspect as they usually go open-circuit in this chassis, caus-
ing low boost voltage.

NATIONAL TC85G
The trouble with this set is complete loss of colour. What
steps would you advise?

The decoder in these sets is usually very reliable, so we
can only suggest that you check through the circuits in
logical sequence. First override the colour killer by turn-
ing R616 fully anticlockwise: this will enable the true
nature of the fault to be seen. If there’s still no colour,
check that the 12V supply is present at pin 13 of the
chroma i.c. (IC601). If not, check the 12V zener diode
D604 — it has a habit of going short-circuit, pulling the line
down to zero and making its feed resistor R628 get rather
hot. If the 12V supply is present, check that the reference
oscillator is working — there should be a 1-3V peak-to-
peak 4-43MHz sinwave at pin 13 of IC602. If this is
absent, suspect the ic. If present, move back to the
chroma signal path.

The chroma signal leaves IC601 at pin 3, passing via
TR601 and the delay line to the MC1327 demodulator
chip (IC603). Check that the chroma signal is present at
the base of TR601 (test point B9). If not, suspect IC601.
If the chroma signal is present, check TR201

(2SC1012A) and the MC1327 i.c.

If unsynchronised colour appears when the colour kil-
ler control is turned fully anticlockwise, check for the
presence of the burst signal at test point B2. Absence of
the burst signal means that either IC601 is faulty or the
burst gate pulse (2-5V peak-to-peak) is not present at pin
16. If the burst is present, adjust the a.p.c. control R623
to lock the colour.

THORN 8000 CHASSIS
The problem started as flaring of the red to the right of any
bright areas of the picture. This got worse, to the extent
that the only way to get rid of it is to reduce the brightness,
contrast or colour control settings. Increasing the bright-
ness or contrast makes the picture flare to the extent that
the picture disappears, leaving only a bright white raster.
This sort of thing is usually caused by incorrect d.c.
levels in the RGB output stages. Check that the preset
brightness control R205 is of the correct value and in
good condition. Adjust it to eliminate the effect, compen-
sating for any lack of brightness by adjusting the first
anode controls on the c.r.t. base. If necessary, check the
beam limiter diodes W601 and W602 — these are also on
the c.r.t. base (the tube’s grid voltages should not exceed
27V).

AUTOVOX 2684

The initial fault was the tube heaters alight but no sound or
raster, with no a.c. feed from the mains input/degaussing
board L to the power supply board S. This was traced to a
defective stand-by switch (faulty spring!). Though there’s
now a.c. at the mains bridge rectifier and the two thyris-
tors, I still get no results.

It seems that the thyristors are not being fired, and it’s
likely that the trigger pulse is missing. Confirm this then
check back. '

Feedback: Quite right! The BR101 SCS which fires to
produce the trigger pulses had failed.
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GEC 3133

The 18() resistor R203 in the supply to the TAA621 field
output i.c. on panel PC602 keeps overheating. The only
fault I could find was that the field flyback switching
transistor TR201 was short-circuit emitter-to-collector.
This was replaced, also the panel and C201 which
decouples R203, but the overheating persists.

The main suspect is the TAA621 (IC252) - itk always
been the cause when we’ve had this trouble. The only
other possibilities we can think of are D206, which is in
parallel with TR201, and the field scan coupling capacitor
C211. It would be worth checking with an ohmmeter to
ensure that there are no solder blobs or similar faults in the
area of the field timebase.

INDESIT TC26LGB

The thyristor (D911) in the h.t. supply has failed. The type
number is given as 2N4101, but this doesn’t seem to be
available. Can you suggest an alternative? The case
doesn’t matter as I can make a suitable heatsink.

The thyristor in this hybrid colour set is one of the
elements in a regulated voltage doubler circuit, providing
270V, 260V and 245V ht. lines. An alternative
“three-legged” type is the 2N4444. A BT106 can be used if
a stud type is preferred.

ITT VC200 CHASSIS

The initial problem was a faulty line output transformer.
This was replaced and the set worked perfectly for about
ten minutes. The sound and picture then faded out, leaving
a blank raster. I’ve ascertained that the tuner is o.k., that
the 20V supply to the signal circuits is correct, and that the
voltages in the circuits following the vision detector are
correct (within reasonable limits). Access to the transistors
in the vision iLf. strip is not easy however.

The problem — failure of one of the transistors in the
vision if. strip — occurs fairly regularly on this chassis. We
suggest you replace all three transistors, using BF196s in
the TX3 and TX4 positions and a BF197 in the TXS5
position; the leadout connections will be correct if you
insert the lockfit replacements ignoring the screen lead hole
(fourth, to chassis) for the original disc-type transistors.

THORN 2000 CHASSIS

The line driver and the two line output transistors in this set
have failed. The original types no longer seem to be
available. Any suggestions?

The R2008B, used as the line output device in the 3500
chassis, can be used in these positions.

BEOVISION 3400

There’s no raster and distorted sound. The upper 400mA
fuse, in the h.t. feed to the main line output stage, was found
to be open-circuit, also the fusible resistor SR18 in the feed
to the field output stage. A burnt paxolin smell was traced
to an intermittent printed circuit fault where one of the line
linearity coil damping resistors enters the board. When the
upper 400mA fuse is removed, the sound returns to normal
and the lower 400mA fuse holds.

The fact that 5R18 is open is probably due to the
associated rectifier diode 5D2 being short-circuit — replace
it if necessary with a BY127. Next check the PY500, PY88
and the two PL509 valves in the dual line output stage.
Replace the top fuse with a 500mA anti-surge type (instead
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of 400mA), and the lower one with a new 400mA anti-surge
type. This should get the set working. The line linearity
control can then be adjusted for a somewhat wider picture —
this will reduce the dissipation in the two damping resistors.
If the top fuse continues to blow, the 8014039 line
output/e.h.t. transformer is suspect.

THORN 1500 CHASSIS

The line and field hold became unstable, and I found that
the preset line hold control R63 was getting very hot. The
PCL805 field timebase and 30FL2 sync/line oscillator
valves were replaced as they were found to be faulty when
tested, but now the picture trips after about thirty seconds.

The usual cause of sync problems in this chassis is the
sync separator’s screen grid feed resistor R44 (47kQ).
Replace this and the associated resistor R47 (22kQ) if
necessary, also R63. The following components in the video
output stage are also worth checking: the collector load
resistors R40 and R41, and the h.t. supply decoupling
capacitor C38 (12uF).

GRUNDIG 6011

The trouble with this set is that the brightness and colour
controls are inoperative. A new luminance panel has been
fitted, and the first anode presets can be adjusted to get red,
blue or green pictures.

It seems likely that there’s a fault in the beam limiter
circuit, as a result of which the output from the TBA970
luminance i.c. is being turned down. The beam current is
sensed by R521 (6802, 1W) with Di521 in parallel. Check
these components and the coupling resistor R383 (3.9kQ).
There should be 0-5V at pin 8 of the TBA970. Also check
fuse Si521 (50mAT) associated with the tripler.

THORN 8500 CHASSIS
There’s a temperature-sensitive field fault on this set — after

about two hours the picture creeps up from the bottom by

about three inches.

The most likely cause of the trouble is thermal drift in
one of the three transistors VT409/10/11 — the driver and
output pair. The 10Q output stage emitter resistors R457/8,
and the bootstrap and scan coupling capacitors C438
(10uF) and C439 (160uF), are not above suspicion.

DECCA 30 SERIES CHASSIS

The trouble is light blue horizontal bands which flash
intermittently across the screen. The effect may take the
form of several thin blue bands, or sometimes half the
screen becoming blue — or occasionally the whole screen.
The fault occurs when the set has been on for an hour or so,
and gets progressively worse. If the set is then switched off
for a few minutes, it’s o.k. again on switching back on.
Sometimes the set works for a few days without the fault
putting in an appearance,

This sort of thing is difficult to track down. We’ve often
found the cause to be the blue output transistor TR215

(BF337). Check that the two presets VR316 and VR320 in

the blue output stage work smoothly, then return them to
their original positions. We assume that you’ve tapped and
probed for dry-joints around TR215. If the fault persists,
the MC1327P demodulator/matrixing i.c. could be
responsible, or if you are very unlucky the c.r.t. could have
an intermittent short-circuit in the blue gun.
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PHILIPS G11 CHASSIS

Normal reception may last for up to two days, after which
the set goes off tune. The set can then be retuned, but after
half an hour or so the tuning reverts to the original position
and has to be reset.

There’s probably a dry-joint on the control panel - it
doesn’t take long to resolder them all. Also check that the
33V line at the stabiliser (TAAS550 or equivalent) does
not vary.

TEST

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.

)

e

233

We’ve been servicing ITT colour sets for over ten years
now, and certainly thought we knew all the habits and
failings of the hybrid chassis (CVC5-CVC9). One that
came our way recently shook our complacency somewhat
however. The tale is as follows.

The set was an early example of the breed, a 22in.
Model CK601, fitted with the CVCS chassis and in excel-
lent condition — as most of these sets still are. The fault
reported to us was a cramped and rolling picture. A new
PCL805 field timebase valve will normally cure this one,
along with a new pentode cathode decoupling capacitor
C247f (250uF) if it’s dried up or of the black type with
silver markings. These components were replaced at the
site. There was some improvement, but the fault was by
no means cured. So it was that the set joined the queue
for workshop attention.

When it’s turn came we switched on and watched the
test card as the set warmed up. The picture was rolling
from the start, but by adjustment of the field hold control
could be made to just hover. This revealed that the top of
the picture was cramped — very unusual! As the set
warmed up, we found that reasonable field linearity could
be achieved by adjusting the linearity presets (the main
linearity potentiometer had to be at one end), but the
field hold control had very little range of adjustment,
suggesting weak sync. After some deliberation we
decided to put the set on one side to run on test: when it
was thoroughly warm, we noticed cramping at the bottom
of the picture.

We felt that these troubles must all stem from a com-
mon cause in the field timebase, but it was difficult to
think of a single component that could be responsible for
the three diverse symptoms along with the temperature-
sensitive factor. Another valve was tried, and another
250uF decoupling electrolytic. The pentode’s cathode

bias resistor R351f (390(2) was checked and found to be
of the correct value. The afflictions remained.

As top cramp is rather unusual in this type of valve
timebase, and when it does occur is in our experience
usually due to the field output transformer, we next
replaced this item. This operation is not one that’s under-
taken lightly, as the beastie has twelve connections. At
the end of the operation the symptoms were virtually
unchanged!

We began to have suspicions again about the biasing of
the valve. The pentode’s cathode current was checked,
and found to be reasonably correct at about 47mA. This
test exonerated many suspect components, but after
checking the screen grid and h.t. voltages there was
nothing left to do but start changing the many peripheral
components around the valve. None of this made any
difference . . .

The problem was finally solved with one snip of the
sidecutters and no necessity for component replacement.
What evil forces were at work here? Had the valve
cooked its own goose? We'll leak the full story to you
next month.

ANSWER TO TEST CASE 232
~ page 322 last month -

A jittering h.t. line was our poser last month, the
patient being a little Sony Model KV1300UB. As you’ll
recall, we’d established that the cause of the trouble lay in
the switch-mode power supply. We’d made some initial
but abortive tests on the error detector/amplifier transis-
tor Q604 and some of its peripheral components.

Now normal h.t. line fluctuations will be taken care of
by the fact that the chopper transistor and the error trans-
istor form part of a closed control loop. It seemed likely
therefore that the trouble was somewhere in the error-
detector stage. We subsequently established that when
the h.t. voltage fell Q604’s base voltage rose. The root of
all this evil was found to be the little temperature-
compensating thermistor Th601 — it’s a small bead-type
component, and its resistance was fluctuating to the point
where it would “talk” to us when connected to an ohm-
meter! A new thermistor (type S-4700) restored a steady
and stable picture.

We're thinking of starting a little black museum: this
mini green monster would be a good candidate for dis-

play!
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SENDZ COMPONENTS

D. Whitworth,

TOP TWENTY T.V. SPARES

£7.50

63 Bishopsteignton, Shoeburyness, 1. Philips G8 LORTX (genuine Philips)
Essex SS3 8AF. 2. Decca 30 Series LOPTX (genuine Decca) £7.00
Telephone: 0702 32992 3. Decca 100 Series LOPTX (genuine Decca) £6.50
VAT 15%, 50p Post. 4. ITT CVC 25/30/32 LOPTX (genuine ITT)  £7.00
Goods despatched on receipt of order. 5. Pye 713/725/731 Vis Gain Module £6.50
NEW PHILIPS Infra-red G11 Power Supplies £12 (replaces expensive 212-27327)
Transmitter, 9 c.h. & Vol & REC & TRANS EACH 6. 5 x Universal Aerial Socket Kit £5.50
brightness change £7.00 | 40K Transducer S0p (replaces most UK and Continental skts)
THORN Front Panels. 6 slider | TIC 126 12A 800V 30p 7. 10 x BU208 £7.50
pots & knobs & touchbutton. | BPW41 15p 8. 10 x BU208A £8.50
Ultrasonic transducter & 1.C. BD437 25p 9. 10 x BT/1 06 £8.50
& Components & Mains Switch 10. Pye 725/731 EHT Tray £3.00
PHILIPS NES11N £1.20
£3.75 : 11. Decca 1730/1830 Doubler £2.00
GEC C2110 Line OP SEC 2040 Line OP 65,00 12. Decca 80 Series EHT Tray £3.00
Transformer g7.00 | ransiormer . 13. GEC 2040 (Hybrid) EHT Tray £3.00
ZTX109K3p BC548 4p | LD57CAlnfrared LE.D. 15p 14. Thorn 1500 (3 Stick) EHT Tray £3.00
BC207 3p TIP29 10p | gAA5010 £2 15. Thorn 1500 (5 Stick) EHT Tray £3.50
BC208 3p SN76550/3R 16. Thorn 8000 Doubler £2.00
BCl1 4; :p 10p | BD226 20p 17. Thorn 8500 EHT Tray £4.00
BC148  4p  BFT34 10p "o /oo 50 18. Thorn 3000/3500 EHT Tray £4.00
BC338 4p IR106A 20p P o
BC237  3p TM33TM » 19. Philips G9 EHT Tray £3.50
p .
DECCA 80-100 Thyristors 35p : 20. ITT Universal EHT Tray £5.25
PYE Line O.P. Trans All components are A1 quality from prime manufacturers,
TDA1003 15p Mono £3.00 . T
TBAS40 40p . and are subject to availability.
%ﬁﬁgg ig'; BY229/400 30p Please add 15% VAT and 90p P & P
SN76660 30 Co. Ax. Plugs 9 .
srece s | Comn > ||| QUICK SAVE T.V. SPARES,
SN76707 50p v P Muxton House, Muxton, Telford, Salop.
TBAS810 60p | 2SD180TO3 80V .6A 15p
CVC45Line O.P.Trans £4 REG. OFFICE ONLY
2 SB407 Sanyo TO3 10p
CVC 45 Triplers £3.50 CALLERS STR/CJ’L(YOi)l’-:lPPO/NTMENT
3500 Triplers £3.50 | ahorn 605 IVNPNTO60 .
RANK TOSHIBA LP1162 Y933 Sp
O/PSTAGE IN914 Sp
Tube Base 25p £1.50 BA248 Sp APO LLO
- - HIGH TEMPERATURE PUMPED COLOU
29 BY298 3 Amp fastrecovery | 50 Mlxgd High Voltage Fast Mail Order service to any part G.B. D \e\
diodes £1.50 | Ceramic Condenser £1.00 Just phone for a quotation. Delivery Manch area fre
4000 Thorn Frame Panel £5.00 day. Two year guarantee. Fitting wh//e a/t or in éhome
2000 Thorn Power éo GRC Black Spark L0 £20 extra. Also PIL types & Toshlb \é \
Supply £3.00 | i 18" A47 —342x343 Q‘Q‘ £37.00
- Mono Rank Line Trans T704 19" A49 — 1 20X/ £37.00
4000 Thorn Line OP A £3.50 20" A51 - £38.00
Panel £20.00 : 227 A56 &@ £38.00
Post£4. 15" T.V. Tube Hitachi; | 4000 ThornMains Dropper3Sp 25" /@B & £39.00
New £6.00 [ T o ket Mixed € 2 A ﬁ67 - 120x/140x/150 £39.00
NPN PNP 80V 6 AmpTO66 : : ms;oris dd“t’::;Vs Ready Serviced and Polished
O.P. Trans Piar 25p ,(12'11 Lfme R 35 h |I|p Video Long Play Kits £99.
ransformer eac
GEC IC CBF16848, SN16861, Ld \\& 799 0854 24 hour answering service.
SN1682 SO0peach | 2SD350A BU208A £1 ((’Q 43 Clarke Cres, Little Hulton,
Mixed Packs, Mounting Kits G11 IF Detector £3.00 Nr. Manchester M28 6XM.
and Washers for Power
Transistor 50p | G11 Teletext
DECCA Chroma Panel Transmitter £19.00
80-109 £10NEW | G11 Chrome/Lumin Can £3.00 MAIL ORDER ADVERTISING
DECCA LF. 80-100 £3.50
KT3 LOPT £3 British Code of Advertising Practice
BRIDGE REC - /:dvsvl'tise:“enls in lhi? pull)|lica(;ion Zre required to cc;‘nform to the Briljsr! Code of Advertising
Wire leads KBP04 15p | BG200/43 Tripler £ ,vééﬁi‘iii'ags’fn‘f’si'ié o Tkl Soders i 35 e unoas » Fone datboary parion 1 stated:
here are returned undamaged within seven days, urchaser's morey musi
G11 Time Base Panel £12.00 TCA2540 40]) refundeg?gl:ase retain proof of poslgge/de;palch, as l:isvma‘yh;epnesged. Y 1 be
A_E.C. V/cap Resistor Unit BU208A £1 Mait Order Protection Scheme
3 If you order goods from Mail Order advertisements in this magazine an ost in ad-
27(};{F with1.C.SAS 660 i?(s)o RCA CA270 40p ;:Eﬁ;:’::i%:&ofgf:ﬂ%ﬁ%Ev.%%:s;:' you f:)r co‘r':\pensag(iaon i!alh: p:gvzrti‘;er(shoz?d
z R (1) You have not received the goods or had your money retumed; and
KT3200x25%25385v £1 KT32SD 200 Line (2} You write to the Publisher of Television summarising the situation not earlier than 28 days
H from the d ou sen! ur order and not later than two months from b
BF458 10for £1 Transistor £2 Pleas; :o :gtvwail u:l;(irtheo lazt mgme:)taltce ir:?orrr: us. Wh;’; ;ou v:rri‘lat:,dvz will tell you
how to make your claim and what evidence of payment is required.
U321 T/Unit on Panel Cum 40 V.H.F. 3 Transistor Rotary e \s’xa 9:3'3n;:ilzﬂaweetmc;a;mds;rrgm r::dt:)rS_mZdelian a;f;rd:ncz with th|e ab‘ove procedure
ITT £7.00 Tuner Units D.X. T/V £1NEW ) Tr}is guaprap(ee covers only a‘:ivaln:e pasymeeent §:nl :: direct rr‘:;;pz:sr;s?o er: ;dvert'isemenl
GECLine O Trams & Rec | ITTCVC32Line 0P, e S s e e
Stick for Portable £3.00 | Trans £6.50
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N7118 PAL COLOUR BAR GENERATOR

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 8 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, Linearised 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 approx. 1mV for direct connection to
Receiver Aerial Socket. An {optional) integral Sound board is available, producing a Sound Carrier (6MHz or 5.5MHz). frequency
modulated by a 1KHz Sinewave. The N7118 will also house a third
board that provides a 1 Volt p to p, 75 ohm Video Signal to a rear
panel B.N.C. Socket.

Complete kit, including a professional finished case. screen printed
P.C.B.. Ready Built P.S.U., and all components - £59.560 inclusive.

Sound and Video Boards, add £10.29 per board. PAL *0 [T HY G g

Ready Built — £88.25 inclusive, Sound and Video Boards add | | SOLOUR BaR ~ 1 intra cept
£11.45 per board. k tRaTOR electronics
S.A.E. for details and specification. — N7u1g

N7121 VIDEO PATTERN GENERATOR

This Generator. based on 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 front panel. The generator is powered by an in-
ternal Ni-Cad battery and is supplied complete with the Charger/Power Unit.

\Y
IDEO ﬁ Price (Built & Tested) £76.00 « VAT & p. & p.

Pattegy. - T 1 x.
Benaraoy wlfgéfgfpt ] Total £88.25.

electionjes All goods despatched within 14 days.

INTRACEPT ELECTRONICS LIMITED

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

(Prices include VAT at 15%) A R E YO U
Discountto Trade Post and Packing 85p Goods sent by retum post
RANK BUSH MURPHY DECCA
2146 AB40 dual std mono 9.48 | MS1700 2001 2020 2401 mono  9.26
Bush A792, A793 single std mon09.48 | MS2404 2420 2424 mono 9.26 USING YOUR SPARE TIME PROFITABLY?
A774 singte std mono 9.48 | 1210 1211 1511 portable 11.09 If not, you're losing money. Money that you could be making by sefling used
A816 solid state mono 10.43 | GYPSY portable 10.24 colour televisions from home in the evenings. In fact, provided you start
Z1712 T16a T16b mono portable 10.43 | CS1730 1733 colour 10.00 correctly and know exactly how 10 opefate. you can easily earo a substantiaf
AB23 AB23b AB23av colour 11.98 | CS1830 1835 colour 10.00 CASHIINCOMEL withlla) starting [capital of lighé ithan [£20. Dur/inew] lunique,
2179 2722 series colour 12.00 | 30" senes BRADFORD colour  10.00 publication *“How to D';"I Successtully in Used Colour Televisions’ cnables
" . you to follow in the footsteps of many experts who have a great deat of combined
2718 18" series . 14.00 80 series colour 10.00 experience (n this lucrative home business, and who have ‘pooted’ their
Z718 20" 22" 26" series 14.00 | 100 series colour 10.00 knowledge to help you. After ail. to follow the advice of someone who has
T20a T22 series colour 12.00 travelled the ground before you, is to be given the best possible start. And the
GEC PHILIPS hundreds of valuable trade secrets, hints, tips and suggestions in the guide show
il i ly hi f intelligen di di. fy.
2000 to 2064 dual std mono 950 170 series Qual std mono 9.20 exactly how anyone of average gence can »
2047 t 210 300 series mono 9.20 . ) L ) )
0 2105 3112 to 3135 9.50 . . Every aspect, from securing the first television right through to rapid expansion of
- " 320 series solid state mono 10.00 > ? ! A
GAIETY" FINELINE 950 G6 singl d col 19.88 sales, is covered with the detailed knowledge of experts to ensure certain
2114 portable mono 950 SR G| G " success. Indexed information on almost all makes of television is presented in
3133 3135 M1501H portable mono9.50 G8 series colour 10.35 clear tabular form, describing performance, refiability, price and service. In
DUAL STD hybrid colour "'59 G9 series colour 10.35 particular. the tips on expanding the business are very practical. and are almost
¥ ; G11 series colour 17.36 automatic when put into practice. Pages of unique advice on advertising ensure
SINGLE STD hV'?"d ’colour 1159 that maximum sales are secured, and sources of supply are described in detail - for
SINGLE STD solid state 90° KBATT both televisions and new/used spares. Monochrome sets are also covered, as are
or 110° 10.00 | vca200 VC205 VC207 mono 9.20 “invisible™ cabinet repairs. Plus FREE on-going advice and FREE regular up-
FERGUSON HMV MARCONI VC300 VC301 VC302 portable  9.20 ERtbussiE e
1580 1591 1592 1593 mono 9.50 | CVC1 CVC2 colour 10.35 You can start tomorrow — but you'll need our guide. The latest big illustrated
1612 1613 1712 mono 9.50 | CVCS CVC? CVC8 CVC9 colour 1035 edition is out now, and costs just £4.95 — a small price to pay for financial
1690 1691 mono 10.00 | CvC20 series colour 10.74 independence!
1600 1615 serigs mono 12.00 | CVC30 CVC32 series colour 10.00
3000 3500 EHT or SCAN 9.15 | CVCAO series 15.90 ORDER TODAY FROM:
If the Transformer you require is not listed please phone. GLOBUS INDUSTRIES LTD., UNIT 18, DARLEY ABBEY MILLS, DERBY.
Tidman Mail Order Ltd Hamond Components -
., | Hamona Lomponents | | ———————— e ——— -
4 To: Globus Industries Ltd., Unit 18, Darley Abbey Mills, Derbry.
236 .sandycombe Road' (Mldland) Ltd" Please send by retum post "How 10 Deal Suceesstully in Used Cotour Televisiony'
Richmond, Surrey. 416 Moseley Road, { enciass chegue/p.o. for £4.95.
""i':"' Vieailp komikew Bridoe. Birmingham B12 9AX
Phone: 01-948 3702 : ) NAME
Mon-Fri 9 am to 12.30 pm Phosl)er‘iﬁ?gz:mdg?pg‘l 4.
1.30 to 4.30 pm. )
2 pm to 5.30 pm.
Sat 10 am to 12 pm.
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Access makes regular viewing
even easier

If you watch our TELEVISION every month why not take out a
regular subscription and have this important magazine
delivered direct to your door every month. it's straight-
forward, quick and easy because now you can use your
Access Card to take out a subscription. Just use the order
form below to get your Access card account charged with the
price of a subscription or order through Access by phone on
{01) 886 6433. If you pay by cheque or postal order, use the
subscription order form inthe usual way.

SUBSCRIPTION ORDER FORM \ . e
| wish to become a subscriber to Television for one year and enclose cheque/postal order l 5ubscr|pt|°n Rates:

value . . ... S no. .. ....made payable to IPC Magazines Ltd UK |s|eof Man Channe|
Islands and Irish
Republic £10

Overseas £11

Complete this portion if you are using your Access card account. | authorise you to debit
my Access card account with the above amount.

waccessos L L1 LT LT TTTITTTTT]

(Block tetters please)

. Unless you are phoning your
' order, complete and post this

order form to: Television

2613 King's Reach Tower,

d b Stamford Street,
London SE19LS.

Address. \

Signature.

- 13 WORCESTER ST.,
= {f'_'ﬁ WOLVERHAMPTON,
@ /4 WV24L)
Tel: (0902) 773122

Telex: 336810

Telepart
Pattern Generator

* Exceptionally light and durable
* Pocket 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

Starting your own TV rental company? Or in
business already? Either way, MTV can offer you a great .
commercial break.

Because we're the biggest name in used TVs.
And give you only the best.

With over 8000 sets in our computerised
warehouse we can offer a continuous supply of fop
name, quality sets. Serviced or unserviced.

Also available:
@ Full range of stands. @ Tested tubes.
U o @ Untested panels. @ TV aerials.
E‘ @ Quontity discount

M :‘,\%2 Contact: Derek Harbone

LS (0562) 743735

All offers subject to availability ot time of order.

MIDLAND TV TRADE
SERVICES

Campion House, Franchise St
Kidderminster.
Worcestershire

DY11 6RE.

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 favourably with other more costly bulky generators only suitable for

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

PRICE £14.95 (Subject to V.A.T.)
POST & PACKING £1.15

Telepart
Colour Bar Generator

* Exceptionally light & durable
*Compact 13x17.5x5.5 cms
* Battery powered for Igy)bi/ily * Cross hatch
gri
* White raster
* Grey scale  * Colour bars
* Soun

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 £1.15

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.)
Allow up to 28 days for delivery.
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SEMICONDUCTORS
10p BD131 25p BU126
10p BD183  1.00p MEQ404
Tp BF137 20p ME0412
Tp BF240 8p ME6002
Tp BF255 10p NKT241
10p BF256c  35p NKT276
Tp BF256LC  35p PN107 P
7p BF257 30p R2010B 1.00p
7p BF259 40p R2443 25p
10p R2540  1.00p
25p R2781  1.25p
Tp RCA16446 30p
8p T1S90
80p TISN
7p 2N2193
25p 2N3703
75p 2SA473
1.00p 2SC346
1.00p TIC106C
1.00p R2265

1.00p
Tp

7p BU207

30p
BCX34  10p BU208 1.35p

Geriteeral purpuse mana »Can Cods§

Thati etc 340
fube tase ITT CVEI2 85p
Thuen 4000 red green Dlue static canitrgls

ang b lateral control 375
Thote 40L0 cod L40Y SS5p
Thosn 4000 el L0123 25p
Kortg shift put 50R 5p
Philips G lum delay hn 125

wit Anplay red (Tunhib K 145
4 segment geplay ood Tosheoa) TLR30S 110
4 push button swituh asay 20K cesistaneer2 5%
3500 6 push button uad plus knobs

Thorn v cap 100
Must yaluks of presets availsbie Hongoots!

© verticgl wmoature or steoderd
10 of ary value 1.00

WIRE WOUNDS

1.5R5W Thorn3K 30p 270RSW

2R5W Thorn 3K 270RTW
2.2R4W 280R 17W
33R9W 330R 5W
4R11Wusible  25p 330R7W

TR 9W fusible 330R 11W fusible
159 Thomn

159 370R1IW
820R 4W 4
1K2 9W Thorn 3K/4K 18p
1K2 11W usible  25p
2K2 5W fusible

22 W

2K2 TW tusible
2K2 9W fusible
2K3 5W
2K7 9W fusible
3K95W fusible
3K34W
4K7 7W fusible
5K17W

8K2 W
8K2 9W 8K Thorn
10K W
10K W
39K4W

-

$58
BY gzBeEy

&

-
o

12R9W

15R 5W fusible
15RTW

15R 11W Thorn 3K
158 17TW

22R4W

22R 9W fusible

271RIW

27R TW fusible
w

82R 9W fusible

100R 5W fusible

220R W Korting
fusible

220R TW

235R 9W fusible

240R 9W Thorn 4K .30p

¥BE BPEbis¥elEyis

EX -EQUIPMENT SPARES
HIVETGEI S gk 00
5 3000 35t 275
p 1t which
D i T8 restes
ELR0Z (SHS LS TH2 1501

3000 A0PSU (rested)
Tvtiz LAGY

1O nran

50p each

S0peach

Avlay hne DL30Y (ested) 65p

Lz (tesrea) 65p
38000 cavergeng e festedl

Trs) Lt LIsg 1753 1i%g 50p each

Sh00 frome cutpu? taostormer (testizdi1.00

(SO0 iy delay I

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

(Mail Order Address Only) Delivery within 28 days.

PLEASE ADD 60p P&P, PRICE INCLUSIVE OF VAT,

ADD POSTAGE FOR OVERSEAS ORDERS
THOUSANDS OF ADDITIONAL ITEMS AVAILABLE, ENQUIRIES INVITED
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MIXED PACKS

1.50
1.50
2.00
1.00
1.00
1.50
1.00
60p

300 mixed resistors

300 nixed capacitors

150 mixed electrolytics

100 W/W resistors

20 mixed conv pots

40 mixed potentiometers

20 mixed sliders

40 mixed presets

20 mixed VDR &
thermistors

20 mixed ferrite cores

1.00
50p

E.H.T. TRAYS
Thorn 8000 EHT Thorn 4000 5.00
doubler 3.12 Pye 187 early type
LP1174 350 350
PYE?31 4.00 Pye 18" late type 4.00
Thorn 8500 5.00 Thorn 900/950  2.50
Thorn 9000 5.00 Thorn 3000 6.00

E.H.T. STICK FOR THORN
950/1400/1500 triplers E.C.T. type 80/150  5p
E.H.T. stick. 83/200 Sp

FUSES 20mm

SOMA 10 for 70p S0OMA 10 for 40p
JISMA 10 for 50p | Amp 10 for 40p
Thorn 3000 metal 2A cut out 1.25
Thorn 8500 plastic 2.5A cut out 1.25
Degause thermistor PT37P ITT/GEC 25p
+ fits some Pya/Bush etc.

Degause VDR type E2930/H P230 3000/800025p

8500 IF 'decoder panel Ex-equipment
untested 4
Mains on off switch rotary 20p
Mains on/oft switch, push 20p
Alswitch Thorn 3000 3500 50p
At switch Thornd000 + fits ITT/Pye 50p
A1 pot 5M 3000/3500 10p
100K 40 turn pots for v/cap tuners 25p

Double tuse hotder on smal! pax board
(20mm type) 10p

Single fuse hotder on small pax board
120mm typel

in ine fuse holder (1, type}

CAPACITORS

1800P!
2700PF
Any10 @£1.00

20 mixed valve bases

10 spark gaps

10-16 pin Qul IC socket

20 assorted TV knobs

10-16 pin Quil to Dit IC
socket

100 mixed diodes -

50 mixed mica washers

300 mixed resistors &
capacitors

10-16 pin Dil to DI IC
socket

TRANSFORMERS/LOPT
Mains TX 3000/3500
Mains TX 8000/8500
§.0.P.T. 8000/8500
3000/3500 Scan TX
3000/3500 EHT TX
8000 LDPT !
8500 LOPT 10.65
9000 LOPT 10.15
Mono portable LOPT. Thorn, GEC, etc. 375
Mullard diode splitting LOPT, GEC, etc. 14.75

DROPPERS
Pye 78+ 161
Pye 147 + 260
Thorn 6+1+100 3K
Thorn 56 + 1K +47+12
Thorn 350+20+ 148+ 1K5+317
Thorn 50+40+ 1K5
RBM 250+14+58TV161
3R5 + 15R + 45R 28W Working @
140+ 140 28W

Ex-equipment untested 3000 3500 panels
any specthed panel 3.75%
UHF gerial socket & lead Pye ITT
Thorn 25p
UHF aenat socket & lead GEC 25p
UHF aenal socker & long lead GEC  35p
UHF aenal socket & mounting bracket for
Thorn 4000
UHF TV gerwl tor portable
629 aenals + fithings avaitable Pnce hst
onrequest
Coax plugs 12p
Switched tlush ittung aenal outiet
white)

ELECTROLYTICS

470MF 6.3V
470MF 10V
470MF 25V
470MF 40V
640MF 10V
680MF 16V
B80MF 40V
1000MF 10V
1500MF 16V
2200MF 25V
3300MF 28V

| wish to pay by Access.
Access No. ............. 1

DIODES
8p BZU1SC12R - IN2070
8p 14p IN52548
8p BY204 8p INATA2A
8p BYX22/400 8p 15025
8p BZY79C 20V~ 181658
$p 8p ITT638 CV9
$p DAQO2 Sp 6p
$p IM102255  8p ZX150 8p
26p INSD 8p SKE1/02 18p
12p IN5349 9p MRS54  30p
10p MCR406  35p

INTEGRATED CIRCUITS
BAVAD  50p SN74123N 40p TBA4S0 1,00
BRC/M/2001.00SN74154N 1,40 TBA1440C 1,00
BRC/M/3001.08SN76110N 40p TDA2680 40p
DM74123N 50p SN6622N  40p TDA2630A 40p
SN1SB4EN 40p TAAS0 1.00 TBAS4D  90p

9000 8500 Thorn tocus pot 125
9000 Thorn focus pot 100
IC tnserters. 16 pin 50p
Large IC extractor 50p
Crystals 4 433619MHz 50p
EHT lead for spit diode LOPT 1.00
Litesold 20 watt 240V soldenng iron
element 65p each or 4 for 2.00
EHT fingl anode cap 47p
6MH2z ceramic ilter 30p
ITT bridge rec FXS 244/2A 15p
Castors, sets of 4 2.50
Direct pane! mounting. 20mm fuse chps
pair for 25p

CARBONRESISTORS
12R W, 22R W, 27R W, 39R §W, 56R {W, 56R
LW, 62R 1W, B8R JW,68R 1W, 68R IW, 75R IW,
82R AW, 100R {W, 120R iW, 120R }W, 130R 2W,
1504W, 180R 1W, 220R W, 220R 2W, 240R W,
240 R1W, 270R kW, 270R 1W, 300R 3W, 330R 1w,
470R }W, 560R W, 680R 1W, 820 R}W, 820 R1W,
1K AW, 1K 1W, 1K 2W, 1K 54W, 1K 5.1W, 1K 81W,
2K 2.1W, 2K 7.1W, 4K 7{W, 11K IW, 12K IW, 18K
2W, 22K 1W, 33K IW, 36K IW, 47K 3W, B8K W,
100K IW, 110K W, 270K 3W, 330K 4W, 330K 1W,
390K §W, 500K W, IMEG W, IMEG 2W,2M
W, 2M7IW,4M7.1W, 10M AW any 10 for 25p

Thorn 9K thick film units FR1 or FR3 125
10 Meg thick film focus resistor 85p

MULTISECTION CAPACITORS
174 4 100« 300 350V 200 - 200 - 100
Thorn 3K 200 380V 10p
100 - 158 + 50 3%0v 50p 220+ 100 - 50 306V 60p
2011+ 32 + 300 - 100 150« 1617+ 100 300V
Thorn 1KS 190
32+ 32+ 1h 35V 40p
37+ 32 350V 30p
o0y 70p
50p 200 « 47250V B5p

BV 50p
2500 - 750043V Thinn
120

K
200+ Y00 » 00 - 85U
3ugv

CAN TYPES
2ME OV 50p 8BO0MF 250V 10p
22MF 315V 50p 1250MF 40V 50p
SUME 189V 50p 125MESLY 50p
10OMF 156GV 1500ME 70V Tharn
Z20MFE 400V Thorn K 1.0l
2000MF J0v
2200MF 4GV Thorn

4K
2500MF 35v
S00MF 40V

BK ]
BOOME 260V print 300ME 25V
typ! 80p 1300MF 74V

YKk .
200MF 450V Thon

4K 130
400MH 350V Tho'n
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100% Complete Colour
Televisions as they arrive all
good cabinets not rubbish.

HYBRID
Pye - £13.50
Decca £13.50
GEC £13.50
Korting £12.00
SOLID STATE
BRC 3/3500 £30.00
Bush £35.00
BRC 8/8500 £38.00
Pye CTV200 17" £38.00
Ferguson 17

£38.00

Black and White Television £4.50

All prices subject to 15% VAT. Minimum order 5
units.

Various regun tubes available £12.00

LOW MOOR ELECTRICS

35 Hammerton Street, Bradford.
Tel. Bradford 29986.

TELEVISION TUBE SHOP LTD

BRAND NEW TUBES AT CUT PRICES

A28-14W ..o, £21.95 %\(ﬁf;ﬁ& --------------- 55;-&2)
A31-19W/20W ........... 19.95 190AB4/CA............ .

i 295 >30DBACT46E. .. 31.00
A31-120W/300W........17.95 ;

CTS507 equiv .............. 21.95
A31-410/510W .......... 1795  ~rsia 37.50
AS4-100W/S1OW......1850 516D GRG/DMB4....23.00
A34-514W ... 24.25  310EUB4......ou......... 19.95
A38-160W/170W......17.50  310EYB4................... 18.75
Ad44-120W/R.............. 27.00 310FXB4 ..o 17.50
A50-120W/R.............17.95 310GNB4A................ 31.00
A59-23W/R ............... 21.50 ;118234 c
A61-120W/R.............. 19.
995 340AYB4

Some Rebuilt Japanese 340AXB4
& European Types
Available from
£14.00 +VAT £2.10
Old Bulb required.

COLOUR TUBES
(NEW & MULLARD/THORN COLOREX)*

12VARP22 .............. AS6-120X ......ocenennns £54.00
330AB22 ... . AS56-500X/510X ........ 63.00
A44-271X ... A63-120X..
A47-342X ... A66-120X

A4T7-343X ..o A66-140X/410X
A49-191X ... A66-500X/510X
TAS1-161X .o . A67-120X .
AS51-220X.....cooeviinne A67-140X/200X ........ 69.50
AS51-500X/510X A67-150X ...l 75.00

*Old Bulb Required for Colourex*
ADD 15% VAT TO ALL THE ABOVE PRICES.
tPRICE ON APPLICATION
ALL TUBES TESTED BEFORE SALE & FULLY GUARANTEED
TELEVISION TUBE SHOP LTD
52 BATTERSEA BRIDGE RD., LONDON, SW11.
Tel. 228 6859/223 5088 CARRIAGE: Mono £3, Colour £10.

COLOUR BAR GENERATOR
UHF AERIAL INPUT PATTERN
GENERATOR

* GREY SCALE VERTICALS x*

* 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 e
C6  Kit £20.75 Built £29.90  ORDERS J
CPG6RF Kit £48.30 Built £72.45 ACCEPTED

Price includes P&P and 15% VAT.
VHF versions available.
Full 12 month guarantee on built units.
Allow up to 28 days for delivery.

MAIL ORDER ONLY FROM

TECHNALOGICS LTD. (Dept TV),

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

051 207 3799

REBUILT CATHODE RAY TUBES
C.R.T. SERVICES LTD.

274 Chepstow Road, Newport, Gwent.
Tel. Newport (0633) 272005.

Also available from the following stockists:

G.R.T
L. R. Jones, .
Manorbier, Talwrn-y-Bont,
Nr. Tenby. Pontrhydfendigaid,

Nr. Aberystwyth.

Tel. 083-482 630 Tel. 09745 629.

THE NO. 1 SOURCE
IN THE SOUTH

COLOUR FROM £8

EXPORT TV's NOW AVAILABLE
IN BULK

1000’s OF SETS TO CHOOSE FROM
TELETRADERS

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

Telephone: (0626) 60154
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FOR
IMMVIEDIATE
DISPOSAL

(+VAT)

G8s from £25 - BUSH 21C £25 - 22'3500 £25 - PYE 713/725/731 £30
DECCA 30 £20 - ITT from £25 - Japanese from £20 ALL SETS COMPLETE

OTV House

144 Lea Bridge Road
LondonES 9RB
Telephone 01-985 6111

No parking problems gy~ ==
Customers’ car park
We accept Access and Barclaycard
Mon.-Sat. 10a.m.-5p.m.

TV LINE OUTPUT TRANSFORMERS

COLOUR SETS GALORE

Hundreds in Stock.
From £20. Guaranteed Complete.

Mono’s and non-complete sets from £3.
Most makes available.

FASTRETURN OF POST SERVICE
RANK BUSH MURPHY INDESIT ___ 20£GB 24EGB mono
2146 AG4D A774 AB16 A792 A793
KBATT  VC200 VC205 VC207
AB23 A823b AB23av colour CVCS CVCT CVC8 CVCS colour

DECCA 1700 2001 2020 2401 | CVC20 CVC30 CVC32 series colour
MS2000 MS2400 2404 2420 2424 mono

QUALITY COLOUR TUBES CS1730 1733 ‘30 series BRADFORD colour | PHILIPS COLOUR
Reconditioned and used tubes. CS1830 1835 80 100 series colour 170 series dual std mono | G8 series
From £10 Guaranteed. FERGUSON HMV MARCONIA 210 300 series mono G9 series

ULTRA THORN PYE
1590 1591 1592 1593 mono 169 173 569 573 769 series
1600 1615 series mono RV2938B 368 series

Don’t delay, ring today.
ALPHA TUBES (DUNSTABLE)

28dBs. Noise 2.8dB.
PRICE each £8.70.

TELEVISION VALVES
- PL519-PY500A 75p each All mono valves 35p each.

to use Battery type PP3 or 8V to 18V
DC next to the set type fitting.
PRICES £6-70 each.

G.EC. WALTHAM 125
53 Lowther Road, Dunstable. 2000 to 2064 dual std mono
Tel. (0582) 68934 WINDINGS
2047 102105311210 3135 RANK BUSH MURPHY
g:JNAGLLETSDTSY:;;ﬂiZOLzTJu, Colour hybrid quadrupler type
T20a 12227192722 Pry & Sec ...... £6.00
Z718 series primary ..........ccoeeeveeene £6.00
AERIAL AMPLIFIERS PRICESINCLUDE . :
H:\GEHRE\TN Aerial amplifiers can produce P.& P.& 15% VAT 2718 series EHT overwind................ £7.00
BOOSTERS remarkabl?1 imprgver?rem on éhfe . . ULTRA THORN
2 icture and sound in fringe or dif- .
B45 H/G UHF Television — ?icul( areas. 9 C£OL0UR LO:TS UG TGl 30 GRS cooeccom e £2.00
TunableG over :’he cogg:jlg(e UHF  B48 _ For Mono or Colour this is 10.50 RETAIL PHILIPS
tz)asngés ain above . hoise (u|nap[e gveé complete UHF £9.00 TRADE G6 EHT (exchange basis only) ........... £1.00
bW . television band. G primary ..o £5.00
B ovabie v he Comprees Bond  B11 = For stareo or standerd aeo eI e
3 (Channels (E) 5 (op 13). Also VHF/FM radio. kg BT i
covers Aircraft & 2 meter B12-for VHF television band 1 & 3. £8.00 TRADE 691 t0 697 EHT overwind............... £3.00
Amateur Bands. Gain above All amplifiers are complete and ready 691 to 697 p,imawf' ______________________ £4.00

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

‘Open Mon.=Fri. 9 to 5.30 pm
Allow 1-2 days for delivery.

) Goods despatched on receipt of order. P A PW O R T H Access welcome
All Prices Include VAT at 15%. P & P per Order 30p. SA.E. for Leallets. Access Cards. T R A N S F O R M E R S "
ELECTRONIC MAILORDER LTD, , - EY
62 Bridge St. Ramsbottom, via Bury, Lancs. BLO 9AGW. 80 Merton High Street
Tel Rams (070 682) 3036. tondon SW19 1BE 01-540 3955

Rewind Service Available
S.A.E. all enquiries
Barclaycard and

TELEVISION MAY 1982
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SETS & COMPONENTS

TRADE TELEVISIONS. Decca, L.T.T, Korting,
Thorn E.T.C. Colour/mono. Best prices, best sets.
(070682) 3845.

COLOURT.Vs

PHILIPS G8 COMPLETE
22" £45 26" £55

DISCOUNT FOR
BULK BUYERS

TEL: 965 1230 & 961 3997
SMITH
ELECTRONICS

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

SECOND HAND colour TV spares and tubes, most
makes. Telephone Southport (0704) 74411 anytime.

UPCONVERTERS
Wideband VHF to UHF Converter 12 volt
supply required. Simple connection. Ideal Eire,
overseas use £11.90 inc. p.p.

TVDX Equipment Amplifiers filters. Special
DX Upconverter.
SAE Data, lists:
H. Cocks,
Cripps Corner, Robertsbridge,
ussex. Tel. 058083 317.

SMALL ADS

The prepaid rate for classified advertisements is 29p per word & Whilst prices of goods shown
(minimum 12 words), box number 60p extra. Semi-display § i c/assified advertisements are
setting £5.64 per single column centimetre (minimum 25
cms) All cheques, postal orders etc., to be made payable to
Television, and crossed “Lioyds Bank Ltd”’. Treasury notes
should always be sent registered post. Advertisements, d
together with remittance, should be sent to the Classified check both prices and

Advertisement Dept., T8levision, Room 2612, IPC Magazines | availability of goods before
Limited, King’s Reach Tower, Stamford St., London, SE1 SLS. ordering from non-current

(Telephone 01-261 5846).

TNOTICE TO
READERS

correct at the time of closing
for press, readers are advised to
check with the advertiser to

| issues of the magazine.

e

COMPANIES.

SUFFOLKTUBES
LIMITED

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

SUPPLIERS OF MONO AND COLOUR TUBES TO MAJOR RENTAL

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

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

T SPARES, PANELS
= AND MANUALS
PHILIPS - GRUNDIG

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

Tel: Northwood 27018 01-845 2036
RETACH LTD. Reer 78 High St. Nortwood, Middx.
COLOUR SET RANK & THORN .............. from £20

COLOUR TUBES REBULLT 2yr guar. ..... from

RANK PANEL (TESTED OK)
DECODER...... £11  POWER SUPPLY

ALL PRICE + VAT

Al TUBES. High quality rebuilt Tubes. 18 month
guarantee. From £22. Please phone 0706 523415
Monday-Saturday. :

CLEARANCE SALE OF SERVICE SHEETS, 1p
each. S.A.E. for details. Hamiltons, 47, Bohemia
Road, St. Leonards, Sussex.

COLOUR AND MONO TV’s

Comp with
tested Comp
CRT untested

Thorn 8/84K, G8, Grundig etc. £30 £25
Bush, Telpro, Decca £25 £20
Pye & GEC Hybrid £14 £9
Korting, A’ Bush £15 £10

Good working Decca Bradford £30 each. Good working
single standard mono £9 each. Untested 10p, slots £2
each. Thousands of panels @ 50p each. Fully tested
tubes - any standard size £10. Tested colour valves —
Output valves 50p each; Small valves 20p each

LAVITE LTD.

Viaduct Mills, Market Street,
Milnsbridge, Huddersfield.
Tel. 0484 643273.

(Callers by prior appointment).

CAMPBELL ELECTRONICS LTD.
Distributors of specialist spares to
radio and television service depts.
We stock semiconductors, 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,,
Unit 5, Heath Hill Estate,
Dawley, Telford, Shropshire.
Telephone Teiford (0952) 502422.

Write:
Tele Spares Ltd.,

Dublin 12, Ireland.

T.V.s FOR EXPORT

We have a selection of Bush and Ferguson
colour T.V.s in good working order.

VHF/UHF suitable for countries using PAL
system. We also supply The Home Market.

7 Walkinstown Road,

Tel: Dublin 520485.

ments.

tance.

delay.

When replying to Television Classified Adver-
tisements please ensure: :

(A) That you have clearly stated your require-
(B) That you have enclosed the right remit-

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

(D) That your letter is correctly addressed to
the advertiser.

This will assist advertisers in processing and
despatching orders with the minimum of
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C

TRADE ONLY

N. W. ELECTRONICS

SALE

E
LARGE QUANTITY OF GOOD CLASS

COLOUR TELEVISIONS

BUSH, PYE, GEC, THORN, PHILIPS ETC.
Excellent Cabinet Condition. Genuine Change Over TV's and Repossessions.

FROM ONLY £ 151! DELIVERY ARRANGED

We export larse quantities of TV's weekly. Can we help you?
iscount on Quantity Orders.

OVER 1,000 MONO TV's IN STOCK FROM £5
100’s colour tubes suitable for reconditioning. Working colour TV's to order, i.e. Bush 20"/22"
2 1.C. excellent picture, ready to sell. Only 239.
CALL AND SEE OUR SELECTION

WHITE GOODS

All types of Washing machines, Vacs, Fridges, Cookers, etc. Hoover Autos, Servis, Hotpoint,
Hoover Uprights, Vacs. 500 always in stock.
Fully reconditioned Hoover Twin Tubs and Upright Vacs, all models. Phone for details.

PAY US A VISIT YOU WILL NOT BE DISAPPOINTED

N. W. ELECTRONICS

Trade Supplies of Good

Quality Colour & Mono
TV's. Most Makes
available, suitable for
Sale or Re-Rent.

GENERAL

UNION STREET
DONCASTER
(0302) 49583 68416

FACTORS

GOOD MOTORWAY ACCESS

T.V. PATTERN GENERATOR
UHF output plugs straight into aerial
socket no other connection required.
Crosshatch + 4 patterns £17.25
Crosshatch + Greyscale £18.50
UHF Modulator with video

and sound inputs £22.50

Prices include P&P and VAT.
SAE for details:

C. L. JERVIS
15 Mercer Grove,
Wolverhampton, WV11 3AN.
Tel. (0902) 23916.
00000000000000000000000

BOLINGBROKE BUILDINGS, BOLINGBROKE STREET, BRADFORD 5.

3 minutes from Motorways. Telephone 0274 390121

JABCO LOPT TESTER

This instrument is proving to be a very
successful and popular aid to servicing.

The interest shown both here and abroad by
international household names in
manufacturing as well as TV repair
establishments large and small has proved
that this little Test Set has fulfilled a need in
detecting a short circuit turn or turns on a
LOPT.

See Test Report “TELEVISION” February ‘82.

Straightforward indication of the Lopt under
test by Red & Green Leds.

Instruction booklet on testing many common
Lopts in situ including jellypots.

£16.50 inclusive. CW.0O. delivery 3 days.
£18 overseas post by sea. £21 airmail.

J. BAKER & CO.
1, Oid Shoreham Rd., Southwick,
Sussex BN4 4RD.
Tel. Brighton 593315.

NETT (NE) LTD.

UNIT 38A, BEDE IND. EST.
JARROW, TYNE & WEAR
TEL: 0632 896197

100’s TRADE COLOUR TV's AND
SPARES NOW IN STOCK AT
COMPETITIVE PRICES,
UNTESTED OR WORKING.

PLEASE FOR
QUOTATION:

SAM WILSON (EX-TRITEL).

PHONE

BUSH, THORN, GEC,
DECCA, PHILIPS G8
ETC-ETC-ETC

TOSHIBA 110° PIL TUBES
" ) "
a sokeen 20 28 from £20
22" 560 HB22
560 TB22
560 AKB22 ... from £20
26" 670 XB22 ..o from £20

RING JEFFRIES 01-845 2036

TRIPLERS — PRICES REDUCED

Thorn 3000/3500
Thorn 9000

UNIVERSAL

The UNIVERSAL TRIPLERcan be used in most
G.E.C.. LT.T.. Pye. Rank. Decca & Continental

sets.
WING ELECTRONICS
15 Waylands, off Tudor Rd, Hayes End, Middlesex

1 year guarantee

£3 - 65 Adciinsc 'sg'%AT.

IRELANDS LARGEST TV DISTRIBUTOR

TWO THOUSAND IN STOCK. MAKES INCLUDE BUSH, FERGUSON,
PYE, PHILIPS, GEC, DECCA, GRUNDIG, JAPANESE, etc.

Mono from £1, Colour from £10,
Delivery can be arranged.

Distributors of Tubes, Aerials, Tools, Spares, etc.

TELETRONICS, sesciNore, OMAGH, CO. TYRONE. TEL: FINTONA 841389

(STD0662)

REPLACEMENT
PANELS &
MODULES
by LEDCo

TELEVISION
Philips 570 IF Filter/Gain £6.75
Pye 713/731 Detector Unit £8.00
Philips G8 Convergence Panel £18.00
Philips G8 AFC Unit £6.80
Philips G8 Vision Gain Unit £7.50
Pye Hybrid Audio Module £7.00
Pye Hybrid CDA Panel | Solid £1850
PL802 Replacement State £3.05

WASHING MACHINE
MODULES

Hoover AC & DC £8.10
Hoover 1100 Series £10.15
Hotpoint AC £8.20
Servis DC £8.10

C.w.0. Add VAT. Qty discounts

Domestic Electronics,

7 Highlands Road,
Badgers Mount,
Kent.

TELEVISION MAY 1982

PLEASE MENTION
TELEVISION
WHEN REPLYING TO
ADVERTISEMENTS
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CAMPBELL ELECTRONICS LTD.
COLOUR T.V. PANEL EXCHANGE/
REPAIR SERVICE

THORN, RANK, PHILIPS, GEC,
DECCA, TELPRO, GRUNDIG etc.

90 Day Guarantee on all repairs — same
day postal service.

Telephone Telford (0952) 502422
Jor catalogue and price list.

CAMPBELL ELECTRONICS LTD.,
Unit 5, Heath Hill Estate,
Dawley, Telford, Shropshire.

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

r------------

|
: TELFURBT.V.LTD., |
§ PHILIPS G8, 570. ITT. PYE]
§ 262, CT200. BUSH. THORN I
] 8800, 8500, 3500. GEC 2110. |
j DECCA VARI. TOSHIBA &

§ MONO. PLUS REFUR-|
j BISHED SETS TO ORDER.
1 RING: :
: WHEATLEY, OXFORD l
: 086-77-3849 0

PYE 205’s reconditioned with all mod's, ready for sale,
good cabinets £46.00. Free delivery, five or over.
(0827) 874007. A. T. SERVICES, 27, Laburnum,
Kingsbury, North Wark’s. Callers by Appointment.

GRUNDIG, NORDMENDE, small quantities
complete sets, also panels (tested). Telephone 0785
814643.

SERVICE SHEETS

TV DX SPECIAL OFFER!

Schrader, tunable masthead amplifiars.
UHF. RB45-M4 ch. 21-65. Gain 22-26dB. Noise ratio 3.5dB.
Bandwidth 10-15mHz. max. overload 10Mv. incl. power/tun-
ing supply VR12/01 £34.50.
UHF. RB45A-M4 (incl. amateurband} ch.
power/tuning supply VR12/01 £39.50.
VHF, RB3. ch. 5-11. Gain 26-30dB. Noise ratio 2.5dB.
Bandwidth 10-15mHz. max. overioad 10mV, incl. power/tun-
ing supply VR12/01 £44.50.
Extra for power/tuning supply incl. 6 presets £13.50.
VHF UHF P.S. incl. set side VW1/01 2x6dB. £7.50. VV1
2+ 12dB. £9.50.
CRT reactivator, excluding CRT socket. Works beautifully
£20.00.

17-65. incl.

Prices incl. P&P. Send SAE for catalogue.

REYSTRONICS,
28 Pemberton Road,
East Molesey, Surrey,
Phone 01-979 7380.

RANK BUSH MURPHY
TV Panels Repair,

By ex RRI expert
engineers. Same day return
with 100 days guarantee. 823,
2718, 179, T20, T26 chassis
covered. Contact for price list &
economise.

T.K. Panels Service,

31 Leaves Spring, Stevenage, Herts.
Tel: 0438 61567.

CASED ISOLATION TRANSFORMERS 500W max
suitable TV work £8.00 + £2.85. Good Working Test
Equipment P.S.U.s List Tel. (0396) 841631, or write
S.H.E. S5, St. Joseph’s Park, Ballycruttle,
Downpatrick BT30 7EN.

QUALITY
REBUILT
TUBES

HIGH TEMPERATURE PUMPING
COLOUR (2 year Guarantee)

90° up to 19" £33

90° 20" - 22" £35

90° 25" — 26" £36

110° and PIL £40

MONO (including thin necks) from
£14.

All prices + VAT
Delivery UK Mainland £6.
4 year Optional Guarantee
Send or phone for full list and terms.

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

COLOUR TUBES £25
2 for £46 — 22" (A56) 20" (A51) re-gunned to a
high standard with one year guarantee.
Guaranteed slightly used 20™-22" tubes £15
each. 2 for £28 with 3 month guarantee. All
jig tested.
Prices inclusive, plus £6 delivery per tube (UK
mainland). No need to spend £6 returning
old tube if you buy from us.
CASH & CARRY ONLY
17", 18", 19" £29. 20", 22" £25. 26" £35. In line
tubes re-built New mono tubes £14.
Callers Ring First

U-VIEW (TUBES)

th Rd., D
Yorkshire DN4 ORP
Tel: (0302) 855017 (Open 7 days)
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VETERAN & VINTAGE

VARIOUS 1940s, 1950s TELEVISION and Radio Sets,
parts, oddments. Shrewsbury 64187 for list.

“SOUNDS VINTAGE"’
The only
enthusiasts
writers

magazine for all vintage sound
packed  with artic by top
overing  gramophone phono
wire 5 news history

graphs S,

numbers to No. 1 available Send
75p for sample copy

28 Chestwood Close, Billericay, Essex

. Revised fore
Contains chassis from Grundig,

NEW Full detail

G.T.

Thousands of different full size service sheets
(Many of above are unigue to us and obtainable nowhere else.) Any
British CTV circuit/layouts from dual to latest from Decca,
iant binders only £39.50 — latest update includes Thorn 9200 to 9800.
S uge binders plus 3 Repair Manuals for £39.50. .
Rf' Kuba, Luxor, Mitsubishi, National P., Nordmende, Sharp, Skantic, Toshiba, Zanussi.
Any Repair Manual only £6.50 for the first — £6 each thereafter.
60. Mono +colour from dual standards to recent sets, McCourt & Tunbridge.
anual - Pre Publlshlnquffer at £5.50 each (save £1).
ESTER - price £1.50 post free.

Continually updated - 3
n C.T.V.
itachi, Kortil

Save £6.50 on complete set of 11 unique
N Tunbridfe Portable Mono TV Repair
s HOW TO BUILD YOUR OWN TRANSISTOR/DIODE
S.A.E. any quotation, also price lists, newsletter, bargain offers, details of our unique TV repair systems. Service sheets and all stock manuals by return of post.
Phone: 0698 883334, anytime. Callers -6 pm. weekdays,
TECHNICAL INFORMATION SERVICE

76 CHURCH ST., LARKHALL, LANARKSHIRE ML9 1HE.

.E.C., ITT,

epair in 2 huge

repair manuals - onl

Thousands of different manuals of all kinds in stock.
ublished single service sheet still only £1 + s.a.e.
hilips, Pye, Rank, Thorn, etc.

aturdays 11 am.—1pm only.

All other Data full-lengths.

30,000 SERVICE SHEETS IN STOCK. COLOUR MANUALS ALSO AVAILABLE

TV Monos, Radios, £2.00. Tuners £2.00. Tape Recorders, Record Players £2.00. Transistors, Stereograms
& Music Centres £2.00 + SAE. Also Colour Available. Car Radios £3.00 + SAE. All Radiograms £2.00.
State if Gircuit will do if sheets are not in stock. All TV Sheets are full-length 24 x12, not in Bits & Pieces.

TV Catalogue with order. All Sheets £2.00 except Colour. Old Valve Radios
C. CARANNA, 71 BEAUFORT PARK, LONDON NW11 6BX. 01-458 4882

MAIL ORDER
S.AE.

COURSES

VIDEORECORDER TRAINING COURSE. Yet an-
other super technical training course for TV
engineers who want to learn about videorecorders.
Saturday and Sunday 24th and 25th April 1982. For
details contact Mrs. Beeching, Newark Video
Centre, 108 London Road, Balderton, Newark,
~Notts. Tel. (0636) 71475.
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BOOKS & PUBLICATIONS

ANY PUBLISHED SERVICE SHEET £1 + S.A.E.
Thousands different repair/service manuals/sheets in
stock. Repair data your named TV £6.50 (with
circuits £8.50). S.A.E. Newsletter, price lists,
quotations. AUST, 76 Church Street, Larkhall,
Lanarkshire. (0698 883334).

SANDHURST PUBLICATIONS

Television Service Sheet Specialists
Workshop Manuals, large selection of Japanese
and European TV Sheets. Callers 5.30-7.00 pm.
Send S.A.E. for Catalogue and Enquiries:

49C Yorktown Road,
Sandhurst, Camberley, Surrey GU17 7AG.

CLEARANCE SALE OF SERVICE SHEETS, lp
each. S.AE. for details. Hamiltons, 47, Bohemia
Road, St. Leonards, Sussex. =

SERVICE SHEETS, Radio, TV, etc., 10,000 models.
Catalogue 25p plus SAE with orders-enquiries.
Telray, 5 Henderson Street, Preston PR1 7XP.

PERSONAL
FREELANCE Colour Service Engineer available for

Contract work in West/South Yorkshire. Own w/shop
and equipment. Mr. Pearson. 0484-863489.
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TELEVISION COMPUTER
RADIOCOMMUNICATIONS
& RADAR SERVICING

2} YEAR full-tme Modular
Diploma course to include a high
percentage of practical work.

@® ELECTRONIC PRINCIPLES

MONO TV & CCTV
COLOUR TV & VCR

MICROELECTRONICS &
DIGITALTECHNIQUES
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.

Subject to approval, students will be
awarded a TEC Diploma in Electronics &
Communication Engineering on Com-
pletion of the fuil course.

Next session starts April 19th.

Prospectus from:

LONDON ELECTRONICS
COLLEGE

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

MISCELLANEOUS

C.E.D. C.R.T. Tester reactivator suitable for most
types of colour and mono including P.LL., 20AX, Jap
narrow neck, and Toshiba in line types, tests
emission, checks and measures inter electrode
leakage, incorporates a highly effective reactivation
facility. Not a kit but a much praised professional
instrument. £89.70 inc. VAT 12 months guarantee,
and comes with a 10 day money back assurance. C.E.
Developments, 54 Baronsmead Road, High
Wycombe, Bucks HP12 3PG. Tel. High Wycombe
30307.

SECOND HAND COLOUR TV
SPARES AND TUBES

MOST MAKES

Telephone:
Southport (0704) 74411
anytime

CENTURION BURGLAR ALARM EQUIPMENT.
Send SAE for free list or a cheque/PO for £11.50 for
our special 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.

CTV2. Tubular Degausser as supplied to Colleges and
rental companies only 11"x13" 200-240v, £15.00 +
£1.90 P&P.1.T.S,, 97 Marton Drive, Blackpool, Lancs.
Tel. 0253 65089.

BURGLAR ALARM EQUIPMENT. Latest Discount
catalogue out now. Phone C.W.AS. Alarm. 0274
682674,
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BRISTOL WHOLESALE TELEVISION Mono
T.V.’s from £5. Colour T.V.’s Pye, GEC, Philips,
RBM, ITT, from £25. Phone Bristol (0272) 556735.
47 West Street, Old Market, Bristol.

TOOL KITS

For the engineer who's into L.C's
Show your customer you have the
tools for the job by using our
executive style case and tools.

Each contains:
Pen and paper folder, Mini soldering y P

iron 240v, Mini cutters, round nose pliers, snipe nose
pliers, solder pump, 6" plain inspection mirror, 3"cross
point, 4" screwdriver, 24" screwdriver, 24" cross point,
component box and spare side space. Case 395x280mm.
Complete case £62.50. p8p £2.50. (Minus tools, case

plus comp box £20.00.} (Money refund if disatisfied.)

KITONICS
7 The Meadows, Berwick-Upon-Tweed.

R SALE

RANK A823 Series Service Jig. As New. £150 or
exchange VCR or Test Equipment. Tel. Cardiff
(0222) 617245.

OSCILLOSCOPES. Marconi TD2200 Dual Delay
Timebase. Marconi TF1330 Dual Beam. Solartron
CD1400 Dual Beam. Telephone (0376) 22567.

“TELEVISON” January 1970 to February 1980. Less
8 issues, CVCS manual, Radio Valve Data, 8th
edition, WRTH 1971. Offers 0568 3727.

RADIO AND TELEVISION servicing 1956-69. Good
condition. £40. Tel. Torquay (0803) 34691.

PHILIPS G9. 26" touch tuner TV with unused Philips
remote control teletext kit plus manual. £155.00.
01-540 9553.

FERGUSSON, BUSH. Complete sets and spares too
much to list. Private sale. Reading 724002.

£15,000 PLUS VAT buys 100 TV Rentals Realising
£10,000 Gross P.A. Scope for expansion. Bristol
area. Box TV 168.

TELEVISION MAGAZINES January 1970 to March
1982 - £35. Telepart colour bar generator as new —
£25. Newark 71873.

MAIL ORDER T.V.'s, Pye 205’s, good tubes and
cabinets, all modifications, reconditioned, £46.00 and
£12.00 P&P. A. T. SERVICES, 27 Laburnum, Kings-
bury, North Wark’s. (0827) 874007. Callers by
appointment.

WANTED

“TELEVISION” Sept. 1972 and Nov. 1973. EADE,.

West Gerinish, South Uist, Western Isles, Scotland
PA81 SRW. 0870 5239.

WANTED! Tube Regunning Plant complete system
with full training. Yosipovich, 106 Morkel Road, Lyn-
dhurst 2192 JHB, South Africa.

WANTED S/HAND Double Beam Oscilloscope in
good working order. Phone Rochdale 54983

WANTED. Test Gear, Servicing Books, Diagrams.
Phone Bacup, Lancashire 876779 or write 30,
Oakenclough Road, Bacup.

DISPLAY
ELECTRONICS

LEADERS
IN TUBE

TECHNOLOGY
SINCE THE 60’s.

REGUNNED
COLOUR TUBES
2 YEAR GUARANTEE

The above prices are for standard
38mm Delta Gun Types. Add £3

Gun surcharge for 20AX Types.
Other in-line & P.l.L. Types, prices
on application.

MONO TUBES
2 YEAR GUARANTEE

BUDGET CORNER

Buy any 5 mixed types Cash 'n
Collect — Take 20% discount.

PRICES EXCLUDE VAT

CALLERS WELCOME

Late night Thursdays untii 8pm

Saturdays until midday.

N.B. Customers intending to collect
orders are requested to telephone in
advance:— even popular types may
be out of stock for short periods.

WATERLOO ROAD,
UXBRIDGE,
MIDDLESEX

Telephone: Uxbridge 55800
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“TUBE
REPLACEMENTS”

OFFER

SPECIAL TRIAL PRICES
"WELLVIEW” EXCHANGE COLOUR
A44-271X £24
A47-342X £24
A47-343X £26
A49-120X £24
A51-110X £24
A51-110LF £26
A55-14X £28
A56-120X £28
A63-120X £33
A66-120X £33
A66-140X £33
A67-120X £33
A67-150X £33

If no exchange glass £4 extra
“"WELLVIEW” EXCHANGE MONO
A44-120 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

If no exchange glass £1 extra
All above plus VAT @ 15%.
Carriage £5.00 inc. VAT,
ALL TUBES 18 MONTHS
GUARANTEE

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

DY802=74p  ECC81=64p  EF183=78p
EF184=64p  ECC82=64p  PCF802=98p
PCL82=78p  PCL84=92p PCL805=97p
PFL200=£1.15 PCL86=97p PL504=£1.38
PY800=70p PL508=£1.30  PY88=70p
: PY500A=£1.52

NEWSFLASH

Mullard PL509-19 £5 inc. VAT

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

Camping — Self sufficiency — Emergencies
Be prepared!
Fantastic 200 watt square wave inverter 12v input
200-240v AC output tested but no guarantee £20
+ £3 VAT, p&p £3.

24v transistor fluorescent ballast units will run
2 x4ft tubes and draw under 2 amps (Philips) £5
each + 75p VAT, p&p 70.

Dynamo torches complete with spare bulb. You
need never buy torch batteries again. 2 for £5 inc.
VAT, p&p 50p.

Ex rental colour TVs from £10 + VAT.

Allow up to 14 days for delivery.

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

Tel. 0278 425690-722816

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
20",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

itseasy
to complain
about
advertisements.

Every week, millions of
advertisements appear in the
press, on posters or in the
cinema.

Most of them comply with
the rules contained in the
British Code of Advertising
Practice and are legal, decent,
honest and truthful.

But if you find'one that,
in your opinion, is wrong in
some way, please write to us
at the address below.

We'd like you to help
us keep advertising up to
standard.

The Advertising
Standards Authority.

ASA.Ltd..Brook House, Tornngton Place, London WCIE 7HN,

N.G.T. COLOUR TUBES

First Independent Rebuilder with

B.S.l. CERTIFICATION
{Certificate No. 004)
2 year guarantee: 4 year option
All Colour Tubes are debanded, high temperature pumped
and rebanded using new adhesives and new tension band.
19" £30, 20'* £32,22'' £33, and 26"’ £38.
No exchange tube required on delta types.

N.G.T. ELECTRONICS LTD.,
120, SELHURST ROAD, LONDON S.E.25
Phone: 01-771 3535.

20 years experience in television tube rebuilding.

eddVAT et 15%

EMO — EUROSONIC — GRUNDIG — TELETON + ALL BRITISH MAKES
ETC. ETC. ® ALL SPARES READILY AVAILABLE ©
IMMEDIATE CREDIT AVAILABLE—TRADE ONLY
(Written details on application)

Almost any TV Component supplied by return “off the shelf’ e.g. LOPTX ~
EHT trays — droppers — OSC coils — switches — cans — smoothers - 1.C.’s, etc., etc.

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

ACCESS AND BARCLAYCARD ACCEPTED.

Applies to U.K., only.
S.A.E. FOR FREE WALL CHART

m' (wrro N) THE TELECENTRE, WORCESTER ST.,'
WOLVERHAMPTON (0902) 773122
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TUNERS MAINS DROPPERS PYE 6 P/B Unit £6.00 THERMISTORS
THORN 1043 £5.00 PYE 69-161 40p PYE 7316 P/B Unit £2.00 VA 1104 35p
ELC 1042 £5.00 PYE 7313+56+27R 50p 4 Push Button Uit s0p TTTPT2663W12 15p
ELC 2000 £7.00 THORN 50R-40R-1K5 50p THORN 140071500 4 P/B Unit PTHASIA OB Top
ELC2004 £7.00 | Mains Dropper SOR-17R-1K5 _50p Mech £ PT37P fits Pye, Bush o0 20p
GEC 8 Channel Touch Tune ! .
ELC 2060 £7.00 Coax Plugs 12p Unit £4.50 MR 501 3 amp 100V 7
NSF AEG UHF/VHF £450 | De-solder Pumps £400 TXK31234000 THORN Diode 50p MR 508 3 amp 800V 12p
NSF 1043 on Panel £5.00 Aerial Socket and Lead 35p FT3055 20p Philips Snips £1.50
MULLARD U314 £5.00 Pye, Thorn, [TT, Thyristor, Philips BOIE 5 BSA PrntV/Holder =
MULLARD U321 £6.00 Gl e 60p -
- Al Dioder 3500 10p PYE 697 Long V/Holder 15p
UDDARDIE 0 RANK TOSHIBA Tube Bases 30p
BUI37T £1.00 12" TV Tube Hitachi A31/300£12.00
G8 Tuners £7.00 SPEAKERS BUY69 (RCA 1693) 800 | Linc OPLoptCVC20 £4.00
GEC Rotary Tuner £2.50 6x4Gll1 250hm £1.00 THORN Transductor £1.00
MOSS FIT UHF/VHF DXT Tuner 5ix2} 3ohm £1.00 Transductor AT304/21 s0p V/UMeter 45p
Unit £9.00 5x3 80 ohm 70p - Convergence Panel GEC £1.00
Small DX Tuner Vicapp © Front End Music Centre I oD SO e oo
1 t (< 1 10de o
175-220MHz auto changeover 5x%3 50 ohm 50p MR s (RN St
£5.00 5%3 35 0hm 70p Output stage for musiccentre  £5.00 [TT Push Button 25p
V/c}:ipp Tuner 50-300MHzauto 5%3 150hm 80p Sony 1400kV Chroma Panel  £6.00 THORN Push Button 20p
s angeover' - 6x4 150hm £1.00 Tuner Unit Sony £3.50 MR 856 15p
V/capp Sylvania T/units VHF/

UHF £4.00 7X3 70 ohm £1.00 Touch Button Sony £3.50 Mains On/Off Rotary 13p
V/capp Sylvania T/units VHF ~ £3.00 5%3 8ohm 70p ORP 12 40p DP Push Button 12p
F6013 Rank Set 7%x3 16 chm £1.00 AD161/162 60p pair L, [ —— )
DECCA Bradford Tuner 5 button 8x5 16 ohm £1.50 BY212 10p Ty T sop

£2.75 MULTLCAPS NPN PNP 660/661 20p i —
SONY KV 1400 Tuner Unit  £4.00 ULTI- 5.5MHz Filters 15p TYI,%OS‘g‘:nEuner Kitideal for Hlsi;.lso
VHF Modulator CCIR £3.00 2500/2500/63V Sop 6MHz Filters 25p AD 149
AT AT 57,001 470/470/250V S0p 80p
RN 9000 Tuner on Panel £7. TV 11 EHT REC 25p KBLO05 4 amp 40V 25
9000 Frame Pane! £7.00 150/200/200/300v 0p TV 1ZEHTREC 30p TT30TIIVR 20
ANYO = % 100/200/325V 40p g P
S Rotary Tuner . TVI3EHTREC 25p | RANK TOSHIBA Prey front
:83;;22600/350\/ EL50 TV 14 EHT REC 40p control Units Type 0354 £9.50
MODULES 00350V e TV I8EHTREC 40p TCES20 25p
LP1173 10 watt Seconds £1.00 S0p 100K 40 Turn Pots G9-G11 FUA 78M24UC 20p
LP1173 10 wattNew £2.00 600/300V Pye, Bush, GEC ~ £1.00 Thorn 20p MC7724CP 20p
LP1170 Seconds 50p 200/200/100/300V 60p 3500 6 Push Button £1.00 MTO 309 THORNE 20p
LP1179 Seconds 50p 200/200/100/32 325V £1.00 NE 2B6H Small Neon Lamps, TIP 630 £1.00
LP1162 New PYE OUTPUT 100M+300M+200+100M~+ 16M GEC SR 3SC2122A £L.00
STAGE £1.50 350V £2.00 20small LEDs £1.00 '
400/400v 4p | TVXTALs4-433-619KHz _ s0p | DBRC1693 £1.00
TRIPLES 220/450V 40p TV XTALs 8867-238KHz 40p Touch Buttons RANK
GEC 2028 Tripler £2.50 4700/25V 25p 6MHz Crystal Sop TOSHIBA 10p
GEC 2040 Tripler £2.50 CONDENSERS Infra Red Emitting Diodes TIL ?:56‘; T— 5;:
i 30P RN Hearing Aids .
DECCA 80 Tripler £2.50 TS sp
PYETBQ £1.50 oy 10p
DECCA 80 £4.00 T P
TBZ fits GEC 1028, 2028, 1040,
1060, CS108 £4.00 | 220040V Sp s E N D Z
&9 400 4/350V Sp
CVC 20/25/30 £350 | 8350V Sp
THORN 9000 £4.50 8/300v 8p
THORN 9500 £3.50 680/40V and 25V S5p
GEC2110 £350 | 47250V 10p
TS 5.5 33/450V 15p
GEC 2100 £300 | 220025V 10p 63 BISHOPSTEIGNTON,
LP1174/NC g3.50 | 1/800 10 SHOEBURYNESS,
GRUNDIG TVK52 £3.50 | 171000V 10p ESSEX SS3 8AF.

ITT BG 100/41 £3.00 | 200V 15p
BG 100/61 £3.00 | 47/1000 30p Reg. Offi I
TBW fits Autovox, Saba, Grundig, -01/1000v 10p eg. l(ze only.

Tanberg £4.00 | 227375V 15p Callers by appointment only.
TCZ £2.50 -047/1250V 10p Add 15% VAT.
"TAU £1.25 -0047/1500V 10p
1N8-1500V 10p
FOCUS UNITS 1500M 35V p Add sop postage.

LIS (OLNEHED £L00 | 32 MFD 300V 10 Add postage for all overseas parcels
(LRS00 LD [ AR 10p Goods despatched on receipt of order.

DECCA Large £1.00 8N2-1500V 10p
DECCA Small £1.00 | 6N2-2000V 10p

ITTCVC 40 60p ITTCV5 7 Push Button Unit  £7.00
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INTEGRATED CIRCUITS
CA270CE 50p
CA270CW 50p
CA3089Q 50p
MC1327 £1.00
MC1349 50p
MC1352 £1.00
SAA1020 £4.00
SAA1021 £4.00
SAA1024 £2.50
SAA1025 £2.50
SA1130 £2.50
SAAS5040 £2.50
SAS560 £1.00
SAS570 £1.00
SL901 £3.50
SL918 £2.50
TAA320A 50p
TAA470 £1.50
TAAS50 25p
SAAS70 £1.00
TAAT00 £1.00
TBAI20A 40p
TBAI120AS 40p
TBA120SA 40p
TBA120B 40p
TBAI120SB 40p
TBA120U 40p
TBAI120C 40p
TBA1441-TBA440  £1.00
TBAS510 £1.00
TBA520 £1.00
TBAS540 £1.00
TBAS50Q £1.00
TBAS560CQ £1.00
TBAS560C £1.00
TBAS570 £1.00
TBAT720A £1.00
TBA750 £1.00
TBASOD 40p
TBAS10S £1.00
TBAS20 £1.00
TBA890 £1.00
TBA920 £1.00
TBA920Q £1.00
TDA2541 £1.00
TBA950 £1.00
TBA990Q £1.00
TCA270 £1.00
TCA270Q £1.00
TCA4500A £1.00
TCA640 £1.00
TCA650 £1.00
TCA660 £1.00
TCA740 £1.00
TCA800 £1.00
TCAB30S £1.00
TCEP100 £1.20
TDA1003 £1.00
TDA1170 £1.00
TDA1190 £1.00
TDA1327 £1.00
TDA1412 30p
TDA2010 £1.00
TDA2530 £1.00
TDA2540 80p
TDA2541 £1.00
TDA2560 50p
TDA2600 £2.75
TDA2653 £1.00
TDA2002 £1.00
TDA2640 80p
TDA2680 £1.00
TDA2690 £1.00
TDA3560 £1.50
SN168ZAN £1.00
SN16964AN 50p
SN29764 £1.00
SN29848 50p
SN75108AN £1.00
SN76001 £1.00
SN76003* £1.00
SN76013* £1.50
SN76023* £1.50
SN76115 50p
SN76131 50p
SN76226 £1.00
SN76227 60p
SN76530P 50p
SN76532 50p
SN76533 £1.00
SN76544N £1.00
SN76546 £1.00
TBA480Q £1.00
SN76650 50p
SN76660 50p
SN76666 50p

SN76707N 75p | BF127 20p | TIP32 20p | LM340T12Reg 25p

SN76708N 75p | BF137 20p | TIP33B 25p | 1800/4KV 5p

TBAS820 £1.00 | pF1s57 20p | TIP100 30p | 4.INF/5KV 10p

m‘iggg :igg BF180 20p | TIP130 30p | 180/8KV 10p

i 350 | BFI81 20p | TIP2955S 40p [ 210PF/8KV Top

BTT822 €100 | BF182 20p | IN6O 3p [ Z70PFBKV T0p

BTT6018-ML237B £1.50 | BF185 20p | Y716 20p | 330PF/8KV 10p

BTT8124 £1.00 | BF195 | Y827 30p | 1000PF/IOKV Top

gggé§4 :}.g BF198 7p | BYW562A/1000v 8p | 1200PF/12ZKV 10p

SAS670 £1.00 3233 2(7,2 BYVSS B ITT SPARE PANELS

TDA2522 £1.00 BE240 it MIXED PACKS CVC9 Power Supply

gAz}?gf\%w :gp BEF245 o 20 CorTverger-lce Pots 80p | Board £1.50
Q P | BF263P 15p }8%:::;‘?;;2‘5 “S‘gg DECODER PANEL

SEMICONDUCTORS BF264 15 —0oiderP o0 [TT CVC20:25  30-32-40

AC128 25p | BR273 T Figress O Coo—| £7:50

ACI53K 25p | BF274 T g P”“'S - gg Audio Amp Driver Mod£1.50

AC176K 25p | BF337 2Up oo g’s 5 : TTT Control Panel 5

AF139 25p | BF338 24p 380 ONCENSOrS :1.53 Sliders £1.50

AF239 25p | BF458 12p f < gles‘s“’l‘ > 5;(510 TTT 3 Shders Control

AULL3 £120 | BFR79 15 3p e 9 panel £3.50

BA159 7 | BFT43 25p 5 B‘ Z 4p_grgss S0p

BA182 T | BFY50 1sp |00 Diodes £L00 = A1010 £1.00

BA248 7 | BFY90 20p |00 Fuses £200 127607 £1.00

BB103 7p | BR100 25p | LOOW/W Res £L.50 127609 £1.00

BB105 7P | BSX20 7P ;88 é‘7 ;‘;'07 RFC.IS = ::gg TAT315 £L.00

BC107 7p | BT100 30p 1o Rnche = Fop | LDA2653 £1.00

BC108 7p | BT106 Special 60p [N od Gun Switches 505 | LRAZ560 £1.00

BC109 7p | BT106 £L00 [ e 10| _LDAT3I5 £1.00

BC139 7p | BT109 £1.00 e 109 _Dclay Lines TAUB0 __£L.00

BC147 7p | BTI38/10A 70p = : TAUSO £1.00

BC148 7p | BT151/800R 70p DIODES DL50 £1.00

BC149 7p | BTYS0 20p | 1 Amp1600v 7p | DL70 £1.00

BC154 7p | BU105/104 80p [ 3 Amp 100v 7p | DL700 £1.00

BC157 7p | BU10S £1.00 | 3 Amp 1200v T0p | 3.15 AS Fuses 5p

BC158 7p | BUI24 50p [ W004 Bridge 15p | G11 Teletex Panel No.

BC171 7 | BUL26 80p | W005 Bridge 20p | 3113-267-1597 £30.00

BC173 7 | BU137 50p | 9000 Thorn O7P Transistors THORN R1039 Top

BC174 7p | BU204 50p | withHeatsink T9038v _£1.00 [ THORN R1038 Top

BC182L 7 | BU20S £1.00 | SWI50 Surface Wave Colour | FE04/1/220/4 3pin ITT 1

BC183 7 | BU208 60p | TVFilter £1.00 | MFD 4 Amp Mains Filters

BC207 7p | BU20SA £1.00 | TiC 126N Thyristor 25p

BC212 7p | BU407 50p | 800v/12A 50p | Scan Coil Correction

BC213 p | BU426V 50p [ Mullard Surface Wave Filter | Condenser.91/210vG11 20p

BC237 7 | BUS26 £1.00 | RWI154 £1.00 [ GI1 Philips 0.91M/210v Scan

BC238 7p | R2008B £1.00 | 7SegDisplay, Led,Red 50p | Coil Correction 25p

BC245 7p | rR2010B £1.00

BC250 Tp | E1222 20p

BC251 7p | BDX32 £1.00

BC252 7 | 0A% ™

BC257 30p | MIESIT 25p

BC300 30p | MIE2801 30p E N D

BC303 30p | BY127 10p

BC307 Tp | BY1331600V/1 Amp  10p

BC308 Tp | BY134 10p

BC327 7p | BY176 Type 25p co M PO N T

BC337 7p | BY179 35p

BC338 Tp | BY184 25p

BC350 20p | BY187 10p

BC365 10p | BY190 40p

BC413 Tp | BY206 10p

BC454 7p | Fast Recovery 8p

BC460 25p | 600 Volt3A 10p

BC462 7 ;

BC463 7 DIODE 2AM 600/800v 63 BISHOPSTEIGNTON,

BC546 Tp | BY210/400 5p SHOEBURYNESS,

BC548 7 | BY210/800 10p

BC559 7 | BY223 25p ESSEX, SS3 8AF

BD131 30p | BY226 15p

BD132 30p | BY227 10p

BD135 30p | BY296 10p

BDI136 30p | BY298 10p Reg. Office Only.

BD207 30p | BY299 10p

BC221 20p | BYF3123 40p Callers by appointment only.

BD228 25p | BYF3126 40p

BD238 20p | BYX38/600 50p Add 15% VAT and 50p postage.

BD239 12p | BYX38/300 25p

BD331 20p | BYX71/350 20p All items subject to availability.

BD332 20p | BYX71/600 30p

BD253B 35p | BYX72/300 20p

BDals o | Srn = Add postage for all overseas parcels.

BD595 35p | 2N3055 .

e 351': SNaaa Jgg Goods despatched on receipt of order.

BD681 25p | 2SN30A 7

BD807 20p | TIP29C/A 20p

BD534 20p | TIP3IA/B 25p




