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RADIO AND TV SPARES ALL COMPONENTS BRAND | PHD COMPONENTS DEPT 2
18 HEDDON COURT PARADE
NEW. CASH WITH ORDER ONLY. P & P 35np. ALL '
PRICES INCLUDE VAT. AT 12%% COCKFOSTERS, HERTS
CARRIAGE ON TUBES £1.25 EXTRA 01- 440 1141 TELEX 261295
DROPPER SECTIONS 16p each
MULTISECTION CAPACITORS | MAINS DROPPERS DIODES BA100 14p BA164 1/p
Pye 11062 /5p AA113 14p OA81 11p BA102 24p BAX13 5p
?;J/‘ggg 1400 12&) AAT16 14p OA85 11p BA130 35p BAX16 6p
Description BRC Mono 1500 750 AA117 14p QOA90 6p BA145 16p BAY38 10p
400-400/350 300 BRC Colour 3000/3500 750 AAT19 8o OA91 6p BA148 16p [N4148 4p
200-200-150-50/300 250 BRC Colour 8000 750 OA47  6p OA95 6p BA154 12p BY206 30p
1000-2000/35 80p BRC Colour 8500 75p OA’9  6p OA20211p BAITSL 15p
600/300 190 Phillips G8 50p RECTIFIERS
600/250 1.55 Phillips 210 (with fink) 55p
200-300/350 205 Phillips 210 o BY 100 21p  INAOO1 4p TUNER
1000-1000/40 100 BRI Mono 141 /5[) BY 126 15p  IN4OO2 5p ELC1043/05
2500-2500/30 130 RAI Mono 161 BOS BY 127 15p IN40O03 6p 550 each
300-300/300 2.25 CEE 27 75p BY133  22p IN4004  7p
200-200-75.25/350 540 OEC 2000 o BY182 200 INAOO5 8 CRYSTAL
100-300-100-16/275 1.60 Phillips GO 35 BY238  40p [IN4OO6 9p 4 43 MHz
150-100-100-100-150/320 260 BYX10 14p  IN4007 10p 1 90 each
150-150-100/350 .80 THYRISTORS Bridge Rectifiers INTEGRATED CIRCUITS
175-100-100 2.35 2N4443 120 BY164  50p
20/100 32 V106 180 70 G MC1307P 150 SL901B 500
2500-2500/63 170 BR10T 45p MC1310P 250 SILS 7l A
700/200 130 BRY39 25 | High Voltage TAA3E0 Y SNFSIOEND) g
400/350 156 BR100 35p V20 190 each TAAB50 50p  SN76013N 180
TAAG30S 4.00 SN76013N07  1.80
TRANSISTORS AF179 55p BC182L 10p BD138 49 BI 257 48p | TBA120S 1 50 SN76013ND  1.60
AC107  33p AF180  53p BCI82LB 10p BD139 80p  BF258 65p | 1BA120SQ 50 SN76023N 185
AC126  23p  AF181  49p BCI83L 10p BDI44 210 BE271 150 | TBAB20Q 3.00 SN76023ND  1.60
AC127  30p AF186 39 BC183LB 10p BDISG 74p  BH273 15p | TBAB30Q 2.50 SN76033N 275
AC12701 50p  AF239 39 BC184AL  10p BD157  74p BF274 15p | TBAS40Q 3.00 SN76665N 2.50
AC128  23p  AL102 105 BCI86  24p BD1B3 55y BF336 34p | TBABS0Q 4.00 CA3065 250
AC12801 50p  AU107 105 BC187 26p BD235 74y BF337 34p | TBABEOCQ 400 MC1358P 2.50
AC141 24p  AUN10 185 BC203 150 BD237 745 BF 338 34p | TBA750Q 220 MC1327P 2 00
AC141K 40p  AUI3 220 BC204 15, BD?38 74p  grasg 59 | TBABOO 1.60 MC1327PQ 50
AC142  24p  BC107  10p BC205  15p BDX32260 BF X29 290 | TBA920Q 4.00 MC1330P 150
AC142K 250 BC108  10p BC206  15p BRI 199 pExga 24p | TBA990Q 4.00 MC1351P 120
AC153  23p BC109  10p BC207 150 BF118 25p  grxas 265 | SN76003N 2.75 MC1352P 160
AC176  24p  BC113  12p BC208 11p BF121 240 grxag 23p
AC187 23p  BC115 19 BC212L 11p BF154  30p BEY50 22p Aerial IsoI‘ators 1.00 each
AC187K  24p BC116 190 BC213L 1 Bl 157 30p BEYS 22p Lopt Korting 10.00 each
AC188 24p BC117 19 BC214L 1p BF158  24p BE Y52 22p BRC 3500 Cutouts 1.60 each
AC188K 40p BC118  28p BC225  15p Ei 1“ j 24p  BU105/01T 190 | vALVES
2832: ;?9 BCI19 280 BC237 15 Dy 240 BUIS/2 190 | hyggigy sop PCFBO  75p PL3E  90p
b BCI25 - 21p BC238 11 BTI 249 BUIOSOA 250 | pygop  s0p PCFBE 150 PLea 7
P Op
AD140 45  BC126 19 BC251A 16p BFI77 29p  BUI0B 300 |gccga  50p PCFBOT  60p PL504 120
AD142  50p BC136 190 BC301 3p BF1/8 32,  BUIG 290 | eF80 450 PCF802 150 PL508 200
AD143  50p BC137 19 BC303  s59p BF179 32p  BU204 190 | EF183  46p PCL82  75p PLS09 3.00
AD145  50p  BC138 19 BC307  11p BF180 34p  BU205 190 {EF184  46p PCLB4 100 PL519 300
AD149 100  BC139 190 BC308 op BB  32p  BU206 190 | EH90 90p PCL85  90p PY500A 190
AD161 45p  BC142 29p BC327 12p BF182  43p BU208 300 | PCC89 120 PCL86  90p PY8OO  65p
AD162  45p BC143  34p BC328 120 BF183  43p  MJE340 85p | PCC189 160 PFL200 85p PL8BO2 400
AF114  50p BC147  12p BC337 150 BF184 25p  MJEB20 80
AF115  23p BC148 11p BCH47 12p  BF185 25p  MJE2955 110 | EHT TRIPLERS (Priced each)
AF116  23p BC149 13p BD115 64p  BF194  14p  MJE3055 73p| BRCY50 2.65 Pye CT205 5.50
AF117 19p  BC153 19p BDI116 60p BF195  14p MPSU05 65p| BRC1400 2.65 Pye 731 8.25
AF118  48p BC154  19p BD124 790  BF196 14p  MPSU55 125 | BRC1500{17) 2.65 Decca2030  6.60
AF121  30p BC157  14p BDI3I 44p  BF197 14p  R2008B 300 { BRC1500(247) 3.00 GEC 2028 7.10
AF124 23p BC158 12p BD132 49p BF198  19p R2009 300 | BRC3500 6.60 GEC2110 7.10
AF125  23p BC159 14p 80133 49p BF199 24p  R2010B 300 | BRC80OOO 290 ITTCVCs 6.60
AF126  23p  BC171 14p BDI34  49p BF200 34p  TIP31A 60p | BRC8B500 550 RRIT11/174 10.00
AF127  23p BC172 13p BD135 39p BF240 19p  TIP32A 6op | BRCYOOO 7.75 RRIA823 7.70
AF139 34p BC178 21p BD136 45p BF241  21p De.c.ca CS190 7.10  Korting 90° 7.10
AF178  53p BC179 19y BD137 47p  BF256LC44p Philips G8 730 Tanberg 7.10
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COPYRIGHT
© IPC Magazines Limited, 1977.
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’’, Fleetway House, Far-
ringdon Street, London EC4A 4AD.
All other correspondence should be
addressed to the Editor, "Television”,
Fleetway House, Farringdon Street,
London EC4A 4AD.

BINDERS AND INDEXES

Binders (£2.10) 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.

QUERIES

We regret that we cannot answer
technical queries over the telephone
nor supply service sheets. We wiill
endeavour to assist readers who
have queries relating to articles
published in Television, but we
cannot offer advice on modifications
to our published designs nor
comment on alternative ways of
using them. All correspondents
expecting a reply should enclose a
stamped addressed envelope.
Requests for advice in dealing with
servicing problems should be
directed to our Queries Service. For
details see our regular feature “Your
Problems Solved"'.
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Pricey Parts
Leader.

Teletopics
News, comment and developments.

The Decca 80 Chassis
An account of the circuitry used in this recent in-line
gun c.r.t. colour chassis, with fauit finding
procedures and notes on troubles experienced.

Next Month in Television

Scope Tubes
An account of the main features of scope tubes to
help those selecting a tube around which to build an
oscilloscope.

Use of the Barograph as an Aid in Forecasting
DX Openings
In giving a continuous record of atmospheric pressure
a barograph makes it possible to see when long-distance
reception is tikely to occur.

Servicing Television Receivers: Have You Noticed. .. ?

by L. Lawry~Johns

Some recently encountered fauits, some stock faults and
some troubles less likely to be encountered.

Letters

The “TV" Teletext Decoder, Part 2 by Steve A. Money, T. Eng. (C.E.l.)
Description of the operation of the input logic card.

Readers’ Printed Board Service
Baird 620/640 Chassis: Timebase Faults

Common faults in the line and field timebase circuits
used in this poputar monochrome chassis.
Test Report: Philips’ Desoldering Tool
Long-Distance Television
Reports of DX reception and conditions, and news
from abroad.
Servicing the Beovision 2600/3000/3200 Chassis, Part 2
by Keith Cummins
An account of the decoder and power supply sections.
Gun Microphones for TV
TV sound presents its own problems, since the microphone
must so often be kept from view. The characteristics of
the gun microphone make it the ideal sotution
for many purposes.

CRT Booster
A design suitable for boosting either colour or
monochrome tubes.

Service Notebook
Notes on faults and how to tackle them.

Your Problems Solved
Test Case 172

by Barry F. Pamplin

by Phosphor

by R.A. Ham, FRAS

by John Law

by E. Trundle
by Roger Bunney

by Vivian Capel

by A. Denham

by G. R. Wilding

OUR NEXT ISSUE DATED MAY WILL BE
PUBLISHED ON APRIL 18
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'A. Marshall (London) Ltd Dept: TV

40-42 Cricklewood Broadway, London NW2 3ET

Tel: 01-452 0161/2 Telex: 21492

85 West Regent St, Glasgow G2 2QD Tel: 041-332 4133

1 Straits Parade, Fishponds, Bristol BS16 2LX Tel: 0272 654201/2

Call in and see us 9-5.30 Mon-Fri 9-5.00 Sat
Trade and export enquiries welcome. Please enquire for types not listed.

NEW 168 PAGE CATALOGUE WITH 500 NEW LINES
85p POST PAID (40p to callers)

TELEVISION
TELETEXT
DECODER

WE CAN SUPPLY FROM STOCK
COMPLETE KITS OF
POWER SUPPLY PARTS
Excluding Transformer and PC Board

@ £12.50 pius 65p postage/packing VAT 8%

Gel a greal-deal from

arshall’s

Our range covers over 7,000 items. The largest
sealection in Britain.

TOP 200 IC's TTL LINEARS

" LM38ON-8

LMIBASN 135 | SN78008KE 2.50

N 1.70

MC1306P
C1310P

. MC1327P
LMSBSCN 130 MC1

185

LM7268 § . TBAS20 SN7400 021 | SN7438 055 | SN7485 185 | SN74153 111 | SN74197 1.7

3 LM733CN 145 | MCI43BR 748 | SN78552.2 065 | TBAS200  2.30 SN1401 21 | SN7440 D21 | SN7488 041 | SN74153 185 | SN74198 2983

LM741C 085 | MC14396 STON 208 | TBASI0 198 SN7402 21 | SN7441AN 103 | SN7490AN 081 | SN741§5 111 | SN74199 283

168 | LM741C-8 040 | MC14556 155 | SN78B20AN 110 | TBAS300 207 SN7403 21 | SN7442 078 | SN749)AN 088 | SN7A1ST 088 | SN74221 180

| GG HE | IR ) G| e i ; Sl 13| BT SH | WS WA | wamens

X SN7493 081 | SN74161 141

159 | LM748.8 050 | MC14986 110 | SN76886N D092 | TBASGOCO 3.22 i comprehessiv
252 | LM748-14 050 | MC15296 650 | SL414A 235 | TBASTO 129
330 | LMI303N 147 | MCI5306 6.50 | St41S 250 | TBA6418 250
LMI304N 185 | MCIS316 850 | StB10C 235 | TBA700 152
185 Y SLBIIC 235 | TBA720M0 230

12
3ASE X J425 033 | Sra@ o4t e &
; 0 250 313 . ! SN74141 103 | SN74181 181
dhe n | Rl RS BHD & pa oo g 0 ws on | S R e
388 2 255 TCABOD 31 X SN741S0 188 | SN7AI93 152 -
SN7432 029 | SN7484 085 | SN74151 111 | SN74198 9.7 | OVER 8500 LINES.

“Full range of Thyristors, Triacs, Diacs & Zenars — always in stock”
Prices correct at 21 February 1977, but please add VAT,
postage & packing 30p

SEE US AT THE “ALL ELECTRONIC
SHOW", GROSVENOR HOUSE 19-21 APRIL

TRAIN for SUCCESS

Start training today and make sure you are
qualified to take advantage of the many oppor-
tunities open to the trained person. 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 ambitious men
to move up into higher paid jobs — 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 & GUILDS CERTIFICATES
Telecommunications Technicians’

TECHNICAL TRAINING

ICS offer a wide choice of non-exam
Radio TV Electronics Technicians’ courses designed to equip you for a better
Electrical Installations Technicians’ job in your particular branch of
Electrical Installation Work electronics, including:
Radio Amateurs’ El ic Engineering &

MPT Radio Communications Cert. Engineering/P
EXAMINATION STUDENTS —

c Lo B/ FToY i o
Radio, TV & Audio Enginesring &
Servicing

GUARANTEED COACHING Electrical Engineering, Installations &
UNTIL SUCCESSFUL Contracting
COLOUR TV SERVICING

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

POST THIS COUPON OR TELEPHONE FOR FREE PROSPECTUS

| am interested in

Name... Age .

Address

Accredited 10! N
sycacc  International Corr
Dept 8O1C, Intertext House, LONDON

Member of ABCC SWB 4UJ or phone 01-622'9911 (all hours) ]

Cehool
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VALVE BARGAINS

ANY 5-64p, 10-£1.10, 50-£5.00.
YOUR CHOICE FROM THE
LIST BELOW:

ECC82, EF80, EF183, EF184,
EH90, PCF80, PCF802, PCL82,
PCL84, PCL8S5, PCL86, PCL80S5,
PL504, PY81/800, PY88, 30PL14,
6F28.

COLOUR VALVES - PL508,
PL509, PL519, PY500/A. ALL
TESTED, 35p EACH.

TELEVISION AERIAL SPLIT-
TERS, 2 WAY. INSIDE TYPE.
£1.50.

AERIAL BOOSTERS

AERIAL BOOSTERS CAN
PRODUCE REMARKABLE
IMPROVEMENTS ON THE
PICTURE AND SOUND, IN
FRINGE OR DIFFICULT
AREAS.

Bil — FOR THE STEREO AND
STANDARD VHF/FM RADIO.
Bi2 - FOR THE OLDER VHF
TELEVISION — PLEASE STATE

CHANNEL NUMBERS.
B45 — FOR MONO OR COLOUR
THIS COVERS THE

COMPLETE UHF TELEVISION
BAND.

ALL BOOSTERS ARE
COMPLETE WITH BATTERY
WITH CO-AX PLUGS &
SOCKETS. NEXT TO THE SET
FITTING. £3.80.

PRESS BUTTON UHF TUNERS - 4 BUTTON TRANSISTOR —

BRITISH MADE — £2.50 EACH.

250,00
Capacitor Clearance Sale

ALL MULLARD C280

POLYESTER FILM CAPACITORS

RANGE OF
250 AND

AND C281

400 VOLTS WORKING. VERY GOOD MIXED
SELECTION OF VALUES FROM .0luf TO 1.5uf.
PRICE 100-£1.50, 500-£7.00,
1000-£12.00.

ALL PRICES INCLUDE VAT. P&P 20p PER ORDER.
PLEASE SEND UNCROSSED P.O. OR CHEQUES FOR

RETURNING IF WE ARE OUT OF STOCK OF CAPACITOR
BARGAIN PACKS.

ELECTRONIC MAILORDER LTD,

62 BRIDGE STREET, RAMSBOTTOM, BURY, LANCS.
TEL: RAMS (070 682) 3036.
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TV Crosshatch &
Pattern Generator

Built Tested

and Guaranteed

or in D.LY. Kit form £19.77
ORDER CODE 997-033 + 8% VAT

Only requires connection to UHF
aerial socket and to the mains. The
generator has its own pulse generator and UHF modulator produc-
ing fully interlaced scan, 625 lines. Frequency is adjusted using
visual display on TV screen to lock line and frame sync.
Select Blank raster, dots, greyscale or crosshatch to set static and
dynamic convergence, geometry, focus, beam limiting, black level
clamp etc. etc.
m Allow 28 days delivery

W Overseas orders—add 16 % for p. & p. All items offered for

sale subject to the Terms of Business as appears in Doram
Edition 3 catalogue, price 60p. The Doram Kit brochure is also available, price
25p. Combined price only 70p which also entitles you to 2 x 25p vouchers each
one usable on an order placed to the value of £5.00 or more (ex VAT).

DORAM ELECTRONICS LTD., P.0. BOX TR8,

WELLINGTON RD. IND. EST., LEEDS LS12 2UF
An El Group C

SPECIAL OFFER/ i L;UMPUIVENTS
e TEIBVISIOMN

v

We are proud to announce that all the components for the current Television
Construction Project will be available from Catronics Ltd. Each month Catronics will
introduce and publicise a kit for the relevant part of the project.

The first kit is for the POWER SUPPLY UNIT described in last month's
Television. This complete kit of components (except PCB) is offered for only £24
+ 75p p&p.

Itis that the Ci ics special inclusive price for ALL the kits — over a period of
6 months — will be in the range of £180-£190, and your superb Teletext Decoder will be comparable
to units costing £300 or more.

See Catronics announcement next month for the INPUT  BOARD Kit.

7400 SERIES ICs

7400018p £1.38
7402 19p £1.19
7403 19p £1.21
7404 24p £1.17
7406 44p 35p

44p

39p

oy

Quantity discount: 25-99 less 10%; 100 or more less 20%
Send SA.E. for full price list or 30p plus large 14p S.A.E. for your copy of

our Data Catalogue. All prices INCLUDE VAT at current rates. Please
note our minimum UK. post

[ ]
and packing charge, except
where Indicated, is 20p.
EXPORT ORDERS welcomed

— write for export price list.

COMMUNICATIONS HOUSE

% 20 WALLINGTON SQUARE

WALLINGTON, SURREY, SM6 8RG.
Tel: 01-669 6700 (9 a.m. to 6 p.m., 1 p.m. Sat.)

-
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TVs! TVs! T.V's!

‘A’ Price is good working order.
‘B’ Price is complete but unserviced with tested tube.

Philips 25" G6 D/STD

GEC 19/25 D/STD 654-06 £48.00
GEC 19" S/STD £72.00 £56.00
GEC 22" S/STD £80.00 £64.00
Philips K7 £84,0( 68.00
Thorn 3000 25" S/ST
Bush 184 S S/STD £9200 6-00
Pye 205/252 S/STD £96.00 £80.00
Finlux 110° 26"’ Peacock £100.00 £84.00
Luxor 110° 26" " £108.00 £92.00

Grundig/Siemens H0° 26~ £116: £100.00
ALL ABOVE(PLUS £8 DELIVERY AND/[PLUS VATY)BRAND
NEW IN MAKE - EL BASE
FOR MOUNTING TELEVISIONS OR SPEAKERS ON WALL

£6.30 DELIVERY AND VAT INC.

Always a good selection of modern and older C.T.V. panels and scrap
chassis cabinets, mono tubes, etc. etc.

AGENTS FOR TOP QUALITY MERCURY UHF SET TOP
MULTI-BAND AERIALS. BOXES OF 25 FOR £45, DEL. & VAT
INC., OR SEND £2.75 FOR SAMPLE.

SQUARE SCREEN MONO

Most models available, i.e., GEC, Decca, Thorn,
D/STD from £12.00. Philips, Pye, Thorn, Bush,
S/STD from £16.00

HUNDREDS OF 19"/23"” MONO T.V’S
to pick from at giveaway prices.

All prices plus VAT.
EXTRA SPECIAL OFFER

Philips 22"’ Single STD.

Models 511, 512, 513. Good working order with repolished
cabinets.

Singles at £64.00. Threes at £60.00 each.

(Singles delivery and VAT inc. at £81.00, cheque with
order.)

Lots of non-workers at £40.00 each.

Please write for quotation on any set or spares.
Callers welcome.
Quantity discounts. Deliveries arranged.

Southern

Watling Street, Hockcliffe
(3 miles north of Dunstable on A5)

Tel. Hockcliffe 768
Northern
Thornbury Roundabout, Leeds Road, Bradford 3
Tel. (0274) 665670
Scotland

Peacock Cross Industrial Estate,
Burnbank Road, Hamilton

Tel. (06982) 29511.
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LINE OUTPUT MONO TRANSFORMER f£6.75ea
TR S o MER S {No Extra for Carriage)
Allit d teed C'SCOUNTFOR VAT @ 121% 84p
items new and guarantee TRADE. TOTAL £7.59
BUSH DECCA MURPHY PHILIPS
TV102C V128 TV183 or D DR DM35 DR123 V843 ... 17TG100u 19TG170a... 21TG106u
TV103 or D ™VI134 TV183S DR2 DM36 DR202 all models 1o 17TG102u alimodelsto  21TG107u
TV105 or D TVi350r R TV183SS DM3 DM39 DR303 17TG106u 19TG179a 21TG109u
TV105R TV138 or R TV185S DR3 DR41 DR404 ve79 177G200u G19T210a
TV106 V139 TV186 or D DR20 DM45 DR505 17TG300u G19T211a 23TG111a. ..
™V107 V141 TV186S DR21 DR49 DR606 V153 17TG320u G19T212a all models to
V108 V145 TV186SS DR23 DM55 666TV-SRG V159 G19T214a 23TG164a
™vV109 V148 V191D DR24 DM56 777TV-SRG vi73 19TG108u... G19T215a
vi12C ™VI61 TV191S DR29 DR61 MS 1700 V179 all models to 23TG170a. ..
™13 V165 V193D DR30 DR71 MS2000 vig1o 19TG164a G20T230a... all models 1o
TV1150rC V166 V193§ DR31 DR95 MS2001 V1913 all modelsto  23TG176a
TV115R V171 V198 DR32 DR100 MS2400 vigi4 G20T328
V118 V175 V307 DR33 DR101 MS2401 V2014 or S G24T230a ...
™vi123 V176 V312 DR34 DR121 MS2404 V20150 21TG100u all models 10
™Vi24 ™vI178 V313 DR122 MS2420 V2015S 21TG102u G24T329
TVi250rU TV181or S V315 V20155S
vgou;s PYE
328}95 11u 40F 58 64 81 93 161
cec KBrTT V2023 31F 43F 59 68 83 94 150 170
PLEASE QUOTE PART NO, BT4 - V2021 O oAk 17on
NORMALLY FOUND ON TX, BASE 54 By Chassis: V2310
PLATE; 4121,4123, 4140 OR 4142 87455 Vel ves2 v2311¢ 37 50 62 77 86 97 156 1711
BAIRD g g a : BT455DST VC2 vC52/1 V24140 39F 53 63 80 92 98 160
V(3 VC100 V24150
ggg ggg ggg g;g 2’()OODST ...t vce vg;gg/z V24155 SOBELL THORN GROUP
all models 10 vC11 . Vv V2415SS i
284 gig ggg 6;? 2044 VCB1 vE300 V24160 gﬂgf]s or DS Ferguson, H.M.V. Marconi, Ultra
6 6 Or quote model V2416S ST290 By Chassis:-
608 642 666 681 2047 ... No. v2417s 5T297 800, 850, 900, 950/1, 950/2,
610 644 667 682 almodelsto | v2419 950/3, 960, 970, 980, 981,
612 646 668 683 2084 INDESIT v2423 1400, 1500, 1500 (247).
622 648 669 685 1000DS 1580, 1590, 1591
624 652 671 687 s d : :
625 653 672 688 2104 or /1 20EGB all models to
626 661 673 2105 0r/1 24EG8 1102 Or quote model No.

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

Phone: 01-948 3702

Contact your nearest depot for service by-return.

COLOUR 1vLINEOUTPUT TRANSFORMERS E.H.T. RECTIFIER TRAYS (Prices on application)

MON-FRI9amto 12.30 pm

SAT 10am to 12 noon

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

Birmingham B12 9AX.
Phone: 021-440 6144

Catlers welcome.

1.30 pm to 4.30 pm

MON-FRI'9amto 1 pm
2 pmto 5.30 pm

Please phone before calling.

REBUILT TUBES!

YOU'RE SAFE WHEN YOU
BUY FROM RE-VIEW!

HERE IS WHAT YOU PAY:

MONO
17" £7.00
19” £8.00
23" £9.00
RIMBAND & TWIN PANEL
16"”,17",19" £9.00
20" £10.00
23" £11.00
24" £12.00
Carriage £2.16 inc. V.AT.
COLOUR
177, 18", 19" £29.50
20" £31.00
22" £32.00
25" £34.50
26" £38.50

Exchange Basis £5 Deposit Returnable.

Old Tube.
(carriage-ins. £2.70 inc. V.AT.)
Guarantee 1 year
Cash or cheque with order,
or cash on delivery
Add 121% V.AT. to all orders
INQUIRIES S.A.E. PLEASE

RE-VIEW ELECTRONIC TUBES
237 LONDON ROAD,
WEST CROYDON, SURREY
Tel. 01-689 7735

284

GLIFTON

PANEL REPAIRS

BUSH — MURPHY
823 823A 823AV

B.R.C.
3000 — 3500
PYE — EKCO
691 693 697 723

PANELS QUICK RETURN
ESTIMATES IF REQ'D

SERVICE TO:

BUSH -MURPHY -ITT -KB
PYE -ECHO
FERGUSON -HMV -ULTRA
GRUNDIG -TELEFUNKEN
and HITACHI

Maintenance contracts to the above
makes, within 20 miles radius -
subject to free engineer inspection.

MILLS CLIFTON
The Green,
Heart of England,
Meriden, West Midlands CV7 7LN.

Telephone: (0676) 22377

COLOUR TUBES

STANDARD
TUBES

METAL BAND
TUBES

TWIN PANEL
TUBES

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

SUFFOLK TUBES
LIMITED

PLEASE NOTE OUR NEW
ADDRESS:
214, PURLEY WAY
CROYDON, SURREY
01-686 7951

Britain’s Largest Independent
TV Tube Rebuilder
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TRANSISTORS, ETC. Type  Price (£) | Type  Price(£) | Type  Price(£) | Type  Price(£) | Tyde  Price(f) | Type  Price(£) | Type  Price(£)| Type  Price(£)
Type  Price(f) | Type  Price(€) | BC159* 10.14 | BC301 0.35 | BD136  0.46 | BOY20 1.07 | BF259 0.61 (BRY55 10.48 | OC42 0.65 | 2N1B93  0.40
AC107 0.48 | AF149 0.45 | BC160 0.78 | BC303 0.60 | BD137 0.48 | BF115 0.30 | BF262 0.84 |BRY56  10.44 | OC44 0.34 | 2N2102 051
AC117 0.38 | AF178 0.75 | BC161 0.80 { BC307A &B BD138  0.52 | BF117 0.45 | BF263 0.62 |BT106 1.50 | Ocas 0.32 | 2n22214 0.50
AC126 0.36 | AF179 0.78 | BC167B 10.15 10.17 | BD139  0.55 | BF120 0.55 | BF270 0.47 |BT109 1.99 | OCc71 0.73 | 2N2222A4 0.52
AC127 0.40 | AF180 0.75 | BC168B 10.14 | BC30B & At0.17 | BD140 0.59 | BF121 0.85 | BF271 0.52 {BT116 . 1.45 | OC72 0.73 | 2N2369A* 0.44
AC128 0.35 | AF1B1 0.72 | BC169C 10.15 [ BC309* 10.17 | BD144  2.24 | BF123 0.58 | BF273  10.33 |BT119 5.18 | OCB1 0.53 | 2N24B4  0.55
AC12BK  0.35 | AF1B6 0.99 | BC170* 10.15 | BC317° 10.22 | BD145 0.75 { BF125 0.55 | BF274 10.34 | BU102 2.85 | OCB1D 0.57 | 2N2646  0.76
AC141 0.35 AF202 0.27 | BC171* 10.15 | BC318C 10.23 | BD157 0.51 | BF127 0.68 | BF333 0.867 | BU105 1.95 | 0C139 0.76 | 2N2696 1.30
AC141K  0.40 | AF239 0.60 | BC172* 10.14 | BC319C 10.26 | BD160 1.65 [ BF137F  0.78 | BF336 0.43 |BU105/02 1.95 | 0OC140  0.80 | 2N2904* 0.42
AC142 0.34 | AF240 1.40 | BC173* 10.22 | BC320 t0.28 | BD163  0.67 | BF152  10.19 | BF337 0.46 |BU10B 3.15 [ oc170 0.34 | 2N2905* 0.33
AC142K  0.39 | AF279S 0.91 | BC174A & B BC322  t0.24 | BD177  0.58 | BF157 0.32 | 8F338 058 |BU126 2.8 | OC171 0.34 | 2N2926G 10.15
AC151 0.31 AL100 1.10 10.26 | BC323 0.68 | BD178 0.59 | BF158 10.25 | BF355 0.52 |BU133 1.77 | ON236A ©0.72 | 2N29260 10.14
AC152 0.34 | AL103 1.13 | BC176 0.22 | BC327 10.23 | BD1B1 1.04 | BF159 10.27 | BF362 10.62 | BU204 202 | R200BB  2.25 | 2N2926Y 10.14
AC153 0.42 | AU103 2.10 | BC177° 0.20 | BC328  10.23 | BD182  0.90 [ BF160  10.22 | BF363  10.62 | BU205 2.24 | R2010B  2.65 | 2N2955  1.12
AC153K  0.43 | Au107 1.90 | BC178* 0.22 | BC337 10.24 | BD1B3 1.18 | BF161 0.45 | BFas7 0.68 [BU206  2.97 | Ticas 10.29 | 2N3053  0.25
AC154 0.31 | AUl10 1.90 | BC179* 0.28 | BC338  10.19 | BD1B4 1.43 | BF162  10.85 | BF458 0.84 |BU208 3.15 | TIC46 10.44 | 2N3054 0.62
AC176 0.42 | AU113 2.40 | BCIB2* 10.14 | BC347A* 10.17 | BD187 0.61 | BF163  10.65 | BF459 0.91 |BUY77 2.50 | TIP29A  0.49 | 2N3055 0.70
AC178B 0.42 | BC107* 0.16 | BC1B2L® 10.14 | BC348A & B BD1BB  0.85 | BF164  10.95 | BF594  10.16 |BUY78 2.65 | TIP30A  0.58 | 2N3702 10.19
AC179 0.48 | BC108* 0.15 | BC1B3* 10.14 10.17 | BD18B9 0.71 | BF166 0.38 | BF596 10.17 | BUY79 2.85 | TIP31A 0.62 | 2N3703  10.18
AC187 0.42 | BC109° 0.17 | BC1B3L* 10.14 | BC349A & B BD201 1.15 | BF167 0.52 | BF597  10.17 | D4ON1 0.64 | TIP32A  0.87 | 2N3704 10.18
AC187K 0.45 | BC113 10.16 | BC1B4* t0.14 10.17 | BD202 1.50 | BF173 0.30 | BFR39 0.33 | E1222 0.47 | TIP33A 0.99 | 2N3771 1.85
AC188 0.42 | BC114  10.20 | BC1B4L* 10.14 | BC350A° 10.20 | BD222 0.78 | BF177 0.36 | BFR40 0.29 | E5024 10.19 | TIP34A 1.73 | 2N3772  1.92
AC18BK 0.42 BC115 10.21 BC186 0.25 | BC351A* 10.18 BD225 0.91 | BF178 0.38 | BFR41 0.26 | GETB72 0.46 | TIP41A 0.80 | 2N3773 2.90
AC193K 0.48 | BC116* t0.21 | BC187 0.27 | BC352A* 10.18 | BD232 2.20 | BF179 0.42 | BFR60 0.35 | MC140  10.36 | TIP42A 0.91 | 2N3819 10.35
AC194K 052 | BC117  10.20 | BC192 0.56 | BC360  0.24 | BD233  0.52 | BF180  0.36 | BFR61 0.29 | MJE340  0.68 [ TIP2955 1.78 | 2N3866  1.72
ACY17 0.50 | BC118  10.17 | BC207* 10.14 | BC377 0.22 | BD234 0.75 | BF181 0.35 | BFR62 0.28 | MJE341  0.72 | TIP3055 0.87 | 2N3904 10.24
ACY19 0.40 | BC119 0.32 | BC208  10.12 | BC441 0.59 | BD235  0.69 | BF1B2 0.44 | BFR79 0.36 | MJE370  0.74 | TIS43 10.38 | 2N3905 10.26
ACY2B 0.35 BC125* 10.22 | BC212* 10.17 | BC461 0.78 | BD236 0.62 | BF183 0.52 | BFRBO 0.32 | MJE371  0.79 | TIS73 11.38 | 2N4032  0.57
ACY39 0.78 | BC126  10.24 | BC212L* 10.17 | BC477 0.20 | BD237 0.69 | BF184 0.31 | BFRB1 0.28 | MJE520  0.85 | TIS90 10.23 | 2N4036  0.60
AD140  0.68 | BC132  10.17 | BC213* 10.16 | BC478 0.19 | BD238  0.70 | BF185 0.28 | BFT41 0.48 | MJES21  0.95 | TIS91 10.25 | 2N4058  10.18
AD142 069 | BC134  10.20 | BC213L* t0.16 | BC479 0.19 | BD253  2.58 | BF194* 10.12 | BFT43 0.55 | MJE2955 1.20 | ZTX108  10.13 | 2N4291 10.27
AD143 0.71 | BC135 10.19 | BC214* 10.17 | BC547* 10.13 | BD410 1.65 | BF195* 10.11 | BFW11  0.66 | MJE3000 1.95 | ZTX109 10.14 | 2N4392 2.84
AD149 0.86 BC136 10.20 [ BC214L* 10.17 | BC548* 10.12 | BD437 0.98 | BF196 10.14 | BFW30 2.17 | MJE3055 0.78 | ZTX213 10.21 | 2N4802  2.40
AD161 0.65 BC137 10.20 | BC237* 10.16 | BC549* 10.15 | BD43B 1.17 | BF197 10.15 | BFW59 10.19 | MPF102 10.40 | ZTX300 10.16 | 2N4921 0.61
AD162 0.70 | BC138  10.30 | BC238* 10.15 | BC550  10.15 | BD517 0.41 [ BF198  10.29 | BFW60 10.20 | MPS6566 10.31 | ZTX304 10.24 | 2N5060 10.32
AF114 0.35 | BC140 0.90 | BC239C 10.23 | BC556  10.18 | BD518  0.43 | BF199  10.29 [ BFWI0  0.26 | MPSAO5 10.47 | ZTX500 10.17 | 2N5294  0.46
AF115 0.35 BC141 0.95 | BC251A & 8B BC557* 10.14 | BD519 0.88 | BF200 0.85 | BFX29 0.33 | MPSAQ6 10.48 | ZTX502 10.19 | 2N5296 0.62
AF116 0.41 | BC142 0.29 10.27 | BC558* 10.13 ' BD520  0.88 | BF218 0.42 | BFXB4 0.30 | MPSAS5 10.50 | ZTX504  10.30 | 2N5496  1.05
AF117 0.32 | BCi143 0.33 | BC252A* 10.25 | BC559° 10.15 | BD599 0.87 | BF224J 10.20 | BFY18 0.53 | MPSA56 10.53 | 2N696 0.30 | 2N6178  0.71
AF118B 098 BC147* 10.12 | BC253B 10.38 | BD115 0.93 | BD600 0.92 | BF240 10.32 | BFY50 0.33 | MPSUO5 0.86 | 2N697 0.36 | 2N61B0  0.92
AF121 0.50 | BC148* 10.11 | BC261A 0.28 | BD123 0.98 | BDX14 1.02 | BF241  10.31 | BFYS1 0.31 | MPSUOE 0.76 | 2N706 0.16 | 25C643A 1.38
AF124 0.38 | BC149* 10.13 | BC262A* 0.26 | 8D124  0.88 | BDX18 1.55 | BF244  10.37 | BFYS52 0.30 | MPSU55 1.26 | 2N708 0.35 | 25C1172Y 2.80
AF125 0.38 | BC152 10.25 | BC2638 0.27 | BD130Y 1.56 | BDX32 2.75 | BF2458 10.88 | BFYS0 1.37 | MPSU56 1.32 | 2N914 0.21 | 250234  0.89
AF126 0.36 | BC153  10.20 | BC267 0.16 | BD131 0.49 | BDX64A 1.89 | BF255 10.58 | BLY1SA 1.09 | 0C26 0.90 | 2N916 0.24 | 40361 0.48
AF127 0.45 | BC154  10.20 | BC268C 0.14 | BD132 0.54 | BDX65A 1.69 | BF256L° 10.49 | BR101 0.47 | ocz2s, 1.19 | 2N1164  3.60 | 40362 0.50
AF139 0.48 BC157* 10.13 | BC294 t0.37 | BD133 0.51 | BDY16A 0.43 | BF257 0.49 | BRC4443 0.76 | O0C35 0.93 [ 2N1304 0.55 40595 0.89
AF147 0.52 [ BC158* 10.12 | BC300 0.60 | BD135 0.42 | BDY18 1.55 | BF258 0.53 | BRY39 0.48 | 0C36 088 | 2N1711  0.45
3 3 Alternative gain versions
g i DE ZENER DIODES RESISTORS §
LINEAR I(? s Type PI.ICE (£) Type Price (£) | DIODES ) Type Price (£) 200mW plastic 3.0-33V  12peach | Carben Film (5%)1 oa | availabie on items marked *
Type  Price (£} | SC9503P * 0.95 | TAA960 11.35 | Type  Price(£) | BY206 0.31 1/1.3W plastic 3.3-180V  20peach | {W 5.6 0-330K 0 (€12} 1.5
BRC1330 t0.93 | SC9504P 0.97 [ TAD100 12.66 | AA113 0.17 | BY238 0.25 0 o - 2P| COLOUR BAR
1.5W flange 4.7-75V 85p each W 100-10MQ(E24) 3p| GENERATORS
CA3005  1.80 | SLa14A  1.91 | TBAI20A 10.90 | AALIS  D.13 | BYXIO 031 | 55w pinsiic7.5-75V  48peach | 1w 100-10MGQ(E12)  3p
CA3012 1.32 |SL432A  2.52 | TBA120S 10.99 | AAZ13 0.30 | FSY11A  0.58 20W stud 7.5-75V 74peach |2w 10 0-10M Q (E6) 5p | L2bgear CMB037/DB:VHF/
CA3014 1.80 [SL450 5.10 | TBA240A 13.98 | AY102 1.85 | FSY41A  0.51 75W stud 7.5-75V £5.60 each | Wirewound (5%) P! UHF gives standard B
CA3018 1.06 [SL901B 14.10 | TBA2B1 12.07 | BA10O 0.24 | ITT44 0.08 E - 21W 022 0-270 O 17p| Dand colour bars « grey-
CA3020 1.86 |SL9178B 15.50 | TBA395 t2.58 | BA102 0.25 | (TT210  0.63 | VDR'SETC. VALVES zw 10010k 0 w" scale step wedge + red
CA3028A 1.08 |SN72440N 10.96 | TBA396 12.40 | BA104 0.19 | (TT827 0.80 | 7ype  Price(f) Type  Price(£) pive 1'0 0'22“) 19" raster + centre  cross
CA302BB 1.26 | SN76001N 11.45 | TBA480Q t1.84 | BA110 0.80 | ITT921 0.12 | £29522 DYB6/B7 10.54 |11w 1.0 0:22“) zop + centre dot + cross-
CA3045 1.35 | SN76003N 2.24 | TBA500 11.99 | BA111 0.70 | 1TT922 0.12 /01 10.21 DYBO2  10.54 |y7w 100.22kQ 24: hatch + dot pattern +
CA3046 1.02 | SN76013N 1.50 | TBA500Q 12.00 | BA112 0.85 | 177923 0.18 /02 0.21 £CCB2  10.54 |- - blank raster. Sync output
LM309K 1.98 | SN76013ND1.25| TBA510 11.99 | BA115  0.15 | TT1075 0.15 | E298CD EFBO 10.54 | SPECIALOFFER  each| 5150 provided.  £131.41
MC1307P 11.32 { SN76023N 1.60 | TBA520Q 12.98 | BA121 0.85 | ITT2001 0.12 /A258 10.20 EF183 t0.70 DL1 chrome delay lines 75p’|
MC1310P 12.94 | SN76023ND TBA530 11.98 | BA129 0.39 | (TT2002 0.13 | E29BED EF184 10.70 DL1E chrome delay Ilones BOp‘
MC1312P 2.20 1.25 | TBA530Q t2.50 | BA145 0.19 | (TT2003 0.25 /A258 10.18 EHI0 10.94 RCA scan coils {90° colour)’| VHF TO UHF
MC1314P 3.85 | SN76033N 2.24 | TBA540 13.21 | BA148 0.18 | 0A10 0.37 /A260 10.18 | g 34 t1.08 | complete £10 per set | CONVERTERSt
MC1315P 4.16 | SN76110N12.30 | TBA540Q t3.20 | BA154  0.19 | OA47 0.15 /A262 10.18 | pceps 1065 |(Please add 30p postage to | Labgear “Televerta” for
MC1327P t1.86 | SN76226N 13.15 | TBA550Q 14.10 | BA155 0.19 | 0aB1 0.17 /A265 1018 | pccps  1o.yg | delaylines and £1.20 postage | DX-ing, or uhf receiver
MC1327PQ SN76227N 11.85 | TBAS60C 13.13 | BA156  0.15 | OA90 0.10 /P268 10.18 | pccgy  t0.74 |10 Scan coils.) PAL subcarrier | use on _relay systems,
11.86 | SN76502N 10.92 | TBA560CQ13.22 | BA157  0.25 | 0A91 0.12 | €298z PCC1B9  t0.94 |CrTystels (wire-ended) ONLY | Eire. etc. Type CMB022/RA.
MC1330P 10.93 | SN76530P 11.85 | TBA570 11.29 | BA158  0.28 | 0A200 ©0.10 | /05  10.20 | pcrgo  10.65 |BOPeach 1928
MC1350P 10.85 | SN76533N 11.20 | TBAG41AX12 BA201 013 | 0A202 0.3 | /06  t0.18 | pcrgs  10.74 | P.8& P.: UK: £0.12 per order. Overseas: At cost.
MC1351P 10.90 | SN76544N 11.85 2,55 | BAX13  0.08 | s2M1 0.38 | E299D0/P116- | pcpygo  11.16 Please add VAT at 8%, and 124% on items marked 1.
MC1352P 10.90 | SN76660N 10.60 | TBA673 12.19 | BAX16  0.10 | S6M1 0.49 P354all 10.17 | pepgot  t0.74 This advertisement shows only part of our range. Our
MC1353P 0.92 | SN76666N 10.80 | TBA700 12.50 | BAY72  0.18 | TV20 2.25 | E299DH PCFBO2  10.79 | lists show 7400 series, op. amps., scr's etc., hardware,
MC1355P 1.15 | TA7073P 13.51 | TBA720AQ12.38 | BB104B  0.52 | IN914 0.07 /P230 1072 | pcig2  10.65 capacitors, special tv. items and many more tran-
MC1357P 1.42 TAAggO 1; .84 | TBA720Q t2.39 agmgg 8':: IN916 o.og 23522252514 1059 | PCLB3 1074 | sistors, diodes, ic's & valves.
MC1358P 11.80 | TAA320 .94 | TBA750A t2.07 | BB10 . INT1B4 1.1 . PCLB4  10.85 .
MC1358PQ TAA350A 11.96 | TBA750Q t2.07 | BB110B 045 | IN1185  1.30 | VA1015 t0.78 Pgtge Yo";‘ Giro A/C 23 532 4000  A/C facilities available.
11.85 |TAA435 10.85 | TBABOO 2.40 | BR10O  0.40 [ IN4001  0.05 | VA1026 10.64 | pcigos5/8510.74
MC1458G 0.98 | TAA450 13.38 | TBABIOAS 1.95 | BY100  0.35 | IN4002  0.06 | VA1033/34/38/ PDS00  12.18 EAST c 0 R N WA L L
MC1496L 0.88 |TAA550 10.60 | TBA920Q 13.68 | BY103  0.35 | IN4O03  0.07 39/40/53 PFL200 10.94/
MC3051P 0.58 | TAA570 12.30 | TBA940 11.95 | BY11B  1.10 | IN4004  ©0.08 allt0.17 | o 35 t1.08
MFC40008 0.85 | TAAG11A 1.70 | TBA950 11.95 | BY126  0.16 | INa005  0.09 | VA10558/56s/ PLBT  fo.94 c 0 M P 0 N E N Ts
MFC4060A 0.98 | TAAG118 1.85 | TBA990 12.90 | BY127  0.18 | IN4007 .14 | 665678/ | oy 10.79
MFC6040 1.11 | TAA621AX12.43 | TBAS90Q 13.35 | BY133 0.35 | IN4148  0.06 X PL5O4  11.05
MICTP  12.58 | TAA630Q 331 | TCA270A 1355 | BY140 140 | INdass  0.10 | VAIO7 1037 f ooy 1353 CALLINGTON - CORNWALL
ML231  14.60 | TAAG30S 4.18 | TCA270CQt3.55 | BY164 0.55 | IN5400  0.15 | /11086  10.17 PL509 11.80
ML232 1460 |TAAG61B 1.75 | TCA270Q 13.55 | BY176  1.68 | INSd01  0.17 [ y21086 10 PLBO2  11.80 PL17 8P2
NE555 0.72 | TAA700 13.90 | TCABOO 5.55 | BY179 0.60 | 1544 0.07 all10.19 | PYB1/800
SAS560A 12.01 | TAABAO 12.38 | TDA440 13.70 | BY182 1.14 | 18920 0.09 | vatt104 t10.44 10.58 TEL: STOKE CLIMSLAND (05797) 439
SAS570 12.01 | TAAB61A 0.95 | ZN414  11.45 | BY199 0.29 | 15921 0.12 | yageso t1.20 | pysooa t1.16 (OFFICE OPEN 9.30-5.00 Mon-Fri)

REBUILT COLOUR TUBES

ALL SIZES AVAILABLE

Full range of rebuilt mono tubes available,
Standard, Rimband and Twin Panel.

* Complete new gun fitted to every tube.
% 12 months’ guarantee.

% 18 years’ experience in tube rebuilding.
% Trade enquiries welcomed.

N.G.T. ELECTRONICS LTD.
20, Southbridge Road. Croydon, Surrey
Telephone: 01-681 7848/9

THE UM4 “COLOURBOOSTER”
UHF/625 LINE

Can produce remarkable improvements in colour and picture quality in
fringe or difficult areas with significant reduction in noise (snow).

High gain — very low noise. Fitted fly lead — installed in seconds.
Highest quality components.

WHITE PLASTIC CASE 3§ x 3} x 1} FELT BASE

CHANNELS: Group A, Red code 21-33
Please Group B, Yellow code 39-51
Specify Group C-D, Green code 52-68

EQUALLY SUITABLE FOR BLACK AND WHITE
Also the M4 DUAL BAND VHF UNIT

Boosts all Band III and any specified Band 1 channel simultaneously.
Nominal gain 16-18 dB both bands.
PRICES BOTH TYPES INCLUDING VAT & POSTAGE:
Battery model £7.75  Self contained Mains version £9.95
TRANSISTOR DEVICES LIMITED
Suite E, Georgian House, Trinity Street, Dorchester, Dorset.
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TV LINE OUTPUT TRANSFORMERS

ALL MAKES SUPPLIED PROMPTLY by our
RETURN OF POST MAIL ORDER SERVICE

All Mono Lopts at the one price

£6.20 TRADE £6.75 RETAIL (VAT INCLUDED)

Except Postage and Packing 60p

BUSH MODELS TV53 to TV101. HMV MODELS 1876 to 1878, 1890 to 1896, FR 20.

EKCO MODELS TC208 to TV417. MURPHY MODELS V280 to V330, V420, V440, 653X to 789 OIL-FILLED.
FERGUSON MODELS 305 to 438, 506 to 546. REGENTONE MODELS 10-4 to 10-21, 1718, R2, R3, 191, 192,
FERRANTI MODELS 1084 to 1092. RGD 519-621, 710, 711.

ALLAT£2.81 +60pP &P

All Lopts NEW and GUARANTEED for SIX MONTHS

E.J. PAPWORTH AND SON Ltd.,

80 MERTON HIGH ST., LONDON, S.W.19 01 _540 3955

BENTLEY ACOUSTIC CORPORATION LTD.
The Oid Police Station, Gloucsster Road, LITTLEHAMPTON, Sussex. IIG hald
PHONE 6743
ALL PRICES INCLUSIVE OF V.A.T. AT 124%, NOTHING EXTRA TO PAY
. -
OA2 085 6DT6A 085 20P4 o.uCEccsa o) Ez41 052 é«::::?
OB2 040 6E5 100 30CI5 0.77 23y _EzZ86— PY88 0.40
1B3GT 0.55 6EW6 085 30C17 077 ECC85 0.39% !o\ -
2D21 055 6F1 080 30F5 070 ECC88 0.51 501 PYS00 0.40
5CG8 075 6FI8 060 30LI15 075 ECC8072.80 GZ32 0.60 PYSOl 0.40
5R4GY 1.00 6F23 0.65 30L17 070 [ECF80 050 Gz34 075 PZ30 0.50 INT. CIRCUITS £p SUPER TRANSISTORS £p
5U4G 060 G6F24 080 30P12 074 ECF82 0.50 HN309 1.70  QQV03/10 TAA 550 .60 BU 108 2.50
5V4G 060 6F25 100 30P19 090 ECF86 0.80 KT66w3.00 200 TBA 120ASQ 1.30 SERVICE BU 208 3.00
5Y3GT 0.55 6F28 0.74 30PL1 1.00 ECH420.71 KT88—6.75  QV06/20 480Q 1.25 25C 1172 3.00
5Z3 100 6GHBA 080 30PL131.00 ECH81@35 psl 0.60 3.50 520Q 1.70 Wi ise di h AU 113 1.72
‘524G 048 6GKS5 0.75 30PL14 129 ECH83 050 pC86 0.62 RI9 0.75 530Q 1.90 @ promise dispatc MJE 340 76
6/30L2 .79 6GU7 090 50CD6G ECHS84 0.50 pPC88 0.62 UABCS0 540Q 1.90 by return. AF 139 e
6AC7 0.55 G6H6GT 0.30 120 ECLS0 0.45 PC92 0.55 0.45 550Q 3.40°| Phone Service by 4pm, AF 239 46
6AG7 0.60 6J5GT 0.50 85A2 075 ECL82 0.50 PC900n040 UAF42 0.70 560Q 2.30 dispatched by 5pm. BC 109 a2
6AH6 070 6J6 035 150B2 1,00 ECLS3 0.74 pCC84e8.39 UBC41 0.50 750 1.90 Full l R BC 14B 09
6AKS 045 G6JUSA 090 807 -#=—4.10 ECL86 0.50 PCC85{0.47 UBC8] 0.55 800Q 1.35 ull list on Request. BC 300 38
6AMBA0.70 6K7G 0.35 5763 1.65 EF22 100 PCC89)0.49 UBF80 0.50 810sQ 1.49 | Comprehensive range of | +200 Other Types Stocked.
6ANS 070 6K8G 0350 AZ31 060 EF40 078 pCCI8Q0.52 UBF89 0.39 820Q 1.20 | . valves in stock,
6AQ5 047 ¢ 6L6GC-0.70 ~AZ4l 050 [EF41 075 PCF80 040 UC92 0.50 920Q 2.80 also * RECTIFIERS
6AR5 0.80 = 6L7(M) 0.60 B EF804~0.29  pCF8200.45 UCCB5 0.45 990Q 2.50 1.C's, TTL. CMOS 8y 126 1‘;
6AT6 050 6N7GT 0.70 EF83 125  pCF86\0.57 UCF80 0.80 TCA 270Q 2.20 -G8, J 133 ‘20
6AUS 040 6Q7G 0.50 \_DY802 0.4 - PCF200,1.20 UCH42 0.71 SN 76003N 2.80 ELECTROLYTIC a4 3
6AV6 050 6QTGT 0.50 PSO6EF-S00 F86__045) PCF201/1.00 UCHS! 0.45 76013ND 1.60 CAPACITORS. e ‘08
6AWBA 0.84 6SA7 0.55 [E88CC 1.20 0.3 PCF801(0.49 UCLS2 0.45 76013N 1.75 For the best service 1IN 4148 05
6AX4 075 6SC 0,50 [EISOF 1i1s EF91 050 PpCF802D.54 UCLS3 0.57 76023ND 1.60 Ivi d baxile ‘06
6BAG6  0.40 @lb E188CC2.50 [EF92 050 PCF806/0.53 UF4] 0.70 76023N 1.76 supplying guarantee o 79
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CORRECTION

TV PATTERN
GENERATOR

The transistor types shown in Fig. 3 on
page 129 of the January 1977 issue
were incorrectly quoted as 2N3704
for Tr2 and 2N3706 for Tr3. These
should read 2N3904 and 2N3906
respectively. Note that these were
also incorrectly specified in the
components list on page 128.
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PRICEY PARTS

It’s a sad fact that in the specialised and complex business of TV repair there is
little choice when it comes to obtaining many of the more expensive replacement
parts required. All too often we cannot shop around and take our custom
elsewhere when substantial price increases are announced. For the housewife,
sausages might do instead of fish fingers, but if we need a TBA920, a TBA950
certainly won’t do! The situation was brought home to us recently when we were
told by a national valve distributor that the PL509 line output valve had virtually
ceased to exist so far as valve manufacturers are concerned. In their wisdom they
have decided no longer to make the PL509 — but to make the PL519 available
instead. The announcement comes at virtually the same time as the cessation of
production of hybrid colour receivers by the setmakers. But no one’s used a PL81
in a new set in years, yet this valve is still readily available cheaply enough. The
PL519 is a beefier and better device than the PL509 — it was originally designed
for use in 110° hybrid sets — but how many dealers or customers are likely to feel
that an up-rated line output valve is required in a set designed to use the PL509?
Like it or not, they will have to use the PL519 now or go without TV, and the
point is that in the last price list we have quoting both types the cost of the PL509
retail to the customer was £2-70 while the retail price of the PL519 was £4:70!
Despite the fact that setmakers are no longer in the market for PL509s, the fact is
that this had been the standard line output valve for use in 90° colour sets for
almost ten years, so the demand will inevitably be appreciable for some years to
come. Who's decided then that every time one packs up you’ve got to pay an
extra £2 willynilly?

A similar situation arises with devices which are obsolete, such as the OC series
of germanium transistors, or for some reason in short supply, like the PL802
luminance output pentode whose current retail price is no less than £3-25. You
may be able to modify a transistor circuit to use more modern devices, but there’s
not a lot you can do about a PL802.

There are also anomalies which are hard to understand when it comes to
service charges and spare parts prices charged by setmakers. If the muitiband
tuner in a Bang and Olufsen colour receiver has to be returned for repair on an
exchange basis the current net charge (to the trade) is £15-25. Yet a tuner which is
almost identical electrically and mechanically, used in Decca dual-standard sets,
comes at about a third of this price. Line output transformers are not renowned
for their reliability: if yours fails, what you will have to stump up depends very
much on where it has been obtained. We find that similar line output transformers
for hybrid single-standard colour receivers vary in price by as much as 80%.
Strangely, it seems to be the more expensive line output transformers that fail
most frequently. The number of Decca and ITT hybrid colour receiver line output
transformers we've had to replace over the past couple of years can be counted on
the fingers of one hand — and that certainly can’t be said of another make!

When it comes to Continental and Scandinavian sets, many of which were
imported during the boom years around 1972-3, staggering spare parts prices can
be encountered. In the trade magazine Electrical and Radio Trader, line output
transformers for German Combi colour sets, admittedly a rather rare breed, are
listed at a cool £35 each — not including the dealer’s mark up.

No doubt manufacturers and distributors will be able to present a good case for
the prices of the spares and services théy provide. But in some cases it seems that
exploitation, in others sheer inefficiency, play a part. One thing is certain however.
The unfortunate owner of a Combi colour, set, whether a member of the public or
a rental dealer, would never have guessed when he bought his set that its line
output transformer would one day cost five times as much as his neighbour’s,
while no one would have expected the cost of a line output valve to almost double
overnight.
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INTERNATIONAL TRADING

US TV manufacturers are experiencing increased
competition from imports: during the first nine months last
year a third of the colour set supply and seventy per cent of
the monochrome supply consisted of imports — there had
been a marked increase in colour set imports. It’s interesting
to compare the situation with the UK, where rather over
half the monochrome set supply was imported though
colour set imports were kept down to roughly fifteen per
cent. There is no doubt that, as with shipbuilding (and
cars?), a certain country has laid down grossly excessive
production capacity in recent years.

i

MORE IN-LINE GUN TUBES

The four remaining US colour c.r.t. manufacturers, RCA,
GE, Sylvania and Zenith, are all now producing self-
converging, in-line gun colour c.r.t.s — and all have gone
their own way. RCA’s PIL tube has been in production for
several years and is in use world wide. Both Thorn (9000
series chassis) and ITT (CVC20 chassis) use it in the UK.
GE’s tube is a 25in. one with a conventional shadowmask
and phosphor dot screen. Zenith are claiming the biggest
recent breakthrough with their 100° deflection, 19 in.
slotted mask Chromacolour tube. This uses a new
glassware system, developed in conjunction with Corning
and said to provide appreciable cost savings, but the main
technical interest is in its patented “EFL” gun structure.
This has a tripotential focus system with four instead of the
usual two electron lens elements. Thus focusing takes place
over a longer distance, giving a 60 per cent smaller spot
size. The result is a sharper picture with improved colour
highlight detail. Zenith seem anxious to offer the design to
other c.r.t. manufacturers under licence. Sylvania have
announced that they will be producing 100° slotted mask
tubes with tripotential focusing, and RCA have decided to
-adopt tripotential focusing for their 25in., 90° PIL tubes.
No other manufacturer has adopted the Zenith/Corning
glass system which is understood to be bulkier than
conventional colour c.r.t. glassware. Mullard comment that
they do not foresee adapting the new focusing system for
‘use in their 20AX tubes. They point out that the design of
focusing systems is a matter of compromise between
various performance requirements, some of which conflict:
while the longer tripotential lens offers some improvement
in central area focusing it does so at the expense of a larger
deterioration in focus quality from the centre to the edges of
the picture.

There is no doubt that the main problem with in-line gun
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tubes is in getting good focus over the picture area.
Different tubemakers have adopted different compromise
solutions to the problem. Whether the vast majority of
viewers, who never examine picture quality all that closely,
would notice the differences seems rather doubtful to us
however. For most of the time the viewer observes the
centre area of the screen where the problem is not so great.
In fact problems such as this — and complaints about
convergence — seem to arise mainly during the tennis
season, when the eye is being constantly directed towards
the picture edges!

FLAT PANEL DISPLAYS

The latest issue of the Royal Television Society’s Journal
contains an extremely interesting account of recent work on
the development of flat-panel TV 'display devices, both
monochrome and colour. The conclusions don’t give much
hope for any appearance of these in commercial sets in the
foreseeable future however — in fact it’s said that major
breakthroughs will be needed before even prototype panels
suitable for domestic viewing can be developed.

There are three basic approaches to producing a flat-
panel display — to use arrays of light-emitting diodes, liquid
crystal cells or plasma cells. LEDs seem to be the obvious

_approach — semiconductor diode arrays have already been

used successfully in cameras — but they suffer from
inadequate brightness and colour ranges. Liquid crystals act
basically as light filters which can be modulated to provide
varying brightness, and don’t seem to be serious contenders
in this field. The vast majority of the work reported in fact
has been done on plasma (ionised gas) displays. These
consist of large numbers of discharge tubes — think of an -
array consisting of a vast number of miniature fluorescent
tubes. About half a million would be required to provide a
625-line picture with adequate resolution, at least two
individual connections to each cell being necessary. The
advantage of using plasma cells is that they can be readily
adopted to produce the required primary colours: this is
done by using the ultraviolet radiation produced by the
discharge to activate suitable phosphors to give the
appropriate coloured light outputs.

The complications of such arrays seem rather daunting
however. The cells are connected in rows and columns, with
the drive voltage applied to each cell in turn. But it’s not just
a matter of turning the cells on one after another. Some
form of modulation has to be used in order to obtain
various contrast levels — a grey scale in other words. Also
some form of memory is required in order to maintain the
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VOLUME 3: This volume deals with the servicing of important solid-state chassis and models launched in 1974
and 1975 and reflects several trends; one being towards the all solid-state design and another the introduction of

thyristor power supplies as exemplified in the Thorn 9000 chassis.

CONTENTS: RBM Z179 Chassis. Hitachi CSP-680 Receiver. ITT CVC8 Chassis. B & O Beovision 4000 and 5000
Receiver. Decca Solid State 40 Series Receiver. Thorn 9000 Series Chassis, Philips G9 Chassis. Appendix | Inline
Picture Tubes. Appendix 2 Picture Tube Faults. Appendix 3 Component Symbols and Fuse Ratings. Appendix 4
Quick Vision Picture Tubes. Appendix 5 UHF Aerial Evaluation. General Index. Index to Models.
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In the RADIO, TELEVISION AND AUDIO TECHNICAL REFERENCE BOOK he has had the assistance of 31 contributors,
each a specialist in his subject. In consequence, the book is a comprehensive and definitive source of information that will be
invaluable to the technical assistant, the technical operator, the service man and the amateur radio or audio enthusiast.
Mathematical presentation has been kept to a minimum and the book gives an essentially practical account of modern develop-
ments in radio, audio and television.
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appropriate discharge between the times when the individual
cells are “scanned”. The receiver itself is considerably
complicated since the video signal has first to be converted
into a digital form suitable for driving the panel. A major
disadvantage is the operating temperature of some of the
more successful plasma panels — 70°-90°C. This means
that considerable insulation is necessary, and brings with it
the problem that the warm up time would be about half an
hour unless extra power was applied during the warm up
period. Even then the warm up time is unlikely to be less
than ten minutes.

Quite a lot of work is being done on flat-panel TV display
devices, almost entirely in Japan and the US. Nine new
experimental devices were announced during 1974-5. But
the time when such things will form part of the domestic TV
scene still seems a very long way off.

VIDEO

Despite its failure to make any headway in its home
(German) market, the TED videodisc system is to be
introduced on the Japanese market. Two Japanese
manufacturers, Sanyo and General, have been licensed to
produce TED videodisc players to the NTSC system. Test
marketing is also expected in the US before long, where
1977 is also the target date for the introduction of the
Philips and RCA videodisc systems. All videodisc systems
to date have been for playback only, but a professor at
Toronto University has put forward suggestions for home
recording on videodiscs, using the laser/optical approach
developed by Philips. His proposal is based on the use of a
plastic disc material on which recordings could be made
using a relatively low-power laser — in fact only 2mW, just
twice the power of the laser used in the Philips’ system to
scan the records for playback.

It’s still a very open question as to whether discs or tape
will become the accepted medium for domestic video. Sony
say they expect that the main area of growth in home
electronics over the next few years will lie in videotape
recording. They sold an astonishing 100,000 colour VCRs
last year and anticipate selling a quarter of a million units
this year.

LABGEAR'S TELETEXT DECODER

Labgear are at present producing their Teletext decoder,
Model 7026, at the rate of some 200 a month. This is an
aerial socket type adaptor which is simply connected

The Philips SIM212 signal
injector, which was reviewed on
page 192 of the February issue,
provides test signals at 300Hz
(squarewave), 4-43MHz and
6MHz, the latter two modulated
by the 300Hz squarewave.
Available through CES
{Combined Electronic Services
Ltd.).
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between the aerial downlead and the set’s aerial socket. It is
understood to be being retailed at a price in the region of
£390-395 including VAT.

TRANSMITTER NEWS

The following transmitters are now in operation:
Bressay (Shetlands) ITV (Grampian Television) channel 25.
Receiving aerial group A. Vertical polarisation. Maximum
e.r.p. 10kW. To extend the service from the Orkneys to the
Shetlands, a distance of over 100 miles, too far for either a
rebroadcast link or a direct microwave link, a special link
station has been built on Fair Isle roughly midway between
the Orkneys and Shetlands.
Cambret Hill (Wigtown, Scotland) ITV channel 41 (Border
Television), BBC-1 channel 44, BBC-2 channel 51.
Receiving aerial group B.
Channel Islands — the BBC’s Fremont Point (BBC-2
channel 44, BBC-1 channel 51) and Les Touillets (BBC-2
channel 48, BBC-1 channel 56) stations are in operation. A
group B aerial is required for the former, a group C/D
aerial for the latter. Polarisation is horizontal in both cases.
Dallington Park (Northampton) ITV channel 56 (Anglia
Television), BBC-2 channel 62, BBC-1 channel 66.
Receiving aerial group C/D.
Ffestiniog (Gwynedd) BBC-Wales channel 22, BBC-2
channel 28. Receiving aerial group A.
Fodderty (Scotland) BBC-1 channel 57, ITV channel 60
(Grampian Television), BBC-2 channel 63. Receiving aerial
group C/D.
Llanidloes BBC-Wales channel 22, BBC-2 channel 28.
Receiving aerial group A.
Poole (Dorset) BBC-1 channel 57, BBC-2 channel 63.
Receiving aerial group C/D.
Rothesay (Strathclyde) BBC-1 (Scotland) channel 22, ITV
channel 25 (Scottish Television), BBC-2 channel 28.
Receiving aerial group A.
Wooburn (Nr. High Wycombe, Bucks) BBC-1 channel 49,
BBC-2 channel 52, ITV channel 56 (London programmes).
Receiving aerial group C/D.

Polarisation is vertical unless otherwise stated.

POCKET STATION GUIDE

The IBA have published a new (January 1977) edition of
their excellent pocket guide to transmitting stations. For a
copy apply to the Engineering Information Service, IBA,
Crawley Court, Winchester, Hants SO21 2QA.
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The
ecca 80
Chassis

Barry F. Pamplin

THE Decca “Bradford” chassis in its various versions — the
10 and 30 series — proved itself to be a popular and reliable
design over the years following its introduction in 1970.
With production figures approaching the 900,000 mark
however it was clearly time to produce a successor which
would take into account the technical developments over
those seven years. This successor is the 80 series chassis —
and its larger screen variant the 100 series chassis. Sets
fitted with the 80 chassis have been available since early
1976: the 100 chassis has been released only recently,
though export versions have been available for some
months.

Two major advances since the early 1970s have had a
marked influence on TV receiver design. First, the
increasing number of analogue i.c.s specifically designed for

Rear view with the chassis hinged upwards. Note the clean
layout — reminiscent of monochrome chassis.

use in TV receivers. And secondly the development of in-
line gun colour tubes with their much simplified
convergence systems. Both these have played an important
role in the development of the new Decca chassis.

In these articles the circuitry and construction of the
chassis will be described, along with fault diagnosis pro-
cedures and those stock faults which have come to light so
far. We shall deal mainly with the 80 chassis, bringing in the
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Fig. 1. Rear chassis view, showing positions of the preset controls.
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differences found in the 100 chassis towards the end. The
80 chassis is designed around the 90° Toshiba SSI tube
while the 100 chassis is fitted with the Mullard/Philips 110°
20AX tube. The differences are to be found in the timebases
and the convergence sections therefore, the signal circuits
and the power supply being virtually the same.

Layout

Like the Bradford chassis, the 80 series has been
designed for easy service accessibility. The basic layout is
shown in Fig. 1. The chassis is hinged at the top and can be
swung through 180° so that the presets on the printed
panels can be adjusted whilst viewing the front of the set. At
first sight this arrangement may seem precarious, but
because of the design of the hinge brackets the whole
assembly is surprisingly stable. Indeed the whole weight of
the cabinet and tube can be pivoted backwards by pulling
on the top edge of the chassis framework! Unlike the
Bradford chassis, which is full of sharp edges and corners,
the 80 series has a nice “feel” in the mechanical sense.
Because of the power supply arrangement however it has
the drawback of always being at half mains potential above
earth. Thus any!servicing should be:done on a bench fitted
with an isolating transformer.

The “works” are arranged on five printed circuit panels,
four of which can be seen in Fig.- 1. The fifth panel,
containing the line output stage, is mounted behind the
timebase panel.

There are two c.r.t. sizes with the 80 chassis, 18in. and
20in. The Toshiba SSI tubes feature in-line guns, vertical
phosphor stripes and a high degree of preconvergence. A
high-impedance line scanning yoke is used to minimise the
power requirements of the line output stage, and because of
the preconvergence of the tube (tubes with in-line guns need
no convergence correction in the vertical direction) the
number of dynamic convergence controls is reduced from
the 12 required with delta-gun tubes to only three — two to
overlay the red and green and blue verticals at the sides of
the screen, and one to cancel crossover errors along the
centre horizontal line. The substitution of a small
permanent magnet assembly on the tube in place of the
conventional convergence yoke gives the whole interior a
distinctly “monochrome” look.

All the panels on the framework can be easily removed
for servicing or replacement, and the whole framework can
be lifted out of the cabinet and stood on the bench. This is
achieved by hinging the chassis upwards 90° from its
normal position and sliding it off its top hinges.

The main chassis is designed to be used in a variety of
models with different tuner and front panel arrangements. It
can also be used with a remote ultrasonic transmitter unit
which provides volume control and sequential channel
changing “from the arm chair”.

The current range of models includes the CR0801 (18in.
with varicap tuner), the CT0802 (20in. with varicap tuner)
and the CT0812, a “de-luxe” 20in. version with touch
tuning.

Standard Tuner

The circuit arrangement of the standard tuner is shown
in Fig. 2. It’s conventional and causes little trouble apart
from some cases of drifting or low gain. The 12V supply for
the tuner is fed to pins 4 and 8 via the decoupling circuit
L2/C2. A.G.C. from the if. panel is fed to pin 2 via the
decoupling circuit L1/C1 whilst a.f.c. is fed to pin 5 via
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R2/VDRI1. The use of a VDR in this position may look a
bit odd: its purpose is to counteract the non-linear
potential/frequency response of the varicap diodes and thus
provide a more level a.f.c. action over the full tuning range.

The tuning voltage is derived from the main 165V h.t.
supply, via resistors R4/R5 and the TAA550 stabiliser IC 1.
This provides a nominal 33V which is applied to the
switched tuning potentiometers via the decoupling network
R3/C4 which eliminates the low-frequency noise produced
by the stabiliser. The output from the tuning potentiometers
is fed to pin S of the tuner, in parallel with the a.f.c. signal,
R1/C3 providing the necessary decoupling.

Tuner faults are usually easy to diagnose since they give
rise to well defined symptoms of low gain or tuning drift.
The former is almost always due to the front end transistor
or, occasionally, the aerial isolator. The latter is caused
either by a defective stabiliser (IC1) or a defective tuner
unit. One or two cases of intermittent and noisy tuner
operation have been traced to intermittent leaks in the
decouplers C3 and C1.

Touch Tuner

The circuit of the touch tuner is shown in Fig. 3. The
tuner circuit proper is similar to that described in the
previous section, with the addition of a preset control VR3
which alters the voltage fed to the tuning potentiometers to
enable the tuning scale to be calibrated correctly. There is
also an additional transistor Trl connected as an emitter-
follower between the output of the tuning potentiometers
and the varicap tuner.

The touch tuning circuits are based on six pairs of
pnp/npn transistor bistable circuits with LED indicators to
show which channel has been selected. All the channels use
similar circuits with the exceptions that channel one is
modified to ensure that this channel is always selected when
the set is first switched on, while channel six is arranged to
provide switching of the flywheel sync circuit time-
constant to make the set suitable for use with a domestic
videotape recorder or other locally generated signal source
which requires the line sync circuits to follow rapid
fluctuations in the timing of the line sync pulses.

When the set is first switched on the potential at PTUE3
is zero and the bistables are all off. Capacitors C12/C13
commence to charge from the 37V line via R16. Eventually
the junction of the two capacitors attains a high enough
potential to bias on Tr703 via R12. This transistor turns on
and by virtue of the d.c. coupling via R720 causes Tr702 to
turn on as well. Thus both transistors are locked on and
current passes through the LED LD701. The bottom end of
the tuning potentiometer VR703 associated with channel
one is connected to chassis when Tr703 conducts: thus
diode D703 connected to its slider becomes forward biased
and the potential present at that point passes to the base of
the tuning transistor Tr1.

Now consider what happens when the touch button for
channel two is bridged. The base of Tr704 is then.connected
to a negative supply which is obtained by rectifying the line
pulses present at the cathode of D3. The supply is
connected via R15/C11 and R14. Since Tr704 is a pnp
device, the effect of this is to turn it on, pulling down the
voltage on the line to which D704 is connected — i.e. from
PTUES3. This line is normally about 2-5V above chassis.
The holding current of the channel one bistable is thus
reduced and it turns off. At the same time transistor Tr705
is switched on because of the coupling between Tr704 and

- Tr705, and LD702 lights.
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Fig. 4: Circuit diagram of the power supply system.

One feature of the circuit is that the simultaneous opera-
tion of two of the touch buttons will bring two channels
into operation at the same time. This is easily corrected
however by simply selecting a third channel which will then
switch off the other two.

Power Supplies

There are two power supplies in the receiver. First a
mains derived supply which provides a stabilised 210V line
for the RGB output stages and a stabilised 165V supply for
the line driver/output stages and the varicap tuning supply.
Secondly a line output stage derived 37V supply which is
used in conjunction with various subsidiary stabilisers to
feed all the other circuits.

The mains derived supply (Fig. 4) incorporates non-
resetting trip circuits which fire a crowbar thyristor and
blow the mains fuse in the event of excessive h.t. voltage or
current. The line timebase derived supply is fed via a fusible
1Q resistor which opens under excess current conditions.

The tendency in modern television sets for the power
supply circuitry to become more and more complicated
whilst every other department becomes a collection of
insect like black blocks is well exemplified by this chassis. In

294

order to understand the operation of the power unit we will
consider first the stabiliser and then the protection circuits.

Voltage Regulation

Because of the profusion of components involved it is as
well to try and get an overall idea of the general scheme of
things before going into detail. Fig. 5 shows the stabiliser in
block schematic form. The incoming mains supply is
applied to a diode bridge whose negative output is

210V

TY600 RB01 R802

.E'caoo cemj.

165V

L/vf T Firing VR
D600-D603 Ramp puise | lcompar- | 653
generator = ponerator ator
Tr600 Tr601/2 Tr605
DSIL#
1564 e

Fig. 5: Block diagram of the voltage stabiliser.
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connected to chassis. This means that at all times the
chassis is around 125V above earth. The positive output of
the bridge, consisting of 100Hz pulses, is applied to the
anode of thyristor TY600. This device is switched on for a
greater or smaller part of each cycle depending upon
whether the stabiliser calls for more or less output. It feeds a
conventional RC smoothing and reservoir circuit (C800,
R801, R802, C801). '

The pulses to fire the thyristor are generated from the
100Hz signal by the ramp generator circuit, the phase of the
pulses being controlled by a comparator circuit which
compares a fraction of the 165V h.t. voltage with the fixed
voltage across zener diode D614 and uses the resulting
error signal to arrange the firing pulse to turn the thyristor
on earlier or later in each cycle.

Returning now to Fig. 4, the positive output from the
mains bridge rectifier is fed via the current limiting choke
L800 to the thyristor and also, via R600, R631 and D605
to C621. The peak potential across this capacitor is limited
to about 39V because of the potential divider effect of R601
and R640. It is used as the h.t. line for the control circuits.

The values of these components are chosen so that D605
conducts during most of each cycle, apart that is from the
two periods at the beginning and end of the cycle when the
voltage approaches zero. During these periods the diode is
reverse biased and switches off. When this happens
transistor Tr600, whose base-emitter junction is in parallel
with D605, turns on and discharges C606 which had
previously charged to 39V via R604, D607 and R606. This
process repeats itself every cycle and in consequence a
100Hz negative-going ramp waveform appears on the
bottom plate of C606.

This signal is used to drive the pulse generator circuit —
Tr601/Tr602. These two transistors are coupled together in
a loop so that by regenerative action they both turn on fully
when the base potential (ramp voltage) on Tr602 exceeds its
emitter voltage (set by the comparator circuit). When
Tr601 turns on, its emitter goes positive and the resulting
pulse is coupled to the gate of TY600 via C607.

The comparator transistor Tr605 simply compares its
base voltage, which is provided by a potential divider
(R638, R634/VR632 and R635) connected across the
165V h.t. rail, with its emitter voltage which is set by the
6-8V zener diode D614. It thus develops across its collector
load resistor R617 a voltage proportional to the difference
between its base and emitter voltages. Since the collector of
Tr605 is connected to the emitter of TR602 via D612 it
follows that the comparator will control the point on each
ramp when the Tr601/Tr602 combination will turn on and
fire the thyristor. Components C611 and D613 provide a
delay at switch on so that the h.t. line builds up in an
orderly fashion, D611 discharging C611 at switch off.

Loop Stability

Control circuits of this sort have to be carefully designed
to ensure that the loop does not go unstable and cause
hunting or other unwanted swings in the output. Knowing
which components are used for loop stabilisation is most
important when fault finding, and they will now be dealt
with in some detail.

An important consideration in all phase controlled
thyristor power supplies is to ensure that under conditions
of low input voltage or high current drain the trigger circuit
does not try to turn the thyristor on so early in the cycle
that its cathode voltage, i.e. the voltage across the reservoir
capacitor, is higher than its anode voltage. If this was to
happen the thyristor would not turn on and the circuit
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would start operating with the thyristor missing every
second or third cycle. The key component which prevents
this happening in the 80 series circuit is R618. It limits the
positive potential which appears at the emitter of Tr602
even if Tr605 goes open-circuit. The importance of
replacing this resistor, the associated resistor R617 and the
ramp timing components C606 and R604 with close-
tolerance high-stability units cannot be over emphasised if
stable operation is to be obtained.

The other components concerned with overall loop
stability are resistors R630 and R631. They inject into the
base of Tr605 a current proportional to the mains voltage,
thus enabling the comparator to “anticipate” changes in
output voltage caused by changes in mains voltage. Beyond
this however they have an important function in stabilising
the circuit by modifying the trigger time/control voltage
transfer characteristic of the control circuit to compensate
for the non-linearity of the output voltage/trigger time
transfer characteristic of the thyristor . . . what on earth
have I written!! The point is that small changes in the
triggering time have a much greater effect on the output
voltage at different times during the cycle. Why? Simply
because sinewaves have a high dv/dt (rate of change of
voltage with time) at the beginning and end of a cycle, while
as the sinewave flattens out at its peak the dy/dt decreases.
To overcome this effect it is necessary to “modulate” the
trigger circuit with a half sinewave: this is done by Tr605
amplifying the half sinewave delivered to it via R630/R631.

What, you may ask, is the purpose of all this abstrusion
(can you think of a better way of turning abstruse into a
noun?). Simply this — these two resistors are 3-3MQ, and
we all know what happens to very high value resistors with
time. So my prediction for 1980 is: if your four year old 80
series chassis is suffering from unstable width, height,
brightness or anything else, try changing R630/R631.

Protection Circuits

So much for the stabiliser. We will now turn our
attention to the protection circuits.

The “heart” of the protection circuit is the crowbar
thyristor TY601 which is triggered into conduction in the
event of an overload, blowing the mains fuse F1 without
further ado. There are two over-voltage sensing circuits.
One senses the h.t. current by monitoring the voltage across
R802 while the other monitors the h.t. voltage across the
smoothing capacitor C801. In each case a zener diode is
used as a reference. The voltage across R802 is used to
power the protection circuits.

We will consider over-current protection first. The
voltage across R802 is applied to the 6-8V zener diode
D616 via the series resistor R641, this stabilised voltage
feeding the emitter of Tr604. The potential across R802 is
also “potted down” by the divider network R608, R610 and
R611, the potential at the junction of R610/R611 feeding
the base of Tr604. The values of these resistors are such that
with the normal voltage across R802 Tr604 is biased off. If
the current rises by more than 50 per cent however, the
base voltage on Tr604 turns this device on, Tr603 turns on
by regenerative action, and the emitter of Tr604 goes
positive to provide a turn on pulse via C615 to fire the
thyristor.

The over-voltage sensor is the 186V zener diode D617.
With the nominal h.t. of 165V this device is non-conducting
and the emitter voltage of Tr606'is fixed by the potential
divider R627/R642 across the stabilised 6-8V supply
generated by D616. Thus Tr606 is switched off. Any
voltage rise above 186V will turn D617 on, causing Tr606
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to draw current and bias on Tr603. Regenerative action as
before provides a pulse to fire the crowbar thyristor.

Because of the drastic nature of the crowbar action — in
viewers’ terms it means that a service visit is required — it’s
important that it operates only on “solid” faults and not, for
example, every time the c.r.t. flashes over. To ensure that
this condition is achieved a number of components have
been added to the basic circuit. An RC network
R623/C614 is connected between the base and emitter of
Tr603, a similar capacitor (C612) is connected between the
base and emitter of Tr604 and two additional diodes are
incorporated, D610 and D615. Additional components
fitted to later panels for the same purpose are C622 across
TY601 and R643 in series with D617.

Fault Finding

So much for the operation of the power supply circuits,
now on to the troubles. We will deal first with the approach
if the set is found to have an open-circuit mains fuse. First
of all check for short-circuits in the mains filter capacitor
C8, the diode bridge D600 - D603, TY600 and the main
smoothing blocks C800 and C801. If all seems well here the
next step is to deactivate the crowbar by removing the link
between test points TP600 and TP601 at the top right
hand corner of the power panel and connect between these
points a 240V 15W pigmy lamp. This has two functions: it
limits the crowbar current to a level below that which will
blow the mains fuse, and it provides a visual indication that
the crowbar is operating. Connect a voltmeter across the
165V h.t. line, replace the fuse and switch on.

If the set now works all right the fault was probably
either the fuse itself or a transient overload condition which
has cleared. :

If the crowbar lamp lights then either there is an over-
voltage or over-current condition or a fault in the protection
circuit. A quick check is to remove the link coupling the
droppers R802 and R803 to isolate the line output stage,
which is the usual cause of excessive h.t. current.

If the crowbar lamp still lights there is a fault in the
stabiliser or the trip circuits. If it does not light and the h.t.
rail is correct then there is a fault in the line output stage.

Cases of persistent tripping are usually caused by one of
the thyristors going short-circuit or leaky. A quick check on
the crowbar thyristor is to remove its gate feed resistor
R620 from the panel. If the crowbar still trips then TY601
is certainly faulty.

Another approach to the problem of deciding whether
the tripping is being initiated by over-voltage or excess
current is to remove Tr606 from the panel. This will inhibit
the crowbar action due to excessive voltage.

Intermittent false tripping is a nasty symptom to deal
with. The components most likely to be responsible are
again the two thyristors, but the slow-down capacitors
C620 and C605 are worth attention as well. Also check the
loop stabilisation components mentioned earlier, and the
e.h.t. tripler by substitution.

Very low or non-existent h.t. voltage is generally the
result of failure of one of the following: R800, the diode
bridge D600/D603, TY600, Tr600-Tr602 or D612.

A word of warning about the regenerative switching
pairs Tr601/Tr602 and Tr603/Tr604. If there is any doubt
about these devices change both the pnp and the associated
npn one at the same time, and don’t rely on meter checks to
tell you whether the device is in order. The transistors cost
only pennies, but unless this advice is heeded hours of time
can be wasted. y

CONTINUED NEXT MONTH
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Television

® SINGLE CHIP SPG

Provide yourself with a broadcast quality sync pulse
generator using just a single, though rather special, i.c.
and a handful of other components. Full constructional
details of this very compact unit will be included.

® SERVICING FEATURES

Amongst the servicing features next month will be an
article by John Coombes on the GEC single-standard
monochrome chassis and advice on the French (EMO,
Eurovox and Eurosonic) colour receivers that were
imported into the UK during the colour boom period.

® THE COLOUR SUBCARRIER
PARADOX

As we all know, suppressed subcarrier transmission is
used for the colour signal in the PAL and NTSC systems.
Yet a 4.43MHz signal is still present. Do you know why,
or what effect suppressing the subcarrier has on the
composition of the transmitted signal, and how this
affects modulation? These matters are basic to
understanding colour television but are seldom clearly
explained. E. J. Hoare remedies this situation and in
doing so brings home the full subtleties of the PAL
system.

® VCR MODIFICATIONS

A collection of practical modifications to extend the
usefulness of the Philips VCRs.

PLUS ALLTHE REGULAR FEATURES
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Scope
Tubes

WHILST the average oscilloscope tube is much simpler than
say the Trinitron colour receiver tube there are nevertheless
_a number of features which can confuse anyone thinking of
‘acquiring a tube around which to build an oscﬂloscope The
purpose of this article is to explain the main features of
scope tubes. To do so, it’s helpful to go back through
history and take a look at c.r.t. developments.

Back in 1897 Braun made a primitive c.r.t. primarily for
research on the electron and its behaviour. His tube — see
Fig. 1 —had a field emission (i.e. cold) cathode, an anode, a

Phosphor

T

Diaphragm

Cathode

(=59 Anode

Screen
Fig. 1: Braun’s tube of 1897.

perforated diaphragm and a fluorescent screen. No one at
the time seems to have asked how the electrons arriving at
the screen got back to the cathode: if they don’t, the screen
will acquire a greater and greater negative charge as the
electrons pile up and ultimately no more electrons will land
since they will be repelled. The modern tube has a
conductive screen which is connected to the final anode and
thence, via the e.h.t. power supply, to the cathode. Some
very early tubes were also constructed in this way, but for
many years tubes worked without conductive screens. The
answer to this conundrum is that the screen emits
secondary electrons when bombarded. These cross the
vacuum and reach the final anode. If a secondary electron
is emitted for each electron arriving in the beam, a balance
is struck and the beam continues to activate the screen. For
this to happen, the screen must reach a potential such that
the velocity of the electron beam is sufficient. For
Willemite, the common early screen material, the arrival
velocity must lie between 500V and 6-5kV — velocity is
proportional to voltage, and it is more convenient to work
in voltage so long as the velocity is well below that of light.
Early tubes with isolated screens were constructed to
operate in this range.

Focusing

Since electrons repel each other a small spot would not
have been obtained even if Braun’s diaphragm had only a
very small hole in it. Magnetic focusing was developed at a
very early date, but for oscilloscope tubes it was more
convenient to use gas focusing. A trace of gas was left in
the c.r.t. This ionised as a result of collision with the beam
of electrons. The ionised gas counteracted the negative
space charge around the electrons, with the result that the
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electrons in the beam converged, thus providing a form of
focusing. If the beam is deflected rapidly however the much
heavier ion beam is left behind and in consequence the spot
is defocused. As understanding grew, the focusing action of
the curved lines of an electrostatic field was appreciated
and, since it was cheaper than magnetic focusing, and
without the speed limitation of gas focusing, came to be
universally used for scope tubes.

Deflection

Electrostatic deflection was preferred since it’s much
easier to develop a voltage waveform across a nearly
perfect capacitor — the deflection plates and the vacuum
between — than a current waveform through a coil
containing inductance, resistance and stray capacitance.
The waveform is linear, as required in a device used to
examine and measure waveforms. The same conditions
don’t apply in a television receiver: the signal is applied to
the grid or cathode to modulate the beam, deflection is not
particularly rapid and linearity is much less important. The
development of television resulted in an enormous boost to
scope tube development however, both directly and
through the need for a servicing instrument which could
display the waveforms in a receiver.

Post Deflection Acceleration

Progress in the electronics industry led to the need for
increased deflection speed — in order to be able to dlsplay
high frequency waveforms — and increased intensity — since
a fast moving waveform arriving at low velocity will not
give a viewable trace. This meant the need for a higher
accelerating voltage. The higher the accelerating voltage
however the greater the voltage required to deflect the
beam. The answer to this was to move the final anode to
the screen side of the deflection plates, so that the electron
beam was deflected while relatively slow moving.

The first p.d.a. (post deflection acceleration) tubes had a
band of aquadag next to the screen — see Fig. 2(a). This

e}

Deflection
plates One or more bands Spiral

(a) {b}

Fig. 2: Post deflection acceleration systems.

however had the unfortunate effect of forming an electron
lens which compressed the deflection. Next to be tried was
a series of bands between the deflection plates and the
screen, each operated at a successively higher voltage.
Then came a high-resistance (40M€2) spiral which filled the
tube wall between the plates and the screen, distributing the
acceleration gradually. With the latter approach, shown in
Fig. 2(b), e.h.t. voltages in the 10k V region were common.
Even the spiral p.d.a. tube had some deflection
compression however, and to reduce this a mesh, shaped so
as to cancel the converging lens effect, was introduced
between the plates and the spiral (sometimes called a helix).
The mesh intercepts some of the electrons however, thus
reducing the brightness. This is overcome by running the
tube at say 14kV. The deflection compression also reduces
the spot size, so that the mesh p.d.a. tube has a larger spot
than the simple spiral p.d.a. tube. There is also some loss of
contrast due to the mesh scattering electrons. A “geometry
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control electrode” — see later — gives a compromise
between raster shape and background illumination.

Fig. 3: Single p.d.a. band
tube giving scan magnifica-
tion.

One step backwards was the introduction of a tube with
a mesh and one p.d.a. band only. This, see Fig. 3, gave a
diverging lens and scan magnification of up to two times.
These tubes were not popular however,

Brightness Control

In 1903, a year before Fleming patented the thermionic
diode, Wehnelt found that a heated filament coated with
calcium oxide (lime) was a far better emitter of cathode
rays than the field emitters used till then, Hot cathode tubes
appeared — with the brightness controlled by varying the
filament temperature! Wehnelt had also discovered the
controlling effect of a cylinder surrounding the cathode, but
once again did not exploit it. Television c.r.t. use
resurrected the grid, but for the oscilloscope user there is a
complication. The potential between the cathode and the
deflection pldtes is about 1kV in most tubes, while to
facilitate direct connection, when required, to the work
being examined the plate potential in early scopes was
earth. Deflection amplifiers were a.c. coupled because valve
d.c. amplifiers are troublesome. The cathode was at about
1kV below earth therefore and good insulation for the
brightness control, which varies the grid voltage, was
essential: d.c. coupling of a signal to the grid was
impossible. The advent of solid-state deflection amplifiers
did little to improve the situation: the mean plate potentials
went from earth to around 50V, with d.c. coupling
throughout the amplifier, and the cathode would now be at
minus 950V, which is no great improvement. -

Blanking

But this is not television, so why should we want to
apply a signal to the control grid? With the advent of
triggered timebases, waveforms occupying only a
hundredth of the repetition interval or less (one television
line per field for example) could be displayed across the
screen. But during the remaining 99 hundredths of the
repetition time the spot will be stationary at one end of the
screen, where it will cause damage. Biasing the grid off to
cut off the beam is the obvious solution, but if the grid is at
1kV below earth, a.c. coupling is necessary and there will be
trouble if long blanked or unblanked times are involved.
One way out is to use a bistable circuit, a.c. triggered from
the timebase, to blank or unblank the trace, and now
optocouplers are available. All the complexity can be
avoided however if the tubemaker includes a miniature
deflection system which operates at the same mean
potential as the plates and is included in the gun assembly,

Mean plate
potential
. B ]
— |
Di %Plates =
= creen
anode\‘l —-I—__l ——
i - Disc -
E:;aemm;l.lankmg =—Disc anode
Y plates X plates (i562)

Fig. 4: Beam blanking system.
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just before the last gun anode prior to the plates — see Fig,.
4. This provides beam blanking by deflecting the beam so
that it does not pass through the hole in the next anode,
thus extinguishing the spot. Some S0V either above or
below the mean plate potential is required. This
arrangement, besides allowing either polarity for blanking,
ensures that the spot is undeflected as well as blanked. This
electrode is not intended to be used as a brightness control.

Developments

Not much has happened to the deflection plates since
Braun’s time. Cossor made a double-beam tube just before
the war with a splitter plate between the two Y (vertical
deflection) plates. They also made tubes designed so that
the deflection voltages were applied to one of each pair of
plates only. Doing this gave rise to a form of distortion
which would turn a square raster into a trapezium, but with
valve amplifiers it was a desirable goal since at least one
valve in each output stage was saved. Today push-pull
deflection is easily obtained and most tubes would suffer
from trapezium distortion if asymmetrical deflection was
applied.

Obtaining a double trace is today more easily done by
electronic switching than by the use of split Y plates or
double guns. .

The display speed is limited by the speed at which the
electrons pass through the deflection system: if the
deflection changes sign during the transit of the electrons
there will be little deflection at this frequency. Since p.d.a.
reduces the electron speed through the deflection system it
only makes matters worse in this respect. To overcome.
this, tubes were made with delay line deflection systems so
that the deflection was slowed down to keep in step with the
electrons. The delay lines used had low impedance,
matching coaxial cables. This gave a bandwidth of up to
500MHz. Considerable power was required to develop the
deflection voltage across the low-impedance line however.

In modern tubes the deflection system is surrounded by
shields, three being the record number. Varying the voltage
on one of them affects the trace geometry: with a blank
raster displayed, the electrode enables a square rather than
a barrel or pincushion shaped raster to be obtained.
Another shield corrects astigmatism, or inability to focus
the spot into a circle instead of an oval. Apart from
manufacturing tolerances, astigmatism is caused by a
difference in the mean potentials of the two sets of
deflection plates. This difference is difficult to avoid with
d.c. coupled amplifiers, and the astigmatism control
electrode provides an easy solution to the problem.

Some mesh p.d.a. tubes have a third shield which affects
the background illumination produced by electrons
scattered by the mesh. This is done at the expense of poor
geometry, and a compromise setting between this
electrode’s voltage and that of the geometry one for the
best display has to be found.

All three shields are operated within about 100V of the
first anode voltage. Since they draw no current, high-
resistance potentiometers can be used to supply them.

Aluminising the screen increased the light output and
provided screen conductivity. Willemite was replaced by
materials with different colours and greater resistance to
burning. Green is still retained for general purpose scopes
because the eye is most sensitive to this colour while
photographic emulsions no longer require blue. A long
afterglow can be had if required: the commonly used
phosphor for this purpose flashes up blue and afterglows

— continued on page 317
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Use of the Barograph\ as an

Aid in Forecasting DX Opénin gs

ITS well known — or should be — that weather conditions
affect reception. So a device, the barograph, that records
the prevailing conditions by giving a continuous record of
atmospheric pressure is an invaluable aid to assessing the
likelihood of long-distance reception. I installed a baro-
graph back in 1962, and for the past fourteen years have
accumulated an extensive record of the atmospheric
pressure changes which have taken place in southern
England.

Operation of the Barograph

A barograph is basically a mechanically strengthened
barometer with a pen arm attached to trace the information
it gathers on a calibrated paper chart which is rotated in
seven days by a clockwork motor. The chart is calibrated
from 28 to 31in. (the readings are relative to a column of
mercury) and the seven day length (Monday to Sunday) is
time marked at two hour intervals. The highest pressure I
have recorded to date is 30-8in. (in December 1970) and
the lowest 28.7in. (in November 1965). The usual
variations are between 29-4 and 30-4in. however, well
within the range of the instrument. A barograph is reliable
and the only maintenance required is to keep the pen clean
and filled with ink and to wind the clock motor weekly when
the new chart is fitted.

Weather Patterns

The user can learn from a barograph a great deal about
the prevailing trends in the local weather pattern. If it’s
raining for example and the pressure is still falling this
means that the rain will continue for a few more hours. If
the pressure is beginning to rise however the rain should
stop shortly. When the pressure is high and steady in the
summer months it should be warm and dry — cold and dry
in the wintertime. A barograph responds to tiny pressure
changes and it is surprising the number of small variations
that can take place daily, even during a settled period. After
about six months the user will be familiar with the machine
and will find it and its records a valuable tool in the radio
room,

Tropospheric Openings

Since originally installing a barograph I have been
relating pressure changes to the tropospheric openings
which increase the normal range of v.h.f. and u.h.f. radio
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and television signals. The general rule that has emerged is
as follows: When the atmospheric pressure is above 30in.
and then rises further, a tropospheric opening can be
expected around the time that the pressure starts to fall
again. As an example, see Fig. 1.

This fall in pressure is telling us that the prevailing anti-
cyclone is on the move and that in consequence a change in
tropospheric conditions is taking place. The troposphere is
the first ten miles of atmosphere above the earth’s surface:
it’s the home of the earth’s weather and of course the birth-
place of the thunderstorms that interfere with the reception
of both radio and television signals.

- The propagation of radio signals above say 80MHz is
affected by the prevailing tropospheric conditions. Thus a
barograph, or alternatively a hand plot — see Fig. 2(a) — can
be used to provide an early warning of a tropospheric
opening.

The FM Band

From the evidence I have collected over the years it
seems that the f.m. broadcast band (88-108MHz) is the
most vulnerable when a suitable pressure change is taking
place. Frequently, strong signals from continental broad-
cast stations are heard between 95-100MHz a few hours
before the pressure drops, and once the actual fall begins
and the opening proper gets under way the continental
stations can be heard from 88-100MHz, often with equal
strength to the BBC stations.

For observations in this band I use an Eddystone Model
770R zeceiver fed from a horizontal dipole. At my location
at Storrington, Sussex (200ft. a.s.l. on the north face of the
South Downs) an average of between 10-15 continental
stations is heard during an opening. The record so far is 38
between 88-100MHz on October 28th 1975 during a big
tropospheric disturbance — see Fig. 2(b). This memorable
event began in Band II during the morning of October 23rd
and ended at around 0800 GMT on the 29th. As the
pressure rose from 30-2in. on the 23rd to its maximum of
30-4in. and then fell back to 30-15in. on the 29th (see Figs.
2 and 3) the opening rose from 88MHz to above 1GHz.

Band 111

In Band III I monitor the signal from the IBA Lichfield
transmitter (ch. 8, 189MHz), using a standard 405-line tele-
vision receiver fed from a vertical dipole. The transmitter is
150 miles north west of Storrington and Band III must open
up for a good signal to appear via the dipole. During the
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Fig. 1: Barograph chart for the week 22nd-28th October 1973, showing the v.h.f. opening which started on the 24th. The signals

noted on the chart are as follows. GW is the GB3GW Swansea beacon, in each instance followed by the signal strength
conditions using the RST (readability, strength, tone) code. FM indicates that Band I/ is open. ATV8 indicates picture received on

channel 8 (189MHz). RTE indicates reception of Radio Telefis Eireann in Band /l.

oor Proorrmen]  [om [ o [20, [ | o0 [,
23 30-2" | 30-15" 23 6 — " = =
2% | 30-2" | 303" % | 9 |oBOM| ~ | — | —
EREEES jzsi tﬁza B
26 | 304" | 304" _Azsﬂﬂ;la S |« G§3%EC
27 | 304" | 30-4” 7 | 3w | EBN | o |GEEC
28 | 304"s| 303" 2 | 38 | GBI - | - |SERSC
29 30-257| 30-15” 29 8 — — —  |6BIGEE
Freak ) ) (152

Fig. 2: (a} Hand plot of pressure readings at noon and
midnight during the October 1975 opening. (b} Progress chart
as the opening extended the range of v.h.f. and u.h.f. signals
received.

October 1975 opening a strong picture was received every
day, often suffering from co-channel interference.

The UHF Bands

The u.h.f. bands did not open up until the 25th. On that
evening the BBC issued a warning to viewers about the
interference. On the 26th the RSGB beacon at Sutton Cold-
field (GB3SC, 432-89MHz) became audible in Sussex and
continued to present a strong signal until the end of the
opening.

My whf. television receiver is fed from a two-element
(dipole plus reflector) array. A single dipole is used with the
70cm convertor. For propagation studies — as opposed to
DX-TV — high-gain aerials must not be used since the

Monday 27 't Wednesday 29
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Xl Xl Mt Xl Mt

Thursday
XII

observer does not want to “encourage” the distant signals
he is using as a standard. Once the existence of a tropo-
spheric opening is known however the big aerials can be
used to follow one’s own particular interest.

Summary

Although I've given only two examples of the association
between atmospheric pressure and tropospheric openings in
this brief article many more have been observed over the
years. Apart from the common factor of pressure change,
each opening has differed in that reports of DX signals
received throughout the UK have varied considerably.

A tropospheric disturbance may last for several days,
during which time the normal range of a v.h.f. or u.hf.
signal may be multiplied by ten, so causing interference to
other systems that have been allocated the same or a similar
frequency. In severe cases it’s a question of “one man’s
meat is another’s poison’”! While TV viewers are
complaining about those nasty criss-cross lines on their
screens, radio enthusiasts are taking advantage of the
situation to receive rare long-distance signals and establish
new records.

Final Word

I hope that enough information has been given to
encourage DXers to use a barograph. As a result you may
catch that short, sharp opening — and make a contribution

to Roger Bunney’s regular column. ]
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Fig. 3: Barograph chart for the week 27th October-2nd November 1975, showing the peak (28th October} in the opening.
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L.LAWRY-JOHNS

THERE'VE been some odd things going on lately, I can tell
you. It may be coincidence, but on the other hand there may
be sinister forces at work lurking around unseen, determined
to drive us to drink (more than usual that is). No wonder old
Ken sits there with his barley wines trying to summon up
the courage to face the next day. Me? I’'m on hot brandies
with chasers so that I don’t lay awake at night with the
worry of it all.

Purple Picture

Take this last week for instance. Three Thorn 3500
series chassis, each with the same trouble, no green.“Me
picture’s gone purple and we think it’s the picture valve.” A
quick check on the convergence panel showed plenty of life
on the red and blue first anode controls but not a lot on the
green one due to leakage through the associated switch
(8702). Making a nice neat cut through the print
immediately beneath the switch (as we didn’t have a
replacement with us) restored the green voltage and a smile
to the faces of the enthralled spectators. “Do I owe you
anything for that?” enquired the head of the house. “When
we have fitted the switch” we reassured him.

The next call was a repeat performance, only the name
on the set being different. Well, well, we said. Three days
later the same thing. Well, well, well, we said.

Now you may say there’s nothing funny about that,
those switches are always leaking. Maybe so but why the
green one? The voltage there is no higher than on the other
switches, to impose a greater strain, but I haven’t had to
replace a red or blue switch up to the present. All right, you
have. But green has always been my unlucky colour, except
for the other day that is.

A Broken Set

Now settle back and listen to this one. The ’phone rang
the other morning and a young woman’s voice asked us to
come and estimate the cost of repairing her set which she’d
dropped. As it was covered by her household policy she had
got in touch with the insurers who had advised her to
approach us (there’s fame for you!) for an estimate. We
duly made the call and were amazed to find that the set was
a large HMV Colourmaster weighing about as much as
she did if not more — and with an empty space where the
tube should be! “You were carrying that”, we stammered.
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Have You Noticed ... ?

She said she was and everything would have been all right if
she hadn’t caught her foot in the carpet and let the set fall
forward so that the face of the tube hit the edge of a heavy
coffee table and imploded, hurling thousands of bits of
sharp glass all over the place. How she had survived with
nothing more than a slight cut on the wrist and an ache in
the back where she’d fallen is quite beyond our
comprehension.

After congratulating her on being the luckiest person of
the year we picked the set up (now considerably lighter) and
brought it in for examination. Clearing up the pieces of glass
still in the set took some time and the neck of the tube was
still in the scanning assembly. It soon became evident that
apart from a little patching up of the tube base assembly a
replacement tube would be the only expensive item
necessary. We duly fitted this and everything fell into place
quite nicely (sic) except that on test the picture kept flashing
up green.... Ah yes, it was a 3500 chassis. On this
occasion however the problem turned out to be a poor
contact in the collector load resistive element which is part
of a group of three in a common housing and heatsink at the
rear of the lower panel. As it happened, this was not due to
the accident but had been showing up on odd occasions
previously and a man had called to fix it some time back.

You may think from all this that we only deal with Thorn
sets, or at least have trouble only with these. This is a long
way from being so but faulty sets do tend to come in groups
— had you noticed?

Tuning Drift

Talking about Thorn sets, what about these 9000 series
models? When they are good they are very very good, but
when they are bad they are horrid. Properly spoilt my
Christmas one did. Having put it right three times in a few
days, we brought it in and put out an 8800 in its place.
Damn me if that didn’t play up with tuning drift after a few
hours — a new voltage stabiliser i.c. and small electrolytic on
the tuning board put that right, but one’s patience can wear
a little thin at times with these sets straight out of the box.

Hybrid Receiver Line Oscillators

Leaving Thorn alone for a moment, have you noticed
how the hybrid colour sets — like Pye, Decca and the older
GEC and Bush ones — are giving more trouble with the
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Fig. 1: A typical PCF802 line oscillator circuit — this one from
the Pye hybrid colour chassis.

small electrolytics now? We’ve always had the occasional
spot of bother in the PCF802 line oscillator stage, and the
polystyrene capacitors here have come in for a fair bit of
(justified) criticism. A typical PCF802 circuit is shown in
Fig. 1. As time goes on however we are finding these less
troublesome and now pounce on the little electrolytics of
between 1uF and 4uF. These can cause a number of
different symptoms ranging from complete stoppages
(PL509 red hot) to erratic hold or a white line or kink down
the centre of the picture with lack of width. Here again you
can be fooled. All capacitors can be innocent of all charges
(men have been shot for better jokes than that Les) and the
culprit turns out to be a resistor.

On Pye group models (Ekco, Invicta, Dynatron etc.)
it pays to look at the 47k <2 reference pulse feedback resistor
R203 (see Fig. 1) which on the 697 chassis with the vertical
right side panel is about two thirds of the way down on the
left centre and can best be seen (without hinging the panel
down) with a torch directed down to the left of the
transformer. If the colours are plain to see (nice yellow,
mauve and orange) the resistor is unlikely to be at fault, but
if the colours are indistinct turf it out. If it’s not causing
trouble this time it soon will be.

Another resistor which is mucking about a bit lately is
the 100kS2 R210 in series with the line hold control. It’s
right down the bottom and you have to hinge the panel
down for this one. In actual fact it can go right down to
about 10k$?, the effect being to make the setting of the line
hold very critical, giving the impression of poor sync and
casting suspicion on the above mentioned 47k resistor, the
sync diodes, capacitors and what have you.

Some Common Troubles

Whilst on the subject of these Pye group sets it may be
worthwhile for the benefit of newer readers to recap on
a few of the more common faults. These remarks will
generally apply whether the right side power supply and line
timebase is on a chassis or on a vertical panel.

Probably the most common fault is failure of the 0-1uF
1kV smoothing capacitor C224 (see Fig. 2) which shorts to
chassis, thus causing some distress to the series resistor
R227 (100kS2) which feeds boost line voltage to the c.r.t.
first anode potentiometers. Several things can happen as a
result, depending upon whether the set was switched off as
soon as the picture disappeared and smoke was seen to be

TELEVISION APRIL 1977

rising, or the set was left on, perhaps unattended, and the
resistor cooked up and became a dead short thus causing a
howl of anguish from the PY500 until relieved by the supply
fuse popping off.

Once again, if there is a vertical panel, look about a third
of the way down the centre to where the 100kS? resistor
should be and see how the poor dear looks. If clean your
fault is elsewhere. If it’s a charred mass or has dropped out,
replace the capacitor leading off to the right and then the
resistor, check the PY500, and if necessary the 2-5A supply
fuse (anti-surge).

Note that this fuse and the associated tracks are live, at
mains potential, when the set has been switched off by
means of the front switch — see Fig. 3. One of the effects of
this is fhat a little bit of a burn up occurs at the top of the
panel, the severity depending upon the rating of the supply
plug fuse. This should not be more than 5A, but all too
often a 13A fuse is fitted and this is a lot of current for the
tracks to bear. A clean up job is often necessary when a
short has occurred between tracks, or the (0.2uF) filter
capacitor on the rear of the on/off switch shorts as it has
a habit of doing on these as well as most other sets.

Another persistent trouble spat is the colour-difference
amplifier panel. This is the one with the three PCL84 and
one PL802 valve on it. The picture can go darker due to the
PL802 failing (also check the beam limiter circuitry) and the
colours can change due to the PCL84 valves wearing at
different rates (and, you’re not going to believe this, it’s
nearly always the green one . . . there he goes again, he must
be potty). The trouble however is that the valves are not
always responsible for the queer things that do happen.
Over a period of time the heat from the valves affects the
panel and the tracks underneath, including the earthing
springs. All sorts of funny things then happen to the colour.

If you don’t want to fit a new panel, carefully cut away
the parts of the plastic which are discoloured and remake
the tracks — which may be cracked. The long term answer is
to remove the existing valve holders and fit stand off types
which dissipate the heat better.

Pye 713 Chassis

Later Pye group models present different problems.

Some time ago Pye brought out a nice looking 18in.
colour set which has since been adapted for use in several
models including the Philips 570. New standards of
reliability were and are claimed. By and large these claims
are justified, and the set is certainly more reliable than the
hybrid ones. We’ve had quite a few in with the same trouble
however. This shows up as lack of gain, looking as though
the aerial is inefficient or there is a fault in the tuner or in the
selectors — and indeed there often is. But on several

FS1 SW2 Power supply
! 2-5A i
A/S 1

Ac :GJVM

Fig. 2 (left): A common line
CRT Al presets output stage fault in the Pye
l hybrid colour chassis.
C2124

F Fig. 3 (above): Note that the
fuse is on the mains side of
the on/off switch on this
chassis.

PL50%
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occasions we have found the fault to be in the i.f. module.
The makers’ describe this as the “if. filter and gain
module”. It’s located on the lower left panel behind the
tuner unit, and is contained in a metal box measuring some
34 by 24in., or 90 by 65mm. if you prefer metric. Whilst it’s
possible to service this unit by simply removing its cover
once the panel has been withdrawn, we prefer to remove the
solder from the pegs on the panel and take the unit out.

e o7 cio
82p 56p 3 ’sstta'gi

P —~—1
120p|120p 33p 3%

SDILW 5pe.[ .[up YTTeop : 150p k3
: 39p i 1 4
SALNEE

i & [1570)

p
3
70
Fig. 4: The if. bandpass shaping filter in the Pye 713 — and
related — solid-state chassis (18in.).

There are three transistors in the unit, but they are rarely
at fault. The trouble seems to originate during assembly.
Some of the tracks are on one side of the panel, and some
on the other, Thus some components have to contact on
both sides. It will be observed that the capacitors have a
coating which extends some way down the leads. If they are
pushed in too far, the coating will prevent good contact with
the solder. The answer is to apply the iron to the reverse
side and ease the capacitor slightly upwards. Finally make a
general check on the soldering at the coil ends (the coils are
printed on the panel). Then pop the thing back in. The
suspect capacitors are C106, C113, C117, and C120, and
the suspect coils L101 and L109 (see Fig. 4). - '

It’s also a good idea to check the setting of R515 (h.t.
control) to ensure that there is 155V at the junction of
FS541/R531. The h.t. tends to creep about a bit after a
period.

An U ndeservéd Headache

We have had our share of the later ITT colour sets in
for service but these have usually been run of the mill jobs
such as shorted ceramic capacitors in the line output stage
etc. We have had very little trouble with the earlier CVC1
and CVC2 chassis. One in particular recently gave us quite
a headache which we neither expected nor deserved how-
ever. The original trouble was quite straightforward, smoke
from the eh.t. tripler. Replacing this restored the e.h.t. and a
raster, but this was too bright. There was no trace of a
signal on the screen, and the sound was only just audible.
Oh dear, we said. I think it was that anyway. We could see
the connection between a bright raster and a fault in the
luminance amplifier, but we couldn’t see quite how this
might have knocked out the sound signals. We put this
question off for a while and concentrated on the bright
raster.

Having located the luminance output transistor on its
own little panel on the rear left side it didn’t take long to find
that as expected it was short-circuit. Replacement didn’t
help matters a great deal except that the voltages on the
transistor returned to something like normal. We moved
back down the line therefore, this time under the chassis,
and found the next transistor also short-circuit. To cut a
long story short replacement of this didn’t do very much
either so we moved back to the a.g.c. circuit and found a
couple of transistors here faulty as well. The signals then
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came back to normal but we had long since concluded that
the tripler must have failed in a mighty peculiar way to have
played such havoc all along the line. Anyway I don’t think
this is likely to happen to you. Agreed?

Faulty Fuses

Now you might think that there’s not a lot to say about
fuses. Like me however you may have noticed that the tuse
is not such a go/no go device as it is intended to be. We
have had several instances lately where we have been led up
a long garden path chasing heaven knows what only to find
that the ticking, tripping and intermittent operation stops
when a particular fuse is finally replaced. This applies not
only to protection circuits and the like but to supply plug
fuses of the 3A and 5A variety as well.

You may say that it is hard to think of a protection
circuit where a fuse could do this, but we have just left a
Philips 320 series receiver where the 1A fuse in the feed
from the line output transformer to the Lt. rectifier read
perfectly when we checked it and as we have had trouble
with dry-joints from the line output transformer to the print
causing this effect in this chassis we were more inclined to
follow this line. Eventually however we were led back to
the fuse holder again and this time found voltage at one end
(albeit low) but not at the other. So there.

Television sets are not the only gadgets to suffer. A
succession of hairdryers, vacuum cleaners etc. has
prompted us to replace the fuse instead of merely checking
it on an ohmmeter. Nuff said.

Problems with Presets

Another thing which seems to be happening more and
more, to us at any rate, is the irritating habit of small preset
controls intermittently making poor contact with their lead
outs. This is easily recognised when the control is in the
a.g.c. circuit for example (e.g. the Bush TV181S series). But

" what happens when one which sets a colour-difference

signal level in a decoder i.c. plays about, and does so only
occasionally? A fine old dance before this one was nailed,
believe me. Our example was the decoder in the Philips 570
chassis, preset R403 (2-2k?). Much the same set up is
found in other models using the Mullard three i.c. decoder.
It was in the green channel of course. .. well you know my
luck by now.

If the things went open-circuit when they wanted to be
troublesome it wouldn’t be so bad, but they seem to go

H¥2 HT3

Field sync

l feed

Line sync
feed

Ski .
CRY drive R“é 22k
”kg p—' '-——-» 47k
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H vT9
Contrast

T 82
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Fig. 5: The video output and sync separator stages in the
Thorn 1500 monochrome chassis.
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slightly high resistance at one end or the wiper and the
resultant change in control voltage is very slight but
certainly sufficient for the eye to detect on the screen.

Don’t Rely on Stock (Faults, that is)

We all tend to pounce on particular items when faced
with symptoms which regularly crop up. Look at our old
friend the Thorn 1500 series chassis. Its wide distribution
over many years means that a fair precentage of
monochrome sets needing service are fitted with this
chassis. There are several stock faults which crop up so
often that one can be forgiven assuming one or two things.

One of the most common of these faults is weak sync,
where the picture cannot be held. Practically every time it is
R44 (47kQ screen grid feed resistor to the sync separator —
see Fig. 5) which is obviously too small for the job. In goes
a larger 47k resistor and there is usually no more trouble
on that score.

Recently however we’ve had one or two sets where this
action restored sync for a limited period only, and
investigation has shown that the voltage is again low at pin
7 although the 47k resistor is in order. Although C41
could be reasonably suspected, in fact the trouble has
proved to be R47 falling in value, presumably due to the
sudden restoration of full current once R44 had been

restored to its correct value, thus imposing the “last straw”
on the back of the 22k €2 resistor.

Quite a lot of these sets have come in lately with a very
weak and light picture, due to the collector load resistors
(R40, R41) in the video output stage changing value. The
fault can also be due to the transistor itself, or the 64uF
base coupling capacitor C37 or indeed a faulty contrast
control. But all these points can be checked in a few
minutes, so it’s not really worth shouting about. If we get
enough requests we will do another full article on the 1500,
but it’s been covered so many times now that everyone
should be happy to service these sets blindfold.

‘Shattered Mains Fuses

Now before we go, just one last “have you noticed?”. We
get quite a few Bush colour sets of the CTV182S series in
with shattered supply fuses. This is normally due to the
mains filter capacitor or the thyristor rectifier (BT106 — or
16172 RCA type with TO66 encapsulation). We have found
however that it pays to swing up the convergence board and
have a look at the front end of the main electrolytics. There
is a 47kQ resistor wired across one of the 600uF
electrolytics and this has a habit of dropping its value
quicker than a whatsit drops its dodahs. It naturally
presents a charred appearance having done this disgraceful
thing, and so it should.

LETTERS

BECOMING A "SERVICE SPECIALIST”

George Wilding’s article on Becoming a ‘‘Service
Specialist” (February) contains several points which I
would challenge. The advice not to get a shop is common
sense I suppose, since the guy wants to be a technician
rather than a salesman. But getting yourself known by
means of advertisements is dubious advice and very
expensive. Also, advertising that you do the repairs in the
house is unlawful unless you do so in all cases (otherwise it
would be an offence under the Trades Descriptions Act).
The key to getting business is mentioned in the article — in
the comment that many “shop competitors . .. in fact are
not really interested in extra service work™. This is a fact of
commercial life that enables the would be free-lance service
engineer to get started. Let him keep his advertising
expenses in his pocket and instead pay a call on all the small
and medium sized TV shops within ten miles of his house. If
he can convince the proprietors that he can actually mend
sets, and offers a commission of say £2 on each job passed
to him, he will soon have enough work to keep him fully
occupied — without the need to renovate bangers as a
pastime. He will also be sure of his money and not have any
of the troubles associated with being a “complete stranger”.
George Wilding’s comments on customer relations miss
the main point on this subject. What customers want to
know is how much it is going to cost them. They want to
know this at the earliest possible moment, and they don’t
want to be charged for being told. Generally they don’t have
the slightest interest in what’s gone wrong, but need
reassurance on the fact that they are doing the right thing in
having it repaired. The essence of successful customer
relations is to forget about TV servicing and talk to the
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customer about each and every subject he or she raises.
Make it a rule to spend fifteen minutes during the service
call just chatting and looking unconcerned. Above all, don’t
put on the “specialist” act: people with broken down tellys
don’t want professional mystique, they want the set mended
with the minimum of fuss and the maximum of good cheer.
— Barry F. Pamplin (Preston, Lancs.).

Editorial comment: Whether you try working through
existing local firms or completely independently probably
depends on your personality and on local conditions —
what’s suitable in a small village and a city high street can
be very different matters. We know servicemen who have
very successfully followed both approaches. Those who
lack the confidence to “‘go it alone” may well find Barry’s
suggestions a safer course to adopt.

OPEN-CIRCUIT CAPACITOR BLOWS FUSE!

N. Lyons’ letter on the peculiarities of the Philips 320
chassis reminded me of one I encountered last year. On
switching the set on, a just about normal picture appeared
before the mains fuse blew. Monitoring the over-voltage
neon showed that it was striking at least 10V below the
normal h.t. rail voltage. So the neon was disconnected —
and the BU205 line output transistor promptly gave up the
ghost. Here we have it I thought, and fitted a replacement -
only to have the mixture as before, with this time the 339
h.t. filter resistor failing. This was replaced with a higher
rated one and I was then called away for a while. On my
return I found that it had mielted its joints and fallen off.

That did it. I took a hard look at the picture, and noticed
slight traces of hum. The fault was that the reservoir
section of the h.t. filter electrolytic can was open-circuit.
The resultant much increased ripple current had been
responsible for the resistor failure, the a.c. peaks firing the
neon. — W. E. Harrison (Windsor, Berks).
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THE

TELETEXT DECODER

Steve A. MONEY T.Eng.(CEI)

IN contrast to the relatively simple power supply section
described last month we are now going to examine the input
logic board which is perhaps the most complex of the four
circuit boards in the unit. The basic function of the input
logic is to decode the Teletext data and select the required
page for display.

Fig. 1 shows a block diagram of the input logic whilst
Fig. 2 gives the complete circuit diagram.

Before going on to describe the actual construction of the
board an account will be given of the functions of the
various circuits making up the input logic system.

Teletext Signal Gate

One of the first requirements of the input logic is that it
must be able to select the two lines of text data from the rest
of the video signal. This ensures that the decoder does not
attempt to interpret the picture video signals as data, which
would result in a somewhat garbled display on the screen.

To achieve this we need line and field synchronising
pulses from the receiver section. The line pulses are fed
through one section of the 7408 gate IC2 which has positive
feedback applied to ensure rapid switching. This gate is
used to clean up the line sync pulses and to reduce the
effects of noise which could produce a jittery display.

The field sync pulse triggers one section of the 74221
dual monostable circuit IC4. When IC4b is triggered its Q
output goes to 0 and is used to hold the second monostable
IC4a and flip-flop IC3a in the reset condition. The timing
components are chosen so that the time delay will end, and
IC4b will reset, sometime during line 16 (or line 329 in odd
fields) of the field scan, This is the line immediately before
the two lines of Teletext data.

When IC4b has timed out, the reset signal to IC4a and
IC3a will be removed and the second monostable circuit is
then triggered by the leading edge of the next line sync pulse
at the start of line 17 (330). The delay time of the second
monostable IC4a is arranged to be just under two line
periods and it will provide the gate signals to select the two
lines of Teletext data.

Flip-flop IC3a is triggered by the trailing edge of the
same line sync pulse and, when set, the Q output of this flip-
flop is used \to inhibit any further triggering of the
monostable IC4a until the next field sync pulse occurs. This
ensures that only two lines from each field can be selected.
If at some later date the number of lines used for Teletext
data is increased this can be catered for by changing the
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timing components for the two monostables.
Data Signal Format

We saw last month that each line of Teletext data is
divided into 45 sections each of which contains a group of
eight pulses representing either a character of text or a
control code. These groups of pulses are called data
“words” and the pattern for the first three of every data line
is shown in Fig. 3.

Effectively, a data word is divided into eight equal
segments each containing one “bit” of data which may have
the value 1 or O depending upon the signal level during the
bit period. If the level is about zero the bit is a O whilst if the
level is high, at about +4V to +5V, the bitis a 1.

When a string of bits which are all at the same level
follow one another the signal level stays at either O or 1 for
the required number of bit times. Although this reduces the
bandwidth of the signal it does present some problems in
decoding since the timing of the bits now has to be identified
by the decoder.

To achieve bit detection a clock pulse train must be
generated in the decoder so that a pulse is produced roughly
half way through each bit period to allow the state of the bit
to be determined. In order to synchronise this clock with the
data signals the first two data words are made up of
alternate 1 and 0 bits as shown in Fig. 3.

During the rest of the data line the bit clock is maintained
in synchronism with the data by making use of the data
transitions between the two logic levels to show where the
edges of the bit periods are. The data coding is arranged to
produce at least one change in the logic level during every
word period. In this decoder the bit clock generator is
located in the receiver section and will be described in a
later article.

Word Synchronisation

Before it can be used, the received data must be
converted from a serial stream of data bits into a parallel
stream of data words where the eight bits of the word are
fed out simultaneously on eight separate wires. This is
achieved by using the 74164 eight stage shift register IC6.

The shift register simply consists of eight flip-flops
connected so that when a clock pulse is applied each stage
takes up the state of the next earlier one in the chain. Thus a
pattern of eight data bits will move along the register by one
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Fig. 1. Block diagram of the input logic. Individual section functions are explained in the text.

stage following the arrival of each clock pulse. The eight
stages will thus contain the states of the last eight bits
received, and since there is an output for each stage this
gives a parallel output of the eight bits.

At this point we need a timing reference to tell us when
each complete word is lined up in the 74164, since this will
occur only once in every eight clock pulses. A special
pattern of bits called the Framing code performs this
function and is contained in the third word of every line of
Teletext data. This word contains the bit pattern 11100100
as shown in Fig. 3. When this pattern is first detected in a
row of data we know that a proper data word is set up in
the 74164 and that the following data words will appear at
intervals of eight clock pulses from that time.

To detect the Framing code, those outputs of the 74164
which should be at 0 if the word is correctly lined up are
inverted and gated with the other outputs of the register.
These signals are then fed to the eight inputs of a 7430
NAND gate IC11. Now when the Framing code is present in
the 74164 all eight inputs of the 7430 will be at 1 and its
output will go to 0. For all other conditions the 7430 output
will be at 1.

The output from the 7430 is inverted and used to clock
flip-flop IC3b. The D input of this flip-flop is fed from the
monostable IC4a and will be at 1 only during the two
Teletext data lines. Thus if a Framing code is detected at the
beginning of a data line it will cause IC3b to be set,
indicating that data is ready for decoding. Framing codes
detected on any other scan lines will merely leave the flip-
flop in its reset condition. When IC3b is set, its Q goes to 0
and drives the Preset input to latch the flip-flop into the set
condition until the end of the line. At the end of the data line
the flipflop is reset by either the line sync pulse or an End
of Line pulse from the memory circuits.

When flip-flop IC3b is set by the detected Framing code
it releases the reset line on the 7493 divide-by-eight counter
IC7 which then starts to count off bit clock times. After
every eighth clock pulse the counter produces a word clock
pulse which is used to transfer the data in parallel from the
outputs of the 74164 IC6 to the two four bit data latches
IC13 and IC14. The data for the current word will now
remain on the outputs of IC13 and IC14 until the next word
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is ready for transfer. Thus the data words will appear

sequentially on the eight data bus lines DB1 to DB8.
Address Codes

Before we get to the text character codes there are still
two more control words to be dealt with. Words four and
five of each data line contain the magazine address and a
row address which tells the decoder where to place the row
of text in the display.

Unlike the character codes, only four of the eight bits in
the address words are used to carry information. The other
four bits are used for error protection purposes. By using
appropriate logic circuits any errors in the address word
can be detected and sometimes corrected.

Fig. 4 shows the layout of the magazine and row address
words, with the bit patterns shown representing row 11 in
magazine number 6. It will be seen that the address
information is carried on bits 2, 4, 6 and 8 of each word,
whilst the odd numbered bits are used for the protection
coding. The addresses are coded in simple binary code,
with the least s1gmﬁcant (units) digit first.

Eight magazines are allowed for and these require a three
bit binary address to give numbers from 0 (binary 000) to 7
(binary 111). For the row address five bits are needed, since
there are 24 rows of text. The fourth address bit in the
magazine word is used to provide the least significant row
address bit.

For the memory circuits, the five row address bits must
be presented simultaneously. This requires a latch to hold
the row address bit from the magazine word until the rest of
the row address becomes available. Flip-flop IC2la
performs this function. Its data input is fed from bit 8 of the
parallel data, and it is clocked when the magazine address
word appears on the data outputs so that it stores the least
significant row address bit for the rest of the data line
period.

In order to detect the address codes a timing register
comprising IC8 and IC9 is used. These two devices are set
up to produce a long shift register. When the Framing code
is detected, a single 1 bit is injected into the first stage of this
timing shift register. When each word clock occurs and data
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Clock run in Framing code

L
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is transferred to the data output lines the 1 in the timing
register is moved along by one stage. Thus at any time one
of the outputs of the shift register will be at 1 whilst the
others are at 0, and the position of the 1 in the register will
indicate which data word is present on the output latches
IC13 and IC14.

When the magazine address is on the output lines, the 1
in the timing register will be at output 2Q of IC8. By gating
this output with the word clock in IC2c the row address bit
of this word can be clocked into flip-flop IC21a.

One word time later the 1 state will have moved to 3Q in
IC8 and the complete row address will then be ready for
transfer to the memory control circuits. Gate 5a uses output
3Q and the word clock to produce a pulse to control the
loading of the row address to the memory system. *

Page Addresses

Unlike the magazine and row address codes the page
address is transmitted only during the first row of each page
of text. The first eight character positions in this row are not
used for text but contain page address, time and control
codes. As a result only 32 characters, instead of 40, are
displayed in the header row at the top of the page.

Like the magazine and row address codes, the page, time
and control codes in the header row use only bits 2, 4, 6 and
8 for information, the remaining bits being used for error
protection. The layout of these extra address words in the
header row is shown in Fig. 5. The address words are
arranged in sequence, with the least significant first so that
page units are followed by page tens and in the time codes
the minutes are first with tens of hours coming last.

Pége Detection

To select a particular page for display the received
magazine and page codes must be compared with the page
number selected on the front panel switch. When the two
agree, the required page is being received and the data must
be accepted, stored and displayed on the screen.

In this decoder all page number checking is carried out
during the reception of the header row. Since no error

Magazine Row address
6 11
P MPMPMPRPRUPRPRPR
1 2 4 A A A A A
TR IR [3]1%)
-—— am 1 1 ' ) ) ) ] ) ) ————
0 1 1 1 1 0 1 0
e Word 4 sl Word 5 —]
! T
Bits marked P are for error protection

Fig. 4. Magazine and Row address “words.’
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protection is included, only bits 2, 4, 6 and 8 of the page
and magazine address words are used. The time codes are
ignored completely.

The first requirement in page detection is to select the
header row, which has the address code 00000. By gating
together the inverted outputs for bits 2, 4, 6, 8 and the Q
output of the row address RA1 flip-flop when the row
address word is on the output lines, we can detect the row
address 00000 showing that the row being received is the
header row. This function is carried out by the 7430 gate
IC20. A timing pulse from 3Q of the timing register IC8 is
also fed to the input of this gate to ensure that it can
respond only when the row address data is present. If the
row address is 00000 the output of IC20 goes to 0. All
other row addresses will give a 1 output.

Flipflop IC17a has its D input fed from the row 0
detection gate via a resistor/capacitor delay network. When
the next word is transferred to the output lines, the flip-flop
is clocked and takes up the state of the row 0 detector gate.
The flip-flop is reset at the start of all lines, and if the header
row is being received it will stay reset after the clock pulse.
On other rows it will be set by the clock pulse. This flip-flop
activates the page comparison circuits when the header row
is being received.

Comparison of the selected and'received page numbers is
carried out in the 7485 four bit comparator 1C24. The
received data is applied to the four B inputs of this device,
whilst the corresponding four bit signals from the page
selector switch are fed to the A input§. When the A and B
input signals are identical a 1 output appears on pin 6,
whereas any mismatch produces a 0 output.

% Components list for input Logic Card
Integrated Circuits: Resistors:
IC1 7404 (all are $W carbon film +5%)
1IC2 7408 R1 330Q
IC3 7474 R2 330Q
IC4 74221 R3 33k
IC5 7400 R4 33k
IC6 74164 R5 100Q
IC7 7493 R6 100Q
IC8 74175
:g?o .-,’2(1)24 Capacitors: . )
IC11 7430 C1 O-1uF dl_sc ceramic
IC12 7432 Cc2 0-1uF disc ceramic
IC13 74175 C3 150pF polystyrene
IC14 74175 Cc4 4700pF polystyrene
IC15 7474 C5 47nF polyester
IC16 7474 C6 330pF polystyrene
IC17 7474 Cc7 330pF polystyrene
IC18 7410 (of -] 820pF polystyrene
IC19 7474
IC20 7430 Miscellaneous:
IC21 7474 Printed circuit board
1C22 7420 reference no. DO11
IC23 7411 Soldercon sockets for
IC24 7485 Page Roll link
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Clock run in Magazine
and traming and row
code address Page Minutes Hours Control
. — s — —\
CR CR FC MRA MgA PU PT MU MT HU HT %] c2 TEXT
1 .
Fig. 5. Header Row
word 1 2 3 4 5 6 7 8 9 10 n, 12 3 U address “words”.

To save logic and reduce the number of wires from the
switch, the signals to the 7485 are multiplexed. A pulse
from the timing register energises the magazine section of
the switch when the magazine address word is present on
the output lines. The magazine code and switch signal are
then compared and the inverted output from IC24 is fed via
gate IC22a to the Page Error flip-flop IC21b. If no match
occurs, IC21b will be set to indicate a page error. During
the page units and page tens word times, the corresponding
sections of the switch are selected by pulses from the timing
register and these codes are compared. Here again if an
error occurs the Page Error flip-flop will be set.

At the end of the Tens of Hours word, a timing pulse
from the IC9 Qe output is used to clock the Page Accept
flip-flop IC17b which will then take up the state of the Q
output of the Page Error flip-flop. If the correct page has
been detected, the Error flip-flop will not be set and the Page
Accept flip-flop will be set by the clock pulse. Once set, the
Page Accept flipflop opens the write control circuits to
allow the data to be written into the memory and later be
displayed. If a mismatch had been detected in either the
magazine or page codes, the Page Accept flip-flop would be
reset and the following data would be rejected.

To ensure that the error signals from the comparator are
passed through gate IC22a only during the magazine and

page code periods, the appropriate timing pulses are gated
together in the OR gates IC12a, b and ¢ and applied to one
of the inputs of IC22a.

For setting up purposes a link labelled Page Roll is
included between the Page Error flip-flop and the Page
Accept flip-flop. When this link is removed, the checking of
page numbers is suppressed and every page of data is
accepted for display. This produces a display in which the
pages appear to roll down the screen one after another, and
is used to simplify the setting of the bit clock and data level
setting in the receiver section.

Flip-flop IC17a is used to control the write signals to the
memory so that the address codes are not written into the
memory and hence not displayed on the screen. This flip-
flop is clocked after the Row Address word and again at the
end of the second control code of the header row. During
the header row, the first 13 words are suppressed. During
other rows the flip-flop allows writing after the first five
words.

Next month we shall complete the logic description by
looking at the Rolling Header, Clear Page and Time
Display circuits, and describe the actual construction of the
card.

TO BE CONTINUED

Issue

TELEYISION

ERS PGB SERVICE

Issue Project Ref. no. Price
April/May 1976 Video Effects Generator DNO799A £4.25
April/May 1976 Video Effects Generator-Fader only DNO780A £1.58
July 1976 Opto-coupled Audio Extractor D001 £1.35
November 1976 Ultrasonic Remote Control { g%; } £2.95 per set
December 1976 IC Sound Circuits for the Constructor { gg(l)?l ﬁg;
D018
Jan/Feb/March 1977 TV Pattern Generator + uwhf. £3.90 per set
mod. board
March 1977 Teletext Decoder Power Supply D022 £2.95

All boards are epoxy glassfibre and are supplied ready drilled and roller-tinned. Any correspondence concerning
this service must be addressed to READERS' PCB SERVICES LTD, and not to the Editorial offices.

M To:— Readers’ PCB Services Ltd. (TV), P.O. Box 11, Worksop, Notts. —]
Please supply p.c.b.(s) as indicated below:
Project

Ref. Price

NAME

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

Post Code
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Timebase Faults:

Baird 620/640 Chassis

THE Baird 620/640 series used an all valve dual-standard

monochrome chassis produced by Radio Rentals prior to
their becoming part of the Thorn group. The sets have given
good value for money in terms of trouble-free service over
the years and there is plenty of life in them yet. In fact as
second sets they can be a good buy and invaluable when the
colour set breaks down yet again. Model numbers include
the 622,624, 626, 628, 630, 632, 640, 642, 644, 646 and
648 — a collection of 19 and 23in. models.

Sync Circuit

The timebase circuitry is shown in Fig. 1, including the
sync separator valve V8. The field sync pulses are fed via
C224 to the integrating circuit R173/C227, while the line
sync pulses are coupled to the flywheel line sync circuit via
C105. C110 couples line flyback pulses to the line sync
discriminator circuit. These are integrated by R83/C106,
the diodes X4/XS5 producing across C109 a correction
voltage dependent on the phase relationship between the
line sync pulses and the line fiyback pulses. This voltage is
filtered by R84/C111/R85/C112 and used to bias the grid
of the cathode-coupled line multivibrator V9, whose basic
frequency is set by L40 in conjunction with the hold
controls R92/R93.

Line Timebase

The line oscillator’s output is coupled via C121 to the
grid of the line output valve V9. Bias for this is provided by
the VDR width stabilisation circuit which operates as
follows. Line flyback pulses are fed to the VDR by C126.
As a result of the VDR’s action, a negative potential is
developed at the junction C126/R100. This is offset by a
positive voltage from the boost line via the width control
R101. The line output stage follows normal practice, with
V11 the boost diode, C129 the boost reservoir capacitor,
V12 the e.h.t. rectifier and C127/C128 the scan-correction
capacitors.

Field Timebase

Returning to the field timebase, the interlace diode X 10 is
held forward biased via R172/R173/R 175 in the absence of
a field sync pulse. The negative-going field sync pulses
reverse bias it and cut off the field output pentode to initiate
the flyback. The field output pentode and the associated
triode section of the PCL805 are connected as an
anode/grid cross-coupled multivibrator. The field charging
capacitor is C238 which charges from the boost rail via
R 195 when the triode is non-conducting during the forward
scan. R186 acts as the height control, with its bottom end
returned to the field linearity feedback loop. When the
pentode cuts off during the flyback, the positive-going pulse
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at its anode is applied via C229 and R174 to the anode of
the interlace diode X 10 to switch it on again.

No Picture

Since the line whistle is so much more audible on 405
lines, it helps to switch to 405 when tackling the no picture
condition. Alternatively a meter showing a healthy negative
voltage at the control grid of the PL504 is proof enough
that line drive is present and the circuit operating.

Suppose we switch on and can hear no line whistle
however. If the screen remains unilluminated when the
brightness control is turned up, look for a glowing anode or
screen grid in the PL504 or a glowing anode in the PY88.
These signs of stress indicate lack of drive from the
oscillator and a quick check at the control grid of the
PL504 will confirm this — by failing to record a negative
voltage. Don’t panic: in many cases the cause is simply
failure of the ECCS82 line oscillator valve, and a
replacement will cure the fault. If a new valve makes no
difference, follow up by trying replacement of the PL504,
PY88 and DY86. It’s unlikely that all three valves will be
faulty: it could just be shorted turns on the line output
transformer, but let’s not be gloomy.

If the line whistle can be clearly heard but there is no
raster check whether the DY86 is alight. If it is there should
be e.h.t. at the top cap and around 400V at pin 3 (focus
electrode) of the c.r.t. The c.r.t. cathode voltage (pin 7)
should vary between zero and 100V as the brightness
control is operated. If the voltage here does not vary, check
the video signal coupling capacitor C132 which could be
leaky.

Drive at the control grid of the PL504 but cold output
stage valves means that the PL504’s screen grid feed
resistor R97 is open-circuit. Before replacing it, check
whether the associated decoupler C122 is leaky or short-
circuit.

Oscillation and drive but a dead DY86 may be due to its
heater being open-circuit or, occasionally, the series resistor
R107 in the valve base being open. This can be confirmed
by touching the glass of the DY86 with a screwdriver blade:
a bluish glow should appear around the blade.

The position can be more tricky when there is weak line
oscillation but no raster. Check whether the DY86’s heater
is alight. If not, remove the boost diode’s top cap. The line
whistle may then change frequency and take on a harsher
note. In this case the PY88 has an internal short and
replacing it will cure the fault. Should the whistle increase in
strength and sound fairly normal the boost capacitor C129
is short-circuit. An 0-22uF type rated at 1kV is a suitable
replacement.

The line oscillator circuit can be killed by failure of one
of the flywheel sync discriminator diodes X4/X5. Check by
connecting a multimeter switched to read ohms across each
diode in turn. With the black lead connected to the diode’s
anode and the red lead to its cathode a reading should be
obtained: on reversing the leads a much higher reading
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Fig. 1:Field and line timebase circuits, Baird 620/640 Chassis.

should be obtained. Comparing the readings with those
obtained from a good new diode will confirm the condition
of the old one. The actual resistance value is not important,
as long as the ratio between the forward and reverse
readings is about ten to one. A matched pair of BA144
gold-bonded silicon diodes make ideal replacements. Before
replacing them however check the pulse feedback
components C110 and R83. The capacitor can leak,

Boost rait Boost rail @
4M7
PL504 Width
Line ' R100 '
drive 2M2
\ Ci126
1
¥ puise
f
VDR1" eedback VOR! y
() (b)

Fig. 2: Modification in later production to increase the range
of the width control. (a} Original circuit. (b) Modification. Add
a 1MQ resistor as shown to prevent the width potentiometer
burning out.
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upsetting the line hold; or it can go short-circuit with a
resultant burn up and damage to the diodes — this stops the
oscillator. If in doubt, replace the capacitor before fitting
new diodes. The resistor can change value, either upsetting
or destroying the line sync or stopping the oscillator.

Dry-joints around the line oscillator coil terminals for
no apparent reason after years of normal operation can
occur to disable the oscillator. Careful cleaning and a spot
of flux before resoldering should cure this. C116 and C113
can become leaky, and the hold control potentiometers can
go open-circuit to kill the oscillator.

Lack of Width

A narrow picture and other width faults were common
when these sets were new, and a circuit modification was
introduced — see Fig. 2. The weak component is the
miniature preset width potentiometer which has a habit of
changing value over the years. In the arrangement shown at
(b) the control is connected between the boost rail and
chassis: if its value drops after a time the result can be a
nasty burn up. With this arrangement, connecting a 1MQ

— continued on page 325
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Test Report:
Philips

Desoldering
Tool

SINCE printed circuits first appeared, the problem of
removing components for test or replacement has given
birth to several strange appliances for easing the task. The
first contender was the unwieldy aspirated soldering iron.
This had a special hollow bit and a foot-pump or air-line to
create suction to remove the solder from the joint. The
contraption was neither simple nor foolproof. It was soon
joined by a range of special bits, rather like a cowboy’s
branding irons. These were designed to heat the several pins
of a multi-tagged component simultaneously, and could be
had in several sizes — typically to match DIL i.c. packages.
The soldering iron was often hard put to muster sufficient
heat for effective desoldering, and the device was physically
awkward and totally inflexible.

More efficient tools had to come, and the arrival of the
spring-plunger type of solder remover was a great advance.
These operate like a bicycle pump in reverse, sucking the
molten solder through a nylon nozzle when the spring is
released by pressing a button. They are not cheap, and
sometimes suffer from jamming and clogging, but can
release any type of tagged component.

The most effective alternative is desoldering braid, which
is a woven copper wick impregnated with flux and resin. As
far as we are concerned this makes the plunger type
virtually redundant, and it is hard to imagine that a more
effective solder remover is possible. We were intrigued, and
a bit sceptical, therefore when we heard that a new
desoldering device was about to be released by Philips.

E. Trundle

Desoldering Action

The gadget consists of a pencil-like shaft with a hollow
and very thin-walled tube at each end, giving a choice of
two diameters. Certain metals have a natural aversion to

The new Philips desaldering aid.
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solder — as most of us have discovered by now — and the
business ends of this tool are made of such a metal. The
idea is that the most suitable end (diameter-wise) is selected
and pushed over the end of the protruding component lead.
The joint is then heated while the tool is rotated and pushed
inwards, the rotating action being maintained as the heat is
removed. Once the solder has frozen, the tool is with-
drawn, leaving the component lead desoldered.

Tests

The tool was tested on all types of printed circuit boards,
from line output transformer removal in TV sets to
desoldering }W resistors from calculator-type panel
assemblies. Our first conclusion was that it complemented
braid rather than displaced it. Certain types of joint cannot
be tackled at all with the Philips tool, mainly those
involving large or rectangular section tags, such as those on
field output transformers and valveholders, or consisting of
a printed tongue which pushes through the panel at right-
angles, as do some i.f. transformers and printed inductors.
The tool was best with components such as varicap tuners
and line output transformers with rigid tags: these literally
fall away from the board when fully desoldered. The
operation is more efficient when the panel hole is large
enough to enable the tool to pass right through the panel,
but in most cases effective desoldering was achieved when
the component leg fitted tightly in the panel hole so that the
tool nozzle butted the print surface. This occasionally led to
the formation of a bead of solder on the lead however,
preventing removal of the component.

A difficult situation arises because certain manufacturers
bend tags over before soldering them during production.
The use of braid often results in some bond remaining
between the tag and the print, causing tearing of the print
when the part is removed. We found the hollow ends of the
Philips tool strong enough to bend such offending tags
straight during the desoldering process, a great advantage.

It is important to bear in mind that the tool does not
actually collect any solder, but leaves it, devoid of flux,
sitting round the hole. To avoid dry-joints therefore it is
important to use plenty of flux-cored solder when fitting the
replacement part.

Conclusion

Two pounds buy little these days, and by the look of it
this tool should last long enough to justify its expense. It has
a useful place alongside desoldering braid in the armoury of
the service technician.
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_JROGER BUINNEY

UNDOUBTEDLY the talking point of January 1977 has been
the quite incredible Quadrantids meteor shower opening
during January 3rd. Signals were at times so strong and
prolonged that more than one DXer mistook the activity for
a Sporadic E opening! Both TSS (USSR) and TVP (Poland)
were noted in Band III on chs. R6 and R8 respectively.
Other Band III signals came from CST (Czechoslovakia),
ORF (Austria), NRK (Norway) and SR (Sweden).

My own monitoring on that day was mainly during the
pre-1000 period but I can certainly confirm that strong and
lively signals abounded throughout the Band I spectrum.
During the afternoon I visited David Martin (Shaftesbury)
and witnessed an unusual phenomenon ~ the ch. E3 signal
from Liege (Belgium) flicking in and out via MS at an
unusually short skip distance. Subsequently James Burton-
Stewart reported receiving this signal at the same time.

The Tropospherics improved here on the 8th, with
various French u.h.f. signals, while towards the end of the
month a mid-day SpE opening provided reception

- (suspected) of NRK with two signals floating on ch. E2.

These signals were the well-known PMS5544 pattern but
with a three letter identification in the lower rectangle.
Briefly then reception here consisted — apart from the above
— solely of MS (Meteor Shower) signals.

Readers will by now be familiar with the continuing saga
of the interference problems I am experiencing from a
nearby computer installation. I have now heard from the
manufacturers who admit that the equipment radiates and
are working on the problem with a view to circuit redesign.
Apparently screening the apparatus tends to produce
undesirable side effects! In the meantime they are to assist
my activities with a view to reducing the interference by
installing a new aerial system which I am currently
designing. Hopefully this will ease the problem until the firm
concerned can modify the equipment satisfactorily. It does
seem that daylight can at last be seen at the end of the
tunnel, though it is an unfortunate reflection that the efforts
of a solicitor had to be called upon.

News Items

Iceland: Iceland (RUV) is understood to be transmitting
colour programmes using the PAL system, though there’s
been no official confirmation. This would explain the
sighting of the PM5544 test card from RUYV in East Anglia
last Summer.

Eire: Establishment of RTE’s second Network (RTE-2) has
been postponed. It had been hoped to commence the service
towards the winter of 1977. The reason is the current
economic situation. Pending a government review of the
situation in 1978, RTE will continue with development
plans for the future network.

TELEVISION APRIL 1977

USSR: Unofficial reports suggest that the USSR may
decide to abandon the SECAM colour system in favour of
the PAL system. If the USSR does change to PAL ~ and if
such a change takes place it is likely to happen before the
next Olympics in Moscow — it would seem to follow that the
other OIRT members would adopt PAL. At this stage I
have no further definite news. For a longer review of the
subject see the New Scientist dated January 6th 1977. Brian
Fitch tells us that a new TV centre is to be built in Moscow
for the Olympic Games.

Italy: Following the legalisation’of a number of “free” radio
and TV stations a somewhat chaotic situation seems to be

Ryn Muntjewerff's DX-TV aerial installation (Holland). For
details see the February column, page 215.
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1. The monochrome test pattern at present being used by the
three French networks.

3. The frequency test pattern used by the three French

networks.
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5. Test pattern used by Tele Altomilanese, Milan. Channels
used are E59 and E69, the latter on mount Penice.

2. The convergence crosshatch pattern, with half-tones,
used by the three French networks.

4. Test card used used by the Teletna (Sicily) private (free)
television station — on channel E6O.
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6. ldentification card used by Tele Altomilanese.

Photos 1-3 courtesy Pierre Godou (Rennes, France). Photos 4-5 courtesy Michele Dolci (Bergamo, Italy).

developing. Brian Fitch reports that 65 private TV stations
are now operating in Italy, with several foreign networks
operating repeaters. Both Austria and Malta are apparently
beaming programmes into the country. Michele Dolci tells
us that the private stations are now operating in Band V: he
estimates that there must be at least 100 such stations in
operation. He has four local stations at Bergamo, the latest
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of which seems to transmit simple test patterns only!
Michele has sent us a number of off-air shots, some of
which are shown this month.

Iran: A second TV network (NIRTV-2) has begun colour
transmissions but for the present the service is restricted to
the area around the capital, Teheran. SECAM is being used.
To assist in covering the more remote areas of the country a
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system of balloons (not unlike those planned for Nigeria) is
to be employed. One such balloon is already in operation,
giving a service area of about 140 miles radius.

Iraq: Iran’s neighbour is also extending its TV network. A
recent order has been placed for Japanese TV transmitters.
Iraq began colour transmissions in June 1976.

India: We understand that India plans to make extensive
use of satellites over the next few years. The USSR is to
launch India’s second satellite, which adds to the
speculation that the Russians will allow India to use the
Ekran satellite series for domestic TV transmissions.

For Sale

James Burton-Stewart has been making improvements to
his receiving installation and as a result has for disposal a
Schrader VR12/01 u.h.f. varicap amplifier with indoor
control unit. It’s in brand new condition and to go “to a
good DX home”! I reviewed this device some while ago in
the column. If anyone is interested, James can be contacted
directly at Field Cottage, Great Horwood, Nr. Milton
Keynes, MK 17 ORA.

TV Receivers

In the years I've been writing this column I’'ve often
received the query “where can I buy a foreign standard
TV?”’. It usually comes from those interested mainly in
Summertime Sporadic E and wishing to receive both sound
and vision using the full i.f. bandwidth of the receiver, or
from those lacking the confidence to convert a UK receiver
themselves. One firm that can help is Portatel Conversions
Ltd. The company has supplied Sony receivers to a number
of DX enthusiasts. Its normal business is converting UK
sets for overseas use or vice versa. This work is generally
done with PAL receivers: the cost for fitting a v.h.f./u.h.f.
tuner, band switching and sound realignment is £57 plus
VAT. They also modify monochrome sets.

More important is the fact that they are now importing a
Swedish receiver (12 or 17in.) for system B/G (5-5MHz).
For an additional sum these sets can be supplied switchable
for the 5-5MHz and 6MHz intercarrier frequencies. In due
course further modifications for system L (French u.h.f.) are
to be introduced. Yet another service provided is
realignment to system D (6-5MHz), and consideration is
being given to providing receiving equipment for the DX
fraternity. I feel that these services are worthy of mention

and although I have not personally had any dealings would
be interested to hear about others’ experiences.

Bad News/

From time to time we have to report bad news. It seems
that the ch. E2 BRT transmitter in Belgium is to be closed,
that Lopik ch. E4, one of the original Dutch transmitters,
will close at the end of 1978, and that the NDR ch. E2
outlet at Steinkimmen will also close at end 1978. This trend
is likely to continue, due partly to the Sporadic E
interference from which most Band I service areas suffer.
Fortunately, there are areas which will need to continue to
rely on Band I due to the terrain and the vast stretches of
countryside which have to be covered. The trend to closure
of Band I will be felt mainly in Western Europe.

From Our Correspondents

A new DX enthusiast, Anthony Harris (Fareham), has
written to tell us of his successes during the recent
Quadrantids meteor shower. He reports problems with
excessive local channel breakthrough and overload due to
the use of an upconverter feeding a wideband receiver.
Notch filters are being made to alleviate the problem and
should enable the Rowridge ch. B3 sound and vision signals
to be filtered out, thus clearing the ch. E2-4 spectrum. For
Band I Anthony is using a wideband Band I array from R.
Smith Aerials (Luton) and for u.h.f. a Wolsey Colour King.

John Lees has moved to an apparently excellent location
at Winstone near Cirencester, at 800 feet a.s.l. shelving
away to the East and S. East. Unfortunately problems are
experienced from a local communications transmitter. One
hopes that this too can be “notched”!

Robert Copeman (Sydney, Australia) has written to tell
us of a novel way of TV-DXing — reception from a moving
train! Using a Ranger 5in. portable TV, he has logged
various trop signals and, possibly a new record, logged the
New Zealand TV1 network ch. 1 Te Aroha transmitter and
Hedgehope simultaneously whilst on the move at distances
of over 1,500 miles! Strange to relate, these SpE signals
didn’t fade even with the train passing through cuttings,
when the trop signals did fade. We hope to receive some
shots of this remarkable reception shortly.

In a recent letter Clive Athowe reports that Lille is now
transmitting the first chain programmes on ch. E27.

SCOPE TUBES

— continued from page 299

yellow. Orange is used for very long afterglow radar tubes
and does not affect night vision as much as other colours
do. A storage tube is made for “once in a lifetime” events
and the cumulative construction of displays, but this is
beyond the present article.

As the stability of amplifiers and timebase generators
increased it became possible to calibrate scopes and to
measure rather than simply observe — the purpose of the
earliest scopes. Parallax is avoided if the graticule is
incorporated in the screen, but the tubemakers found that
they could not align the deflection system with the
graticule with an acceptable degree of accuracy. To
overcome this, a trace rotation coil wound around the neck
of the tube between the deflection system and the screen
enables the vertical and horizontal deflections to be aligned
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with the lines of the graticule. Some tubes require a further
rotation coil or a group of permanent magnets around the
Y plate region to ensure that the vertical and horizontal
deflections are at right angles to one another.

Summary

The above account of scope tube differences is not
exhaustive but does cover the main variations in commonly
available tubes. It should help to resolve the choices offered
to the home constructor. Wartime surplus tubes should not
be rejected out of hand as long as the vacuum is good,
though the sensitivities leave something to be desired. I
have a Cossor 09J double-beam tube of prewar vintage still
soldiering on in a 339 scope and the vacuum is still good. A
wartime variant of the Osram 4081A, but with a p.d.a.
bar.d, is also still hard and refutes the claim by foreigners to
have discovered p.d.a. after the war. Wehnelt probably
tried it but never developed it! ]
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Servicing the Beovision

Part 2

2600/3000/3200 Chassis

HAVING dealt with the operation of the receiver circuits last
month it’s logical for us next to turn to the decoder, which is
on the main chassis. This part of the circuit is particularly
interesting since some unusual techniques are employed.

Decoder Circuitry

The output from Tr20 on the receiver chassis passes via
P/S3-4 and a coaxial cable link to the 100pF capacitor
C87. A positive-going gating pulse from the line output
transformer is introduced via R97 and is clamped to 12V
amplitude by diode D100. On arrival of the pulse D88a
conducts, placing a forward bias determined by the
potential divider network R88/R93 on the base of Tr34. In
consequence Tr34 is switched on only during the colour
burst period. :

The burst signal is then applied to Tr37, the final burst
amplifier, and also, in attenuated form, to the base of Tr35
which turns on during the positive half cycles to an extent
determined by the amplitude of the bursts. The output at the
collector of Tr35 is smoothed and applied to the base of the

_d.c. amplifier Tr36. The output from this stage is the a.c.c.
potential which is fed back to the base of Trl6 on the
receiver chassis via P/S3-6.

The output from the final burst amplifier Tr37 is applied
to the burst phase discriminator. Unlike the majority of
receivers, the route of the feedback signal from the crystal

oscillator to the discriminator is quite devious. The output-

from the discriminator consists of a d.c. control bias which
directly controls the two varicap diodes D126 and D128
which form the variable control capacitance in series with
the crystal. Because the burst phase comparison is carried
out at high level, no d.c. amplification is needed and drift is
minimal. .

A 7-8kHz ripple signal from the discriminator provides
PAL phase identification, and we shall deal with this in
more detail later.

Tr38 is the reference oscillator transistor. It employs
emitter feedback, using capacitors C136 and C138 as
tapping elements across the basic tuned circuit. The output
from the collector of Tr38 is taken via a 90° phase shift
network to the buffer amplifier Tr32. This drives the
resonant transformer feeding the B—Y phase demodulator
circuit. A feed from this transformer is taken via the phase
shift network R61-L62 to Tr31 which provides the
feedback signal for the burst phase discriminator. So the
loop is complete.

Loose coupling via capacitor C77 provides the majority
of the 90° phase shift needed between the B—Y and R—Y
demodulation axes. 180° PAL phase switching is achieved
by introducing the diode ring modulator (can 8010058) in
the path of the R—Y reference signal. A final amplifier
(Tr33) provides the subcarrier drive for the R-Y
demodulator.

A 60V supply is employed for the majority of the stages
just described. It will be realised therefore that the signal
amplitudes are high by comparison with most decoders.
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The outputs from the synchronous detectors are large
enough to drive the colour-difference output stages directly,
without further amplification.

The foregoing remarks indicate that the peak collector
voltages, remembering that the r.f. signal is superimposed
upon the d.c. supply rail, can be as high as 90V. The BF110
transistors do fail, and should be replaced by BF 178s.

The chroma signal, at a level set by the colour intensity
(saturation) control, enters the decoder via P/S 2-7 and is
applied to the base of the PAL delay line driver Tr26. This
stage operates in the reverse manner to the burst amplifier.
That is, it operates normally except during the clamping
period of the colour-difference output stages, so that a true
black level reference is obtained at all the colour-difference
outputs. The blanking pulse is introduced via R1.

The delayed signal from the PAL delay line is added to
the direct signal in a resistive matrix (close tolerance
resistors R21 and R22) and by this means phase errors are
cancelled and the B—Y and R—Y chroma components
separated from each other in the normal way. The outputs
are taken via the emitter-followers Tr27 and Tr28 to the
twin output stages (Tr29 and Tr30) which drive the
synchronous demodulators. The forward bias for these
stages is derived from the colour-killer circuit, so that in the
absence of the 7-8kHz ripple signal (identifying a colour
signal) the emitter-followers and their subsequent d.c.
coupled amplifiers are turned off. A differential gain control
acting on the two chroma outputs provides a tint
adjustment.

The 7.8kHz ripple signal from the burst phase detector is
amplified by Tr40. The associated tuned circuit is excited
by the signal, so that a 7-8kHz sinewave appears when a
colour signal is received. This sinewave is rectified by diode
D147 to provide a d.c. voltage which turns on Tr39, the
colour killer transistor, so providing the turn-on bias for the
chroma stages referred to earlier. The signal also switches in
the 4.43MHz trap circuit in the luminance path.

Tr4l is fed from a tapping on the 7.8kHz tuned circuit
and produces positive pulses at its collector. These are
applied to the PAL bistable (Tr42 and Tr43) via diode
D164. If the bistable is in the wrong phase, the pulse will
stall it for a line so that it is then correct. Once it’s in the
correct phase, diode D164 is always reverse biased. Thus a
noisy ident signal cannot degrade the PAL switching
performance. '

The receiver is fitted with a colour defeating switch
(SW1) which interrupts the forward bias feed to the chroma
circuits. The colour killer can be over-ridden for test
purposes by linking across TPj2.

When correctly set up the decoder is capable of giving
exceptionally good performance. The high-level ' r.f.
operation referred to results in very linear decoding, since
little gain is required after demodulation of the colour
signals. Consequently a colour picture of great subtlety can
be achieved.

The pentode sections of three ECL84 valves are used as
the colour-difference output stages. Each valve also

TELEVISION APRIL 1977



It A |

I |

/;_é
S

L,y

| R
c38 RI7 2R43(1-5V)
Itoms 22
1

8010058

& x 8aX13

1. Burst gating
pulse
___________________ =
)
|
____ t
i
|
]
1
I
|
i, I
IN916A ]
|
|
RI0| R136Q G136 & 7, alnC138 !
33 | 1563 T80p 357 7 330p :
______________________________ i
Lo o J
e . e = Cococecoooee [oo-===--m—moooooo - 1
I =62 R165, RI66  RiE3 RIB |
i 01 820 iR fth: 820 |
| |
]
i
| [u13]
R143 o D6 2RI i
1 1o 100k =8 B
| 7 Al o 170 I
Lt 4 |
! .\@ e (::
#‘ R185 !
: N / 15k '
1139
T
1 P12 o3y am ) 1
| S BCHLTB |
1 Ree™ RI63 Tek2 |
i [ rio @9 B e (o0 BCILI8 l
L7ODT Beg( gy )
|
i I
) RIT9 daC172 %-\ T Tnager |
Rgg% BT et pulses :
R o o e o e 1

Fig. 3: Circuit diagram of the decoder: for the CDA output stages see Fig. 4.

contains a triode section. Two of these are used in the
flyback blanking circuit which we will deal with later. The
third triode is unused.

The B—Y and R—Y output stages are basically similar,
though the gain of the B—Y output stage is higher
(remember that the levels of the colour-difference signals
are attenuated by factors R—Y/1.14 and B—Y/2-03 at the
transmitter; the receiver has to equalise these levels).
Careful optimising of the frequency and transient response
in the stages is achieved by the use of frequency-dependent
decoupling at both the cathodes and the screen grids, while
inductive equalisation is employed in the anode circuits. The
circuits are very elaborate compared with most receivers,
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one unusual technique being the provision of output drive
controls which are ganged with the preset luminance drive
potentiometers for blue and green. Thus when the
luminance signal drive to either the blue or green gun is
increased, the colour-difference signal (B—Y or G—Y) is
also increased in proportion. This makes setting-up the c.r.t.
drives a very simple procedure.

The R-Y output stage employs variable cathode feed-
back (VR218) to enable the gain to be precisely adjusted.
The G—Y signal is derived by taking the appropriate
proportions of the B—Y and R—Y signals from the anodes
of their respective output valves via a resistive matrix to the
grid of the G—Y output valve. Since the transmission
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weighting factors have already been compensated for, the
G-Y signal may be expressed as G—Y = — [0.51(R—Y) +
0.186(B—Y)] . The resistive matrix attenuates the signal to a
level which the G—Y output stage restores to that required
— along with the required 180° phase inversion (denoted by
the minus sign outside the square brackets above).
Potentiometer VR206 provides a final adjustment of the
— (G-Y) level from the matrix.

Note that the anode circuit of the B—Y output stage is fed
from a 290V supply, while the other two stages, which need
less gain, are fed from the 245V line. The main anode load
resistor is 15kQ2 for B—Y (R201) and 12k for G—Y and
R—Y (R209 and R235).

The signals from the three colour-difference output
stages are conveyed via capacitors C189, C226 and C234
to the appropriate picture tube grids. The cathodes of the
tube are driven with the luminance (Y) signal, so that
matrixing within the tube itself yields (B—Y) + Y = B,
(G—Y) + Y =G and (R-Y) + Y = R. Thus the tube guns
are driven in proportion to the original blue, green and red
signals derived from the camera.

Clamping and Beam Limiting

While d.c. coupling is used in the luminance path in order
to preserve the black level, clamping is required at the tube
grids because of the use of a.c. coupling in the colour-
difference paths. Eight diode valves are employed for this
purpose, in the form of four double diodes. During the
forward line scan the diodes do not conduct and the tube
grids are d.c.-wise effectively open, with the colour-
difference signals applied as described above. During the
line flyback, symmetrical pulses are applied to the anodes
and cathodes of the clamp diodes which conduct as series
pairs. The four diode anode-cathode junctions are thereby
all connected together for the duration of the clamping
pulse. Three clamp pairs are connected to the three tube
grids, while the fourth connects to a 100V reference level.
Thus the grids are clamped to 100V during the line flyback.
This voltage is normally stable, but is connected to a beam
limiting circuit so that the grid voltages are lowered if a very
large luminance drive occurs. This circuit operates through
the action of diode D67 (BA148) which monitors the
luminance output valve’s anode voltage level and conveys
any excessive negative excursions to the clamp circuit via
VDR69.

This circuit arrangement is very reliable, and only very
rarely is it necessary to change a clamp diode. On the odd
occasion when a fault does develop in the clamps it has
always shown up in the same way. The screen slowly floods
with a predominance of the colour associated with the
defective clamp.

Luminance Output Stage

We come next to the luminance output stage. Earlier we
traced the path of the luminance signal to the point where it
could be applied to the control grid of the output valve. This
signal is introduced to the main chassis via P/S2-4 and
stands on a d.c. level of 5.2V. This voltage is offset in a
resistive divider network by the application of negative bias
from two sources. In consequence the nominal d.c. voltage
at the control grid of the 12HG?7 is zero. The two negative
sources are (a) the brightness control and (b) a
compensating network to keep the brightness constant over
reasonable fluctuations of the mains voltage (these affect
the emission of the 12HG7). The brightness control bias is
derived from the —225V supply produced by the stabilised
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line timebase, while the compensating bias is derived from
the mains power section.

High-frequency components of the luminance signal are
passed by capacitor C52 to the control grid of the 12HG7.
Frequency-compensation components are included in both
the anode and cathode circuits of the luminance output
stage. Vdriable Y drive to the blue and green cathodes is
availablé as mentioned earlier when dealing with the colour-
difference output stages, while a two-position tapping is
provided for adjustment of the red drive. This is normally
set at maximum. (Note that a corresponding tapping is
available at the R—Y output also: if necessary these two
should be adjusted together.)

Service Switch

A service switch is provided for setting up the gun
extinction points. This switches out the luminance input to
the drive potentiometer bridge network. A separate section
of the switch interrupts the screen grid supply to the field
output valve, so disabling the field timebase and collapsing
the field. A further section disconnects one leg of the
balanced static convergence voltage, thus ensuring that the
three guns produce separate lines on the screen for setting
up.
This final section of the switch can become dirty through
lack of use, with the result that it remains open when
switching back to normal. A dreadfully misconverged
picture results, so it’s worth cleaning the switch before
diving into the convergence section of the receiver.

Common Faults

A flickering picture may be caused by a defective
12HG7; tapping the valve will soon indicate if this is the
case. The valve has no equivalent and should be replaced by
the genuine type. Fluctuating brilliance, sometimes
accompanied by sync disturbances, is often caused by
variations in the 12V supply to the luminance (Tr4-Tr7) and
sync (Tr8-Trll) stages. The 12V zener diode on the
receiver chassis (fed from the 30V rail via R92) is the culprit
in this case. A component of at least 1W rating should be
used as a replacement. Streaking can be caused by a
defective capacitor in the luminance output stage. The
culprit is C65 (10uF).

Power Supplies

The a.c. mains supply is taken via the switch on the
volume control through P/S2 to the power supply section of
the main chassis. For 240V working a 6.8Q 23W resistor is
added in series with the feed to the main rectifiers and the
series heater chain. While the power supply’s reliability
would seem to be good on 220V continental inputs it is not
so good on 240V. This is because of the increased peak
inverse voltage applied to the rectifiers, a level which is not
reduced proportionally by the dropper resistor since only
the valve heaters are being fed when the rectifiers are
reverse biased.

Rectifiers periodically fail by going short-circuit. This
usually blows the 6-8%Q resistor open-circuit. Sometimes it is
blown apart completely, which makes diagnosis simple.
Reliability is improved by increasing the value of the 6-8Q
resistor to 8-29.

No thermistor is used in the series heater chain, and quite
a surge occurs on the heaters when the set is switched on.
This can sometimes blow the heater of the PY500 or the
PY88. A thermistor can be added in series with the heater
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Fig. 4: Circuit of the colour-difference output stages. The associated clamps will be shown next month.

chain if desired, the value of the 47Q resistor R5 being
reduced in proportion, It will be gathered that both a series
and a parallel heater system are used. The series chain
consists of valves PY500, PL509, PY88, PL504, PCC8S5,
PL508, ECC81, PL84 and PCF802. The parallel heaters
are the picture tube itself, 12HG?7, the four EAA91 clamp
diodes and the three ECL84 colour-difference output
stages. They are fed from a winding on the mains
transformer and are protected by a 6A fuse which can
sometimes fail for no obvious reason. Replacement or re-
wiring the fuse will effect a cure.

Several positive h.t. supply rails are provided. The mains
transformer, which feeds the parallel heaters and stabilised
low-voltage supply rail, employs its primary as an
autotransformer to provide, with half-wave rectification
(D29), a 290V supply rail (A) for the luminance output
stage. Another diode (D8) provides a 270V supply (B) for
the e.h.t. generator. All the other h.t. supplies, C 255V,
E 235V, F 230V, G 225V, H 210V, J 200V, K 200V and
L 150V are derived from a single rectifier (D9) and a
network of smoothing resistors and capacitors.

A tapping on the mains transformer primary also feeds
rectifier D25 which provides 60V (M) for the decoder, after
smoothing. A 40V secondary winding on the transformer
feeds rectifier bridge D33, and a stabilised 30V supply (N)
is derived from the stabiliser circuit Tr45, Trd46 and Tr47.
Zener diode D40 provides the reference voltage for the
stabiliser. Tr45 is the error amplifier while Tr46 and Tr47
form the driver and output section which is in series on the
negative side of the supply. Tr44 is an over-current limiter.
The stabilised 30V rail feeds the transistors employed in the
timebases, the PAL switch, part of the decoder, the i.f. strip,
the sync separator and the chroma amplifiers.

A conventional auto-degaussing circuit is employed, the
degaussing coils plugging on to a panel adjacent to the
majority of the smoothing resistors. This section of the
receiver is placed above the line timebase and e.h.t.
generator can, wherein reside the PL509, PY500, PL504,
PY88 and PCCB85 valves. It will be seen that this area of the
receiver becomes very hot indeed, and indeed in some cases
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has caused the receiver back to buckle. The plastic plug on
the degaussing coils can sometimes crumble away in the
presence of so much heat, whereupon the 4709 resistor
R45 burns out. Should this occur it is best to solder the
leads from the coils directly to the panel.

The mains rectifiers are also mounted on this same panel,
and as a result they become very hot. This does little to
improve reliability, and if the rectifiers fail we have
frequently replaced one by two in series to ease the strain.
Radiospares REC53A diodes seem to be best, in preference
to BY 127 types.

The primary tapping on the mains transformer also feeds
a circuit (D31, C37) providing a negative supply of —88V.
This is used to provide bias for the d.c. balancing of the field
output stage, and is also used as the reference for the
brightness stabilisation of the luminance output stage,
referred to earlier. Little power is involved in this circuit,
which is consequently very reliable.

Most of the dropping or smoothing resistors in the power
supply are of the fusible type. Looking for one that is
“sprung” may save quite a lot of diagnostic time.

Audio Output Stage Faults

The PL84 audio output valve can sometimes run into
grid current which in most cases will cause its cathode
resistor R92 to trip. On some occasions however we have
known the excessive anode current to trip out the 200V (K)
supply instead. This silences the sound, but also removes
the screen grid supply to the luminance output valve,
causing the picture to fail as well. In either case, replacing
the PL84 and resetting the trip resistor will restore matters
to normal. As heavy negative feedback is employed in the
audio system, obvious sound distortion may not occur prior
to such a fault. If any doubt is felt concerning the PL84,
remake the trip and connect a voltmeter to pin 2 of the
valve. If the valve is defective, a positive voltage relative to
chassis will build up as the valve warms over a period of a
few minutes.

CONTINUED NEXT MONTH
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Gun Microphones for TV

ONE of the basic requirements for most television work is
that the microphone must be kept out of camera shot. In
some cases it doesn’t matter — for example for interviews or
news reading — but for most entertainment purposes,
especially drama, it is strictly taboo for the microphone to
put in an appearance. This applies equally whether the shots
are outdoors on location or indoors in the studio.

Obviously this gives rise to problems. While the micro-
phone can be mounted on a long boom to bring it as close
as possible, and for close-ups this can be quite near, for
medium and long shots it has to be at quite some distance.

Microphone Output

The output from a microphone falls in proportion to the
square of the distance. Thus to move out three times the
initial distance from an actor will result in the output
dropping to a ninth of its previous level. There is an increase
of the same order when moving in for a close-up. The sound
recordist must be on his toes all the time therefore if he is
not going to grossly overload the tape or lose the sound
altogether. Automatic level control circuits can help, but
they have vices which considerably reduce their desirability.

Taking into account the longest distance and therefore
the weakest signal likely to be obtained, it is necessary to
ensure that the microphone used is capable of giving an
adequate output and that the recorder input circuits have
sufficient gain. Although a low-sensitivity microphone could
be used with high-gain amplifier circuits this gives a poor
signal-to-noise ratio. Capacitor microphones are generally
used by the professionals and these give a high output.

Reverberation

It may seem that provided the microphone is of high
sensitivity and that there is enough gain in the recorder
circuits the microphone can be at virtually any distance.
This is not the case however because of the ratio of wanted
to unwanted sound. When televising indoors, reflected
sound reaches the microphone from the walls and the
ceiling — reverberation as it is called — as well as directly
from the sound source. A small amount of reverberation is
desirable as it adds life and body to the resulting sound —
without it the reproduction sounds lifeless and thin. If there
is too much reverberation however speech sounds muddled
and indistinct: there is a hollow effect as though the subject
is speaking at the end of a long passage.

Wherever a microphone is positioned in an enclosed area
the reverberation will be roughly the same (there will be
subtle differences in frequency and phase in various
positions but we can ignore these for the present purposes).
The reason for this uniformity is that there are so many
reflections and so many different paths of various lengths
that the overall average of sound level at any given time
after the original sound has ceased will be much the same
anywhere in the room.

With the direct sound however things are different. As
we have seen this decreases with the square of the distance.
So comparing a remote with a nearby microphone position,
we have the same amount of reverberation but a greatly
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reduced level of direct sound (see Fig. 1). Thus the ratio of
reverberation to direct sound decreases with microphone
distance. In addition there will be pickup of various
extraneous noises such as camera movements, script
rustling, etc, though these can be controlled to some extent.

This then is the real problem. In professional television
studios acoustic treatment is employed to deaden the sound
and thus reduce the reverberation. With amateur television
this may not be possible — also for professionals where
location interior work is involved. This is the reason why
film or telerecordings of interior scenes where the speech is
particularly difficult to follow are sometimes seen.

Excessive reverberation is not a problem when shooting
outdoors since there are few reflections. Too much ambient
noise presents a similar problem however. Distant traffic,
air movements and a host of other noise sources combine to
give a general “mush”. This is not usually noticed by ear,
especially in a “quiet” country location, but when empha-
sised by a combination of a too distant microphone and
high-gain amplification it can be quite obtrusive.

Pressure-Gradient Microphones

Much of this can be greatly reduced by the use of a
directional microphone, that is one which rejects sounds
coming from directions other than the wanted one. The
simplest form of directional unit is the pressure-gradient
type (see Fig. 2). With an ordinary microphone where the
sound pressure actuates only the front of the diaphragm,
the rear being completely sealed off, sound pressures
generated by sound waves arriving from all directions
produce some diaphragm movement and therefore an
electrical signal. With a pressure-gradient unit there is
some limited access to the rear of the diaphragm — through
vents in the side of the instrument — giving a form of
acoustic resistance. Sounds arriving from the sides exert
pressure on both the back and front surfaces of the
diaphragm. Partial cancellation is thus obtained — it is not
complete however because of the restricted access to the
rear. Sounds arriving from the front exert a much greater
pressure on the front surface of the diaphragm than on the
rear surface, thus giving maximum output. When plotted on
a circular graph the effect looks approximately heart-
shaped, which is why it is usually referred to as a cardioid
response — see Fig. 3(a).

If the acoustic resistance is reduced so that sounds
entering the side vents exert a greater force on the rear
surface of the diaphragm there will be greater side cancel-
lation and hence a narrower forward acceptance angle.
While this is an improvement it means that sounds coming
from behind affect the rear of the diaphragm more than the
front, increasing the output from behind. The result is that
the polar response has a small negative rear lobe. This type
of response is termed super or hypercardioid — Fig. 3(b).

Sound Power Concentration

The overall rejection ratio of sounds from all directions
compared to those arriving from the front is known as the
sound power concentration, sometimes referred to as the
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Fig. 1: (a) Proportion of direct to reflected sound (shaded
column) for a normal microphone position. (b} When the
microphone is at some distance the direct sound is reduced
but the reverberation stays the same. (c) Increasing the gain
to bring up the direct sound increases the reverberation as
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Fig. 2: Principle of the pressure-gradient microphone. Sound
pressure is applied to both the front and the back of the
diaphragm. (a) With sound approaching from the front, there
is little pressure from behind and the pressure gradient is
greatest. (b) Sound approaching from the side exerts similar
pressure to the front and the rear of the diaphragm: the

pressure gradient is Jow and the result is partial cancellation
and reduced output.
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Fig. 3: Microphone polar response patterns. (a) Typical
cardioid response at 1kHz. (b) Hypercardioid response. (c) The
lobe response of a gun microphone.
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Fig. 4: Principle of the gun microphone. (a) Sounds from in
front enter the front and the sides of the interference tube,
arriving in phase at the diaphragm so as to reinforce each
other. (b) With a sound arriving from the side, the path X from
the front of the tube is longer than the path Y of the same
sound entering the side of the tube. When the difference in
path lengths equals a half wavelength of the sound, there will
be cancellation. Numerous holes ensure that this relationship
exists for all frequencies within the range of the microphone.

gamma. In the case of a good cardioid this is three and the
hypercardioid four. The extra distance that this enables the
microphone to be used when compared to an omnidirectional
microphone which has the same direct/reverberation sound
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pickup ratio is the square-root of the sound power concen-
tration. Thus a cardioid can be used at about 1.75 times the
distance and a hypercardioid at about twice the distance.

This is a useful gain but further improvement would
clearly be welcome, especially for longer shots where the
microphone must be farther away from the sound source in
order to stay out of camera range. It might be mentioned
here though that a natural psychoacoustical effect works in
favour of the film maker and television producer. When we
see a close-up we expect sound with little or no reverbera-
tion: this is what a fairly close microphone placing provides.
For longer shots a higher proportion of reverberation will
give the “distant” effect which the ear expects. Sound level
differences are also compensated to some extent by the fact
that in close-ups the speech is generally at a lower voice
level while with longer shots the actors are required to speak
in heightened tones.

The Gun Microphone

Even so a microphone with a greater directivity than the
hypercardioid would be useful, hence the common use by
professionals of the gun microphone. This instrument
operates on the interference principle: it looks simple, but
there is rather more to it than meets the eye. The barrel (see
Fig. 4) consists of a long tube, usually about 2ft in length
though some are shorter, with a series of holes or vents
along one side. The diaphragm is mounted at the rear end
of the tube.

Sounds coming from the front enter the end of the tube
and travel down it to the diaphragm. They also enter via the
side vents. Since there is virtually no difference between the
lengths of the paths such sounds travel they arrive at the
diaphragm in phase. In the case of sound coming from the
side however the path lengths will differ. As shown in
Fig. 4(b) a side sound X entering the tube at the end will
travel twice the distance along the tube as the same sound Y
entering a vent half way along the tube. When the difference
in path lengths is half a wavelength cancellation occurs. By
having a large number of holes or vents along the side of the
tube, each producing cancellation at one particular
frequency, a wide band of frequencies over a large part of
the audio range is covered. It’s true that sounds at all
frequencies enter the various vents — we can’t channel each
frequency into its own vent — but this doesn’t materially
affect the operation as the leading and lagging components
of sound entering ahead of and behind the “proper” vent at
each frequency largely balance out.

The polar response obtained is a narrow forward lobe.
It’s frequency conscious however, the device being more
effective at the higher frequencies. A typical sound power
concentration figure is from about 9-5 at 1kHz up to 17-5
at 10kHz. It’s at the lower frequencies that the deficiencies
become apparent. The lowest frequency at which the inter-
ference effect can operate is determined by the length of the
tube: for a 24in. tube it’s between 100-200Hz. There are
vents behind the diaphragm as well as along the tube so that
at low frequencies there is cancellation on the pressure-
gradient principle. But at low frequencies the directivity is
no better than that of a hypercardioid microphone.

The overall average sound power concentration is about
10, giving an operational distance for equivalent direct/
reverberant sound of just over three times that of a non-
directional unit or just over half as long again as that of the
hypercardioid device. This is not spectacular but is still
useful. In practical terms a gun microphone at 7ft will have
the same acoustics as a non-directional type at 2ft or a

— continued on page 325
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CRT
Booster

A. Denham

THE circuit of the c.r.t. booster I constructed a couple of
years ago is shown in Fig. 1. It’s easy to build and operate,
and uses components which most TV engineers will have to
hand. Since the circuit is directly coupled to the mains
supply it is important to observe “live chassis” precautions.

There are innumerable suitable transformers on the
market. Note however that for use with colour tubes around
7-5V at 1A is required. Most field output transformers will
give up to 30V and will stand 1A for a few minutes at a
time. The values of R3 and R4 — for monochrome and
colour tubes respectively — are calculated to provide the
correct heater voltage on load.

The mains rectifier D1 produces around 300V across its
reservoir capacitor C1. This is applied to the c.r.t.’s grid via
the pygmy bulb LP1. The cathode and one side of the
heater are connected to the neutral side of the mains supply.
The other side of the heater supply is taken from the
secondary of the transformer via S2 and the diode dropper
D2, then via R3 or R4.

To work out the values of R3 and R4 proceed as follows.
Taking first the case of a colour tube, whose heaters
represent a resistance of about 72, load the transformer and
diode dropper D2 with a 6-8Q 10W dummy load resistor
(see Fig. 2) and measure the voltage V across the load. This
should be about 5V d.c. — unless you use a moving-iron

Link pins 3-7-12 Link pins 2-6 R3

and 7-8

Green
k

CRT

meter which will measure the true a.c. voltage. The value of
resistor required is then given by:

_V-5
Ré="52-Q.

Use the same method to find the value of R3, this time
loading the supply with a 22Q 5W resistor and using the
formula:

V-5

R3 =03

Q.

I have used several field output transformers successfully.
With the one out of the GEC dual-standard monochrome
chassis and diode D2 in circuit R3 worked out at 21Q and
R4 was not required. With the one out of the Bush TV125
series and the diode, R3 again worked out at 2192 and R4 at
1-8Q. The transformer used in the Philips G6 chassis has
not been tried but this has two separate high-resistance
windings and with the mains applied to one around 200V is
obtained across the other. The entire booster circuit can be
supplied from the secondary therefore, giving the added
advantage of mains isolation.

With colour tubes the operating procedure is as follows.
First select an individual gun by connecting the flying lead
to one of the small sockets at the cathode pins on the c.r.t.
base. Open S2 and S3, then close S1. If sparks are seen in
the c.r.t. neck and LP1 flashes, a grid-cathode leak is being
cleared. Next close S2 and watch the c.r.t. heater light up.
If the gun is not beyond reclaim the lamp will flash and
then come on brightly. Open S2 and allow the heater to
cool. Repeat this process until LP1 comes on gradually —
any tendency to flash straight on means that the process is
incomplete. If the bulb will not light, close both S2 and S3.
This increases the heater voltage by around 75%. Do not
leave S3 closed once the bulb has lit up. The tube will
usually respond quite well once the boosting process has
started. Repeat the process with the other two guns. .

Note that tubes may flash over for a while whilst in
normal use after this process has been carried out.

With monochrome tubes use the B8H base and apply the
same procedure as for colour tubes. Tapping the c.r.t. neck
may help to start reluctant tubes.

Since there is nothing critical about the layout
constructional details are left to the builder. Some may
prefer switches to the use of flying leads while transformers
vary in size as do bulb holders.

A similar unit has been in use for over a year in a
workshop where I worked and has had a 90% success rate,

rid
0 ’ certainly on 90° colour tubes, though 110° ones —
JCRT especially Valvo and Telefunken — don’t boost too well.
All the tubes I have processed have remained reasonable
¢ for at least six months, though this only postpones their
heater inevitable demise. Some lasted for as long as two years after
caose  Processing on an earlier booster. Tube boosting really does
Fig. 1. Circuit diagram and c.r.t. base connections. do wonders for a dull RICHUSES =
I o2 ) * Components list D2  BY126, 1N4004 etc.
< >t T See text
? C1 8uF 400V electrolytic Sk1 Bayonet socket
E v %2&, C2  0-001uF 1kV, to BS415 LP1  15W 240V pygmy bulb
{ R1  15Q5W F1 1-5A anti-surge
: R2 100kQ 1W S1-3 SPST toggle switches
Fig. 2: Finding the value of R4, which is R3, R4 See text RN/N1 Mains neon (RN 220k0)
added in series with D2 and the load to ‘D1 BY127,BY238, 1N4007 etc.  Plus 14-pin and 8-pin (B8H) bases etc.
make V approximately 5V.
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GUN MICROPHONES

— continued from page 323

hypercardioid type at 4ft. Those extra few feet can make a
big difference to the man controlling the boom.

An important factor in using a gun microphone is that it
must be accurately lined up on the sound source. Being
highly directional, there is less tolerance to being off axis
than with other types. For example, a cardioid unit can be
90° off axis before the output drops to 6dB below normal
pickup between the frequencies 1-2kHz. For a
hypercardioid, the angle becomes 75° while the 24in. gun
unit has a 6dB acceptance angle of only 45° or less.

A drop of only a few dB will lose some of the
advantages of the gun. Actors moving about the set can
easily step right outside the main acceptance angle, or at
least suffer a noticeable drop in volume. A remotely
controlled swivel head is therefore essential on the boom,
and the operator must be alert to follow the speaker’s
movements.

As the directivity falls off at the lower frequencies the
pick up of incidental and reverberant sound will be greater
at these frequencies. Some improvement can be made by L.f.
attenuation. The greater the attenuation, the better the
overall direct/reverberation ratio, but too much  will
obviously make the resulting reproduction thin. A small
amount gives slightly better rejection of ambient sound
without audibly affecting the tone quality.

Though seemingly simple in construction gun
microphones are expensive. They usually consist of either
an integrated unit — interference tube plus transducer — or a
tube supplied separately to fit a particular microphone. In
either case the transducer is usually of the professional
capacitor type. This is one reason for the costliness, but the
tube itself can be over £50.

As a result amateurs tend to view the gun microphone as
a desirable but rather too costly acquisition. One model that
may be of interest however is the AKG D900. This is a full-
length 25in. gun, but with a moving-coil transducer.
Although not cheap, it’s considerably less costly than a
capacitor unit. It also includes a three-position bass-cut
switch which as we have seen can be useful for this
application.

To get a smooth, resonance free response with maximum
directivity the dimensions of the holes, their spacing etc.
become critical. There is always room for experimentation
however and if successful a home-made unit will save a
goodly sum of money. A tube could be made up to fit on the
end of an existing hypercardioid or cardioid microphone.
Care would have to be taken not to cover the existing rear
vents by whatever mounting method may be devised —
otherwise the microphone would revert to non-directional
characteristics at low frequencies.

The problem is that holes cannot be moved or altered
once drilled. An experimental prototype could be made by
cutting a slot about #in. wide along a tube, to within an inch
of one end. This could be covered with a strip of softer
metal — such as zinc — and drilled with experimental holes.
Several strips with different hole configurations could be
made, and each one tried over the slot to see which gives the
best results. A strip of ordinary perforated zinc would in
fact make a good starting point. Finally either the best strip
could be permanently secured in place or another tube
could be drilled using the successful strip as a template.

Although probably not as good as a commercial unit,
such a tube should be an improvement over the straight
hypercardioid and thus worth the experiment. ]
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BAIRD 620/640 CHASSIS

— continued from page 313

resistor in series with the earthy end of the control will
prevent the trouble.

The other main cause of lack of width is low-emission
valves, mainly the PL504. In stubborn cases check the
values of the other resistors in the width circuit.

Failure on One System

Normal operation on one system but not the other is
often caused by dirty or corroded contacts on the system
change switch. Clean the contacts individually with a Boot’s
“cotton bud” dipped in methylated spirits, then treat with
Servisol. Failure of one of the switched capacitors is
another possibility.

Poor Line Sync

A tendency to line slip and poor sync is often due to
trouble around the PCL84 video output stage, or to loss of
capacitance in the main smoothing block. Otherwise, for
line hold troubles try a new ECC82, check the flywheel
sync diodes and, as previously mentioned, the pulse
feedback components R83 and C110.

Field Collapse

Perhaps the most common field timebase fault is collapse
of the raster to a single horizontal line across the screen. In
most cases this can be cleared by simply replacing the
PCLB805. More serious is when the field output transformer
has an open-circuit primary winding. Check by taking
voltage measurements at the valve base. If the winding is
open-circuit there will be the normal 190V or so at pin 7
(screen grid) but no or a low voltage (via VDR?2) at pin 6
(anode).

Lack of Height

Lack of height can be due to several things. First try a
new PCL80S5S. Then check the value of the focus
potentiometer R103 which can fall in value thus reducing
the boost voltage. Néxt check the value of R195 which can
go high. Finally check the charging capacitor C238 which
can become leaky.

Field Roll

Field roll with the control at one end of its track can be
due to C235 being defective, R183 changing value or the
hold control itself. Weak locking will occur when the
interlace diode X10 breaks down. Also check the value of
the sync separator’s screen grid feed resistors R78/R77 and
the video output pentode’s cathode decoupling electrolytic
C93 (500uF).

Field Linearity Faults

Field linearity problems are often caused by defects in
the miniature preset potentiometers. Replacement is the best
answer, though treating with Servisol may do the job.

Bottom compression of the raster is generally due to the
output pentode’s cathode decoupling capacitor C234
loosing capacitance. Alternatively a defective valve can
result in the bias resistor R178 changing value.

There are still a lot of these sets around. If they have
been looked after, a clean up and check over will give them
a new lease of life. [ ]
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Varicap Tuner Troubles

WE'VE had a spate of varicap tuner troubles recently. The
first call was to a Decca hybrid colour receiver which had a
weak, grainy picture and a very low saturation level. As the
aerial was in a notorious local “black spot” we spent some
time checking the connections and comparing the results
with those from the test aerial we always carry in the car
boot. Since virtually nothing could be obtained via the latter
no matter where it was held we -concluded that the
customer’s aerial was probably in order. On subsequently
changing the tuner really good results were obtained. From
the customer’s comments it seemed that the tuner had been
fading off gradually over a long period.

The second fault was on a 20in. Pye monochrome set.
This gave quite good results on BBC-1 and ITV, but on
tuning any push-button higher to get BBC-2 the
background noise increased to produce a “mush” with no
suggestion of the wanted channel. It appeared that one or
more of the tuner’s transistors — most likely the mixer — was
failing to operate at the higher local BBC-2 channel
frequency, which is near the top end of the band. Once
again tuner replacement restored normal results.

The third example was provided by an ITT colour set
which gave fairly good BBC-1 and ITV reception, though
marred occasionally by momentary gain/tuning variations.
On BBC-2 however this latter effect was so pronounced and
occurred so often that it was not worthwhile watching this
channel. The trouble was present whichever channel
selector was tried, so in view of the previous trouble with
the Pye set a replacement tuner was tried. This made no
difference however. Clearly the fault was in the push-button
assembly, which contains the selector isolating diodes etc.
Dismantling this assembly, a simple job, brought us to a
riveted paxolin panel. As this and the points on the
assembly to which it is secured can be easily split or
cracked we decided to take advantage of ITT’s
repair/exchange service for the whole assembly. The charge
(trade of course) was £3-60 plus packing and carriage at
37p and VAT at 49p, making a total of £4-46, which is very
reasonable. Perfect results were obtained on refitting the
returned assembly.

No Picture

The owner of a set fitted with the Pye 697 hybrid chassis
complained that for some time he had heard a sparking
noise when he switched the set off but as the picture was all
right he hadn’t worried about it. While watching the
previous evening however, the picture had suddenly gone
off, the sound remaining, and a slight wisp of smoke had come
from the back of the set. Our first action therefore was to
see whether there were any burnt resistors — the 100k
resistor R227 which feeds the c.r.t. first anode presets often
falls in value to a few kilohms, virtually connecting the
associated 0- 1uF decoupling capacitor C224 between pin 6
of the line output transformer and chassis — this eliminates
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the line output. Another resistor which regularly gives
trouble in this chassis is R203 (47kQ) which feeds line
flyback pulses to the flywheel line sync discriminator
circuit. This falls in value or gets completely burnt up, but
usually results in loss of line lock. All resistors seemed to be
in order however, though the smell from the chassis
certainly suggested carbon resistor failure. As there was no
measurable short anywhere and the 0-47uF boost capacitor
was o.k. the only thing we could do was to switch on and
see what happened.

Perfect sound came on, but as soon as the PL509 and
PYS500A line output stage valves warmed up there was a
distinct wisp of smoke from the vicinity of the line output
transformer. After disconnecting the chassis completely,
brown discolouration was found on the metal support close
to the lead from the tripler. Closer examination showed that
this lead was cracked, so that sparking had been taking
place between the damaged section and the metal support
bracket. Fortunately it was possible to cut off the damaged
part of the lead and re-route the shortened section. We then
noticed that the right-hand edge of the insulating panel on
the top of the line output transformer was also discoloured,
the carbonisation here providing a conductive path for the
high voltage between the large, anti-corona soldering points
10 and 11 — associated with the connections to the tripler —
on the panel. We scraped the carbonised edge away and
smoothed off with a nail file. Then, on reconnecting the
chassis and switching on, normal results were obtained.

Undoubtedly the arcing from the defective tripler lead to
the metal support bracket had produced the carbonisation
initially, after which tracking across the edge of the panel
had increased the deposit.

Intermittent Colour

Intermittent colour was the problem on an ITT set fitted
with the CVC8 chassis. The colour sync was perfect, so we
decided that the fault was probably in the chrominance
channel rather than the reference oscillator/burst section of
the decoder. On lowering the hinged chassis, our first move
was to check the voltage across capacitor C 162 (see Fig. 1).
This smooths the colour-killer turn-on bias which is applied
to the base of the delay line driver transistor. The voltage
was normal at just under 7V on colour, but fell to almost
zero when the colour dropped out.

The colour-killer arrangement used in this chassis is
somewhat unusual. The squarewave developed at the
collector of one of the bistable transistors, T37, is smoothed
by R205/C162 to provide the turn-on bias for colour
operation. On monochrome, the negative pulses fed via D38
to T36 switch it off, in turn saturating T37 to prevent the
development of the turn-on bias. On colour D37 rectifies
the ident signal appearing at the collector of T35, the
positive potential thus developed across C218 reverse
biasing D38 so that the negative-going pulses no longer
reach the base of T36 and the normal line by line bistable
switching starts.

In view of this it seemed likely that there was a fault in
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Fig. 1 {left): The colour-killer turn-on bias in the ITT CVL5 — CVC9 series of chassis is obtained from the collector of T37, one of
the transistors in the PAL switch bistable circuit. R205/C162 smooth the squarewave appearing at the collector of T37 during
colour operation. On monochrome T36 is biased off while T37 is biased on from the collector of T36: in consequence T37's
collector voltage remains at near chassis potential and C162 remains discharged. Circuit shown simplified.

Fig. 2 (right): Thorn 1500 chassis line output pentode control grid circuit.

either the bistable circuit or the ident amplifier stage. After
checking the diodes in the area we discovered that the fault
could sometimes be instigated or cleared by moving the
hinged chassis, and on further investigation we found that
the resistor (R295) in series with the base of the ident
amplifier transistor was dry-jointed. Resoldering produced
a complete cure, but we then discovered that the ident coil,
L75, had drifted well off tune. This is adjusted by
connecting a high-resistance meter across C218 and tuning
for maximum voltage, usually about 11V,

Thorn 1500 Chassis Faults

The raster on a set fitted with the Thorn 1500 monochrome
chassis was of insufficient width, with the sides curved
inwards like severe EW pincushion distortion. Usually of
course insufficient width, whether caused by a low-emission
line output valve or an increased value resistor in the width
stabilising circuit, does not affect the outline of the raster
sides. As the hum level was normal, the possibility of
heater-cathode leakage in one of the line timebase valves
was considered. Changing the valves made no difference
however, while advancing the width control, which was
already set at nearly maximum, gave very little increase in
width. Since the high-value resistors in width stabilising
circuits so often give trouble we decided to start checking
them. As soon as the positive-test prod of the meter was
connected to the junction of Z3/R129/C99 (see Fig.?2)
however, and before the negative lead was connected to
chassis, the sides of the raster straightened up and full width
was restored. Evidently hand-capacitance via the test prod
was shunting C99, and on replacing this component a
normal raster was obtained.

Sound but no raster on another of these sets was found
to be due to the fusible resistor R 124, which is in series with
the HT1 and HT3 lines to the line timebase and the sync
circuits, being open. There was no short across these rails,
so R124 was resoldered and the set switched on. A normal
picture developed, but as these fusible resistors rarely open
unless subjected to an overload condition the set was given
a test run. After some minutes we found that tapping the
PY801 boost diode resulted in occasional internal sparking,
so we replaced this valve and as no other fault condition was
apparent returned the set to its owner.

Next day another phone call was received to say that the
same fault had occurred. Once again we found that R124
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was open, though no fault condition could be traced. The
PL504 line output valve was replaced in case it was
shorting intermittently, and to be on the safe side the 180pF
8kV line output transformer tuning capacitor was changed
although it looked all right — high-voltage disc capacitors
sometimes break down when the ambient temperature gets
high. After more than an hour’s test run the screen again
went blank, due to R124 opening once more. This time we
replaced the 30FL2 valve, whose triode section is the line
blocking oscillator, and since then there has been no
recurrence of the trouble. Line oscillators sometimes fail to
oscillate, or will do so only when the set is switched off and
on again rapidly, but this is the first time we have come
across one which worked perfectly for an hour or more
before failing.

In another recent case with one of these chassis we had
to spend some time trying to find the cause of intermittent
loss of line hold. The culprit turned out to be the 0-01uF
capacitor C48 which decouples the slider of the line hold
control.

No Sound or Field Scan

The picture on a Pye hybrid colour set fitted with the 693
chassis had collapsed to a thin horizontal line, along with
loss of sound. The simultaneous appearance of these two
faults clearly pointed to an Lt. rail failure rather than to
separate sound and field faults. The only fuse in these sets is
in the mains input circuit, while the four positive and three
negative l.t. rails are all derived from a single bridge rectifier
unit (D51) which is fed from a centre-tapped secondary
winding on the mains transformer. While checking, we
noticed from the smell that the transformer was
overheating, due it turned out to a short in the bridge
rectifier. We decided to replace this with four separate
diodes, and on switching on normal results were obtained —
with the transformer seemingly unaffected by the short-term
overload.

Weak Sync

A dual-standard Philips monochrome receiver had weak
line and field sync, placing immediate suspicion on the sync
separator section of the PFL200 video/sync valve. A
replacement made no difference so the next step was to
check the anode and, in particular, the screen grid voltage.
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Since there was a degree of sync, it was likely that the fault
was due to low-amplitude sync pulses produced as a result
of incorrect screen grid voltage. Although it was possible to
get the test prod on to pin 4 (anode), where a near normal
reading was obtained, we couldn’t be certain whether the
zero voltage reading obtained when checking at pin 3
(screen grid) was due to a fault or the fact that the test prod
wasn’t quite making contact. Not having the manual with
us, the process of identifying the feed resistor could have
taken time: so the valve was removed in order to make the
test at the valveholder socket. The boost diode was also
removed since it’s the first valve in the heater chain — if this
is not done, or the heater leads of the removed valve linked
across with either a shorting link or a low-value wire-wound
resistor, the heater-cathode insulation of all the valves on
the live side of the one removed would be subject to
excessive voltage. There was found to be ample screen grid
voltage, which seemed to destroy the supposition that the
trouble was due to the sync separator receiving inadequate
or zero screen grid voltage during operation. Measuring the
screen grid voltage in this way made it possible to quickly
identify the feed resistor however — the one with the same
voltage at one end as at pin 3 of the valveholder of course.
On replacing the valve and switching on again almost zero
voltage was found at the feed end of this resistor, which on
checking was found to have risen in value from 680k
(Philips 210 chassis) to a few megohms. The valve’s screen
grid current had resulted in almost the entire h.t. voltage
being dropped across this resistor during normal operation.
With the valve removed however, the 50uA passed by the
meter had resulted in only a small voltage drop across the
resistor, the rest being developed across the meter’s internal
resistance.

No Picture

There was no picture on a set fitted with the ITT CVC8
chassis, due to the fuse in series with the h.t. supply to the
line output stage having blown. There was no short-circuit
across the rail and chassis, but there was across our next
testing point — between the cathode top cap of the PY500A
boost diode and chassis. As anticipated, disconnecting the
lead to the top cap left the short unaltered and our next step
was to connect the meter across the large 1kV working
0-47uF capacitor by the line output transformer. This of
course is the boost capacitor, and is returned to chassis via
a winding on the line output transformer and the horizontal
shift control. It turned out to be completely short-circuit.
Normal results were restored by replacing it, the fuse and
the PY500A — it’s always as well to replace the PY500A
when the boost capacitor has shorted to provide a low-
impedance path from its cathode to chassis, since this may
well have strained it — especially if the fuse is over rated.

Dark Picture

The owner of an Ekco Model CT122 (Pye 697 chassis)
complained that while watching the previous evening the
picture had gradually got darker and darker until it became
unwatchable. On switching off, three large coloured spots
had appeared on the screen and then gradually faded away.
When we switched on, a reasonable picture appeared, but
even with the brilliance control fully advanced it was much
too dark. The picture size and focus were about normal, so
the e.h.t. could be assumed to be within tolerance and the
fault due to an over-biased c.r.t. — as a result of excessive
cathode voltage or inadequate grid voltage — or to the
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cr.t’s first anode supply being low. Since this hybrid
chassis uses colour-difference c.r.t. drive, the most likely
cause of the trouble was simply that the PL802 luminance
output valve was not passing sufficient current. The valve
was found to be in order, while shorting its cathode to
chassis — as a quick check on the flyback blanking circuit in
series with its cathode — had no effect. Excessive c.r.t. bias
could be due to a defect affecting the three clamp triodes in
its control grid circuits, but the voltage across the clamp
voltage smoothing electrolytic was normal, as were the
voltages at the anodes of the clamps.

At this point a distinct smell of carbon resistor burning
was noticed, and was traced to the 100kQ resistor R227 on
the vertical line timebase/power supply panel. This resistor
is part of the RC filter between the boost rail and the c.r.t.
first anode presets, and the trouble was found to be due to a
leak in the associated 0-1uF capacitor (C224) — the leak
increased as the capacitor’s temperature increased.
Replacing both components and readjusting the. presets
resulted in a first class picture.

No Signals

The symptoms with a Thorn monochrome set fitted with the
1500 chassis were normal raster but neither picture nor
sound. Since the sound signal is taken from the collector of
the video driver stage, the fault clearly lay in either this
stage or before it — but after the tuner since there was no
screen noise or speaker hiss. The first check was to ensure
that the Lt. supply — which is obtained from the earthy end
of the heater chain — was present and correct, and next to
check the voltages in the video driver and the preceding
stages in the if. strip. There are four if. amplifier
transistors, and the trouble was found to be in the first two
stages since the emitter, base and collector voltages of both
transistors were all roughly the same at around 11V,
indicating that both were saturated. The control voltage
from the a.g.c. amplifier is applied to the base of the second
i.f. amplifier transistor, which in turn supplies the base bias
for the first i.f. amplifier transistor from its emitter. It was
likely therefore that the fault was in the a.g.c. section, and
the a.g.c. amplifier’s collector voltage was found to be about
11V instead of the correct figure of 0-4V. The cause of this
high voltage was that the a.g.c. amplifier transistor was
virtually open-circuit at its base-emitter junction. Changing
this transistor restored normal working voltages in all the
three stages concerned and of course normal picture and
sound.

Very Dark Picture

We were called to see a 405-line portable fitted with the
Thorn 980 chassis. The fault was normal sound but a very
dark picture, only the highlights being visible even with the
brightness control at maximum. With this type of fault the
first action should be to check tube base voltages, and on
doing so the cathode, grid and first anode were all found to
be at zero. The drive is a.c. coupled to the cathode, whose
d.c. voltage is set by the brightness control, the grid being
used for fiyback blanking. Zero voltages at the grid and
cathode were to be expected therefore, since with the
brightness control set to maximum its slider would be at the
chassis end of the control. The trouble was obviously due to
the lack of first anode voltage, and on checking the 3-9MQ
feed resistor R95 was found to be open-circuit. A replace-
ment resulted in a first class picture. Without bias and with
no first anode voltage only the negative-going swings of the
video signal had been able to produce slight beam current.
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solved

sheets nor answer queries over the telephone.

ITT CK505

We are having difficulty tracing the cause of intermittent
colour drop-out on this set. Any suggestions would be
welcome.

This symptom is typical of early production of these
chassis. It’s commonly caused by dry-joints on the print
side of the decoder printed panel. There is a transverse
screening strut running across the print adjacent to the
service switch S501/2. This strut earths two “lands” on the
printed pattern, and poor jointing occurs here. The rest of
the decoder is not above suspicion for dry-joints however.
(ITT CVC20 chassis.)

PYE CT152

The fault on this set consists of a horizontal curtain effect
fading down from the top of the screen. It’s not always
present on all channels.

The problem is due to the a.g.c. amplifier ringing, and
can usually be cured by replacing the 50uF electrolytic
capacitor C46A which decouples its base. It can also often
be cured by swapping over C46A and C45 (0-22uF) which
decouples the collector of the a.g.c. amplifier. (Pye 691 and
subsequent hybrid chassis.)

ULTRA 6649

This set seems to be working well except for the fact that
the picture lacks contrast. Can this be cured without going
to great expense?

First check the 6F28 video output valve. If changing this
makes no difference, note the effect of turning up the
contrast. If this turns the picture silky on highlights —
instead of making the whites whiter — suspect the tube of
losing emission. If the picture merely remains grey, check
the high value resistors in series with the sliders of the two
(405/625) contrast controls. These are R4 (5-6M$) and
R7 (3-9MQ) respectively. Further checks should include
R14 (39k9?) which feeds the screen grid of the 6F29/EF 183
first i.f. amplifier valve, the valve itself and the second if,
amplifier valve (30FL14/PCF808). (Thorn 1400 chassis.)

PERDIO PORTARAMA

I came across this old portable while clearing a shop of ex-
rental sets. After some work on the switching system,
sound and a good picture were obtained, but neither the
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line nor the field could be locked for more than a second or
two. After replacing the OC44 sync separator transistor
good line lock was obtained but the field locking is still
easily upset and the picture starts to roll slowly. When field
lock is achieved there is quite often field judder.

In addition to the field hold control VR402 there is
another control (VR103, 5k$2) which sets the field sync
level. The field sync pulses pass to the slider of this control
via D114 (Y25) which is the chief suspect. It would be an
idea to check the electrolytic C116 (160uF) which is the
a.g.C. reservoir capacitor.

MARCONIPHONE 4715

The trouble here was that the brightness faded away. The
voltage across R907 in the beam limiter circuit is too high —
2.5V instead of 1.3V. Varying the beam limiter control
R903 will bring the picture back but does not reduce the
voltage across R907. The set is operating normally
otherwise,

The line scan current is returned to chassis via R907
which thus monitors the conditions in the line output stage.
Your problem is symptomatic of excessive line output stage
loading. The following are suspect: shorting turns in the
blocking choke L504; leakage in the c.r.t. first anode
rectifier W505 or its associated reservoir C523; a leaky
e.h.t. tripler; shorting turns in either the line output or the
e.h.t. transformer. Disconnect each of these in turn while
monitoring the voltage across R907. The voltage will drop
to about 1V when the faulty component is disconnected.
Check that R907 itself hasn’t increased in value. Although
it's a wire wound component, this has been known to
happen. (Thorn 3500 chassis.)

PYE CT200

The first problem to develop was that on a monochrome
transmission red, green and blue dots would keep appearing
on the screen, then fading away. Now when the set is
switched on the picture appears covered with coloured
grainy dots — as if a poor transmission is being received.

The symptoms suggest faulty colour-killer action on the
decoder board. We suggest checking the setting of the a.c.c.
line. There should be 1V on colour and 4V on monochrome
at pin 9 of the TBA540Q i.c. If the voltage is low on
monochrome, adjust the set a.c.c. control R391 until 4V is
obtained. (Pye 713 chassis.)
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EKCO T525

There is no raster on this set, with the PL504 line output
valve getting red hot due to lack of drive from the ECC82
line oscillator. There is no sign of cooking anywhere
however.,

The ECC82 is a blocking oscillator with the other half a
d.c. amplifier to apply flywheel sync control. Try a new
valve then suspect capacitors. The coupling capacitor to the
line output stage (C111, 0-047uF) and the charging
capacitor (C110, 390pF) both go leaky from time to time.
The only other relevant components are the timing
capacitor C109 (820pF) and the blocking oscillator
transformer. (Pye 368 chassis.)

DECCA CTV19

The trouble with this set is a green cast on the right-hand
side of the screen — the colour is normal on the left-hand
side. I have checked several components around the G — Y
output valve but there don’t seem to be any obvious
defects.

Make sure that the purity is satisfactory — check on
the red field — then concentrate on the G — Y clamp
stage — the triode section of the G — Y PCL84. Check
the coupling capacitor C652 (620pF) and the 10MQ
anode resistor R675. Confirm that the clamp pulse is
reaching pin 1. The trouble can also be due to the
pentode’s anode load resistor R674 (12k<Q).

ULTRA 6714

There is a click and the sound disappears, leaving a good
picture, when the set has been on for about three-quarters of
an hour. Switching the set off and on again restores
everything to normal for a short time. If the volume control
is set at a very low position however the set continues for
hours without losing the sound.

The fault is not uncommon on this chassis — but the
answer is never twice the same! We suggest you check by
substitution the three electrolytics associated with the audio
amplifier transistor VT401. These are C401, C402 and
C407. If the fault persists, any one of the four transistors
VT401-VT404 in the audio section could be responsible,
though we’d check the driver VT402 first. Gentle use of
heat from a hair-dryer, plus an aerosol freezer, may help
narrow the field of search. (Thorn 3500 chassis.)

PHILIPS 19TG158A

Occasionally there is bending at the top 1}in. of the screen.
Another trouble is curved verticals which are there
continuously.

Check the ECCB82 flywheel line sync valve (V403) and
the video and sync separator circuits, starting with the
10MQ resistor connected to pin 7 of the ECL80 sync
separator. A strong possibility is R402 (27kQ2) which feeds
pin 1 of the ECC82 (V403).

PYE CT200

The trouble with this set is a loud hum after it’s been
operating for a short time.

The hum suggests detuning of one of the sound coils.
There are two in the input to the TBA750Q intercarrier
sound i.c., also the quadrature coil. A dry-joint could be
responsible, so try resoldering around the TBA750Q and its
associated circuits. (Pye 713 chassis.)
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ITT CK600

This set has stopped working — following a small amount of
smoke. Both the line output stage valves light up brightly,
but I can’t see any signs of burnt resistors anywhere,

The distress in the line output stage is due to lack of drive
from the PCF802 line oscillator. If its pentode section
cathode resistor R406 (5-6k<?) is burnt, replace this and the
valve. If the tuning capacitors C294/C295 and the
quadrature feedback capacitor C291 are of the polystyrene
(see-through) type they are suspect. Other possibles are the
oscillator feedback coupling capacitor C293 (330pF) and
the oscillator coil. Disconnect the line output valve’s screen
grid feed resistor R421 (2-2kQ) while investigating the line
oscillator — this will prevent damage to the line output stage.
When drive is restored there will be a negative voltage at pin
1 (control grid) of the line output valve. (ITT CVCS5
chassis.)

PHILIPS 19TG170A

There is an odd fault here. The picture and sound seem to
be all right at low volume settings but when the volume
control is turned up to about half way the sound is choked
off almost completely and the picture suddenly shrinks by
about an inch all round. On turning the volume control
down again the picture and sound return to normal.

The trouble seems to be due to leakage in C228 which
couples the anode of the triode section of the PCLS82
audio valve to the control grid of the pentode section. The
effect on the picture is due to the fact that the triode anode
is fed from the boost rail. You could use an 0-01uF replace-
ment, but make sure it’s rated at 350V or so. (Philips Style
70 series.)

HITACHI CNP192

When receiving a colour transmission there is a high-
pitched whistle from the speaker, even when the colour
control is at minimum. The whistle is not present on
monochrome,

We assume that the high-pitched whistle is the ident
signal (7-8kHz) since this is developed only during colour
reception. It would appear to be getting into the audio
section due to defective smoothing and/or decoupling in the
supply to the ident or the audio circuits. We’d be suspicious
of C527 (100uF) which decouples the 12V supply to the
two ident stages TR26/TR27 and, in the sound section,
C407 (470uF) which decouples the 10-7V supply to pin 5
of the intercarrier sound ic. and C411 (1uF) which
decouples the volume control circuit. Another possibility is
C561 (22uF) across which the colour turn-on bias is
developed.

FERGUSON 3658

After the set has come on the picture will usually either go
off again instantly or gradually drift off.” All that is necessary
to restore the picture is to depress any one of the three
piano-key channel selectors. Once the picture-has been
restored it remains on for the rest of the evening. It’s
sometimes necessary to press the keys more than once.

Once you have removed the tuner and its cover you will
observe a number of spring washers which contact with the
tuning spindle. These usually have a covering of grease
which will have to be removed. We always remove the
springs completely, using a large soldering iron, to ensure
that all traces of grease are removed. Clean off and refit the
springs. (Thorn 1400 chassis.)
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DYNATRON CTV10A

After about an hour there is crackling on sound
accompanied by quite severe ringing on sharp-edged images
— especially on bright scenes. Some herringbone patterning
is also evident. .

The symptoms indicate failure of one of the ceramic
decoupling capacitors in the i.f. strip. Try bridging each in
turn with a good one during the fault condition. (Pye 691
chassis.)

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.

A Ferguson receiver fitted with the Thorn 8000 colour
chassis was investigated for excessive horizontal scan. The
complaint was that detail at the sides of the picture was not
visible. This was verified on a test card, the line scan having
increased to the extent that at least half an inch of the
picture was off the screen. There is no width control, the
picture size tracking with the e.h.t. voltage as set by the
stabilised power supply.

It was thus concluded that the trouble must lie
somewhere in the h.t. supply circuit. An e.h.t. voltmeter was
not at hand, so it was decided to try adjusting the set e.h.t.
preset R725 in the power supply section. Note that this
preset is factory sealed and under normal circumstances it
should not be adjusted. One reason for this is that incorrect
adjustment could strain the line output transistor and lead
to its failure. It was found however that a very slight
adjustment restored the line scan to normal, dnd all
appeared to be well.

After several weeks of normal operation the receiver was
returned with the complaint of ‘“picture flutter”. We
discovered that the effect could be cleared by a very slight
readjustment to R725. In fact there was a definite threshold
point where the flutter would start or stop. This was not
apparent previously.

The obvious course was to investigate the power supply
circuit in more detail. The chassis uses a thyristor rectifier
whose trigger point varies depending on the effective load,
ie. the current taken by the receiver. For accurate
adjustment of the preset R725 the arrangement shown in
Fig. 1 should be used in connection with an Avo Model 8 to

. L Short lead +
Fig. 1: Method of adjusting 1o collector
-001

¢ of V1401 ]
R725 to obtain the correct EXARE
or greater AVO

e.h.t., using an Avo Model 8 2-5kV  model 8
on its 2-5kV range. | whg |
To chassis

measure the peak voltage at the collector of the line output
transistor (VT401). The scheme is to adjust R725 for an
absolute maximum of 1-4kV on the Avo, with a locked
raster.

It was found that for this reading the preset was pretty
well at the end of its travel, the picture then fluttering. What
was the most likely cause of this trouble? See next month’s
Television for the solution and for a further item in the Test
Case series.

SOLUTION TOTEST CASE 171
(Page 273 last month)

The clues to the whereabouts of the trouble were the
excessive amplitude of the pulses provided by the line
output transformer pulse winding, the excessive voltage at
the cathode of the PL509 line output valve, and the fact that
the symptoms were affected by altering the setting of the
beam limiter preset control. The abnormally high PL509
cathode voltage indicated that the valve was not being
biased correctly, and one or two tests in its control grid
circuit soon brought to light the cause of the trouble.

There is the usual v.d.r. width stabilising arrangement in
the valve’s control grid circuit, the negative voltage
produced by the v.d.r. being offset by the positive potential
obtained from the width controls. The positive potential
from these controls — the dealer and factory preset width
controls — is fed via two 270kQ resistors (R415h and
R416h) which are connected in series. These had broken
down with the result that there was excessive positive
potential applied to the valve’s control grid, i.e. inadequate
bias. The abnormally high PL509 current accounted for the
incorrect cathode voltage and pulse amplitudes. It also
meant that as soon as a good vision signal was tuned in the
beam limiter came into action, removing the screen
illumination.
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QUERY COUPON
Available until 18 April 1977. One
coupon, plus a 50p (inc. VAT) postal
order must accompany EACH
PROBLEM sent in accordance with the
notice on page 329.
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SM Q I I AD S CONDITIONS OF ACCEPTANCE
OF CLASSIFIED ADVERTISEMENTS
The prepaid rate for classified advertisements is 13 pence per 1 l':‘dveﬂi;?m"ts are accepted subiec:
. Ais to the conditions appearing on our curren
word (mlnlmum 12 words), box number 40p extra. Semi advertisement rate cardand on the express
display setting £7.00 per single column inch (2.5cm). All understanding  that the  Advertiser
cheques, postal orders, etc., to be made payable to Television, warlra"ls that lh: lad‘;e‘?islsmm does not
m e contravene any Act o arliament nor is it
and crossed “Lloyds Bank Ltd". Treasury notes should an infringement of the British Code of
always be sent registered post. Advertisements, together Advertising Practice.
with remittance, should be sent to the Classified Advertise- 2-’The uulyll';‘sdhers vese;ve ll'he right to
P B refuse or wi raw any advertisement.
njer)t Manqge'r, Television, Room 2337, IPC Magazines 3. Although every care is taken, the
Limited, King’'s Reach Tower, Stamford. St, London, Publishers shall not be liable for clerical

SE1 9LS. (Telephone 01-261 5846). or printers’ errors or their consequences.

RECEIVE "CEEFAX’° AND "ORACLE’’ WITH THE
""LOGISCAN’’ TELETEXT DECODER.

Availabie in kit form, this decoder is designed to professional standards, to give trouble-free

SETS & COMPONENTS service. In conjunction with a good 625-iine Colour TV, the LOGISCAN decoder produces a Colour
. v display including Upper and Lower Case Alphanumerics, Graphics, plus Newsflashes/Subtitles
‘keyed in"”" normal picture and many other features. Kit contains PCB’s with gold-plated edge
connectors, IC's, discretes etc; includes stabilised power unit and interface board (Suits “TELE-

COLOUR TV VISION” RGB board etc) for £175 + V.AT. (123%).
SPARES ... Mail Order From:-
FAST SERVICE TECHNALOGICS

e

DECCA Bradford 10, 30 and 80 series. ALL PARTS. t, Liver| R
ETOCKEQ% 3R49 blSW = Line6'l&)( %.50. 175{12%0 ® Ega::gEsSf::N’Q:JJIR;SpPoL:L;‘Ea Y
ropper 3 utt control £6.00. Cutout £1.38. .
Focus £3.l%. Fusibles 58p. Vol/sw. £1.20. Width, e
251(.)050p ea. 40(%610% (:81'12 “ZSSL 22— 46£p. Sl(g: lM& 2 — \
.00 ea. TBA920 £3.50. 25 ine TX £9.50. Mono 3
;‘:lropp:a £1.95. 2020 Line TX £6.90. Converg pots VA LVE Ll ST S.UR PLUS STO C K - \\
rom 40p.
THORN 3000/3500. Tripler £9:90. BSY droppe £1 25 AT Colou_mﬁéﬁﬁr‘?ypes)'ﬁom{lo \
1000mf 115 m p. -40. "y
E1222 75p, Focus £3.50. Cutout £1.38. Video res. , , %0"0 Tubes (All Types) From £4°5
TF pack £1.60. 3521)& 10mid 30p."R2010 £270. Five valves or over postage paid “otour Cabinets (New) From-£2-
1500 EHT tray £3.95. Dropper £1.25. . - -
Baird 700/710ysome ex—equi{fpans available. Under five valves postage 6p each adiogram Cabinets (New) From £5
These are just a few examples. Eg;l"/s" 15 l‘;ggo& gl’ 555-695/305 ggl’ RING
SEND STAMP FOR FULLER PRICE LIST. ECC82  10p PCC8S  20p  PL30s 250 JERERIES 01-845 2036
Prices include VAT. ECLSO & PCCE s PV 1% 52036
Orders under £2 add 25p for P & P. EF8s % pccios s YR I COLOUR TVs £60-£150. All makes, some as new.
BOTTOMLEY'S TV e :g; ECES0 lg; 21:12931 :;: The TV Exchange Centre, 60 Golborne Road, Ken-
EH90 13 PCF805 20 ington, London W10. 01-969 3722.
11 Leeds Road, EY86/87 {§= PCLE2 i oM e e
q I8 i
Hipperhoime, HALIFAX PC88 ”»?p PCL84 155 30l fg.';
Phone Hx (0422) 202979 AND MANY MORE AVAILABLE VALVES
S. W. ELECTRONICS Radio — T.V. — Industrial — Transmitting
t 14 Burnley Road, Rawtenstall, Rossendale, Lancs.
200 NEW RESISTORS, well assorted. -2 Watts. We dispatch valves to all parts of the world b
- ETH f o al w y
Sval:ibon Hé]Stab alofgdg G G£1.50R pgSLO f:;ee' PANEL EXCHANGE. BRC 300/500, 8000/8500, 9000, return of post, Air or Sea mail. 2,700 types in stock,
w13lsam ectrical, rayton Green Road, London etc. TRIPLERS.BRC:.LBPHIIQ;SS-I . TBA 5400 £3.10 1930 to 1976. Obsolete types a speciality. List 20p.
. TAA 700 £4.00. TBA 1.60. A Quotation S.A.E. Open to callers Monday to Saturday
£2.50, TBA 550 £3.08. AU 113 £2.20.
{BAZOIG(‘)‘};B £2.20? RTB 2008B £2.20. BU 126 £2.90. 9.30 a.m. to 5.00 p.m., closed Wednesday 1.00 p.m.
E x R E N TA L Tv BU 105 £3.00. BU 205 £2.00. We wish to purchase all types of new and boxed valves.
- 3 FPANELS
19" UHF 625 £4.50 46 WOODLANDS AVENDE, LONDON N3 INA N COX RADIO (SUSSEX) LTD... Dept. PT
23 V] HF 625 £ 600 \ The Parade, East Wittering, Sussex, PO20 8BN.
Colour from £40.00 VALVES Brand new, boxed and guaranteed for 12 *) Tel: West Wittering 2023 (STD Code 024366).

1" | months. Whatever your needs try us first for enter-
E DWARDS & so N s tainment, industrial, commercial, CV spec., obsolete ¢ BOOKS & PUBLICATIONS
103 Goldhawk Road, London W12 types. Torin Electronics, 24 Dartford Rd., Dartford; 4 A

Tel: 01-743 6996 Kent. Tel. Dartford (STD 0322) 73133-&25864.

ELECTRONICALLY TESTED TV VALVES START YOUR OWN BUSINESS
DYB6/7 15p PC88 15p PCL86 18p REW'ND'NG ELEcTR'c M T
VA LV E BA R GAI N s ECC82 15p PC97 15p  PCL80S/85  20p . h ) N 0TORS
EF183 15p PCF802 1Sp PL504 20p This unique instruction manual shows step by step
EF184 15p PCL82 12p PL36 15p hqg to rewind motors, workuég pax}‘lt. or full um%,
= . PCB6 15 PCL84 1S u26 20p without previous experience. Everything you nee
ANY 1 IZp, 5—fillp, 10-£1-80, 50-£4.50 ¢ CULUURPTYPES to know easily explained, including where to obtain
4 materials, how to get all the work you need, etc.
GYsol  3sp PDS00  s0p  PLSO08 30 A goldmine of information and knowledge.
PL509 40p PL802 45p  PYS00/A 35 1us 2
Many others available, please send list of types required Only £3.90 plus 26p P& P.
with s.a.e. for quotation. All valves subject to availability. M H H TV
P. & P. 9p first valve, thereafter 6p each, max. 75p. Orders agn‘:m Pl:b!:.cazlonﬁ,gp:pt 5’
over £10 post free. rinksway Trading Estate, Brinksway,
N Stockport SK3 OBZ.
Mail order only.

L. & D. COMPONENTS LTD. Overseas Distributors wanted.

71 WESTBURY AVE.,LONDON N22 6SA

VE LCO E LECTRO N ICS TURN YOUR SURPLUS capacitors, transistors, WANTED

9 Mandeville Terrace, Hawkshaw, Via Bury, Lancs. etc., into cash. Contact Coles-Harding & Co., 103 - - .
South Brink, Wisbech, Cambs. Tel: 0945 4188. NEW VALVES and CRT’s required, PCL8OS,
PL504, PL509, PYS500A etc. Cash waiting. Bearman,

6/8 Potters Road, New Barnet, Herts. Tel. 01-449
BRC 2000, 3000, 3500, 8000, 8500 MAINS DROPPERS 1934/5.

Philips G8, Pye 691, 697, 713 IR T Ly WANTED — NEW VALVES, TRANSISTORS,
. R 14-26-97-160Q 50p. , popular types. Kensington Supplies

Panel Repair/Exchange Singles or Bulk }‘;ﬁgj%j%%%_zs_mg ggg (A) 367 Kensington Street, Bradford 8, Yorkshire
S ELECTRON;(V:VSS oLP Post free. C.W.0O. WANTED SERVICE MANUAL for Bang Olufsen
160 Brabazon Road, Hounslow TW _ Durham Supplies 32008). Also Philips Generator GM2877. Cash.

Tel. 01-897 0976 B8] IKensingtoniS e B e James Gartlan, Rathbraughan, Co. Sligo, Ireland.
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TELECARE

Britain’s largest distributors of used Mono and Colour T.V.'s announce their
annual sale for limited period only of Mono and Colour T.V.'s, VCR's, Transistor
Radios, Hi-Fi Stands, Record Changers and Transcription Motors, and many other
parts and sundries at knock-out prices.

Delivery can be arranged to any part of the U.K., Eire, Europe, and the
Middle East.

Visit our spacious premises and see the largest stocks of Colour and Mono T.V.'s
in the U.K.

Supplemented by fresh supply of 1,000 Mono and 200 Colour per week.

Telecare
Unit B.1, Eley Road, Eley Estate
Edmonton, London, N.18
Telephone: 807 5908/9 & 5900

LADDERS

ALUMINIUM Roof Crawlers. Sizes 12ft — 24ft. Also
make aluminium ext. up to 624ft. Leaflets. The

EX-RENTAL Televisions. Mono. Colour. Telem
Supplies, Long Eaton, Notts. 06076-67202.

RADIO & TV SERVICING complete set of 22
volumes in case, including 1975-76, many unused
since new. Offers. Pound Hill, (029 382) 3510.

“TELEVISION” Colour receiver project, P.C.B.
Boards completed, aligned LF. Including partially
completed cabinet. ‘OFFERS’ 69 The Meadows,
Sedgefield, Stockton-on-Tees. Cleveland. TS21 2DW.

Dulborough, 6 Somerville Drive, Crawley, Sussex, | ScoEctcid 20668. Ladder Centre (TEL) Halesfield (1) Telford,
Tel: 586644. Callers Welcome.
EDUCATIONAL ‘
SERVICE SHEETS
TECHNICAL TRAINING COLOUR TV SERVICING

Get the training you need to move up into s higher
paid job. Take the first sﬁ now — write or phone ICS
for details of ICS specialist home study courses on
Radio, TV, Audio Eng. and Servicing, Electronics,
Computers; also self-build kits.

Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. 803D, Intertext House, London, SW8 4UJ.
Tel: 01-622 9911 (All Hours)

Learn the techniques of servicing Colour TV sets
through new home study course approved by leadin,
manufacturer, Covers principles, practice an
alignment with numerous ilustrations and diagrams.
er courses for radio and audio servicing.
Full details from:
ICS SCHOOL OF ELECTRONICS

Dept. 802D, Intertext House, London, SW8 4U).
Tel: 01-622 9911 (All Hours)

TELEVISION

TRAINING

12 MONTHS’ full-time course in Radio &
TV for beginners. (GCE — or equivalent —
in Maths. and English.)

26 WEEKS’ full-time course in Mono &
Colour TV. (Basic electronics knowledge
essential.)

13 WEEKS?’ full-time course in Colour TV.
(Mono TV knowledge essential.)

These courses incorporate a high percentage
of practical training.

NEXT SESSION starts on April 18th.

PROSPECTUS FROM:

London Efectronics College, Dept. TT4,
20 Penywern Road, London SW5 9SU.
Tel. 01-373 8721.

CITY & GUILDS EXAMS
Study for success with ICS. An ICS home study
course will ensure that you pass your C. & G. exams.
Special courses for: Telecoms, Technicians, Electrical
Installations, Radio, TV and Electronics Technicians,
Radio Amateurs.

Full details from:
ICS SCHOOL OF ELECTRONICS
Dept. 801D, Intertext House, London, SW8 4UJ.
Tel: 01-622 9911 (All Hours)

AERIALS :

WRIGHT’'S AERIALS
Antiference high gain arrays: XG8 £12.40,
XG14 £19.90, XG21 £28.80.

Jaybeam high gain arrays: MBM48 £13.30,
MBM88 £23.30. Also DXTV aerials.
Labgear UHF masthead amplifiers with mains
power supply, £16.25, Wideband or grouped
(A,B,C/D). S.A.E. for lists.
Prices include mainland carriage and VAT.
Semi air spaced low loss coax cable 14p./metre
(carriage 50p if ordered separately).

3 CHELTENHAM RISE,

SCAWSBY, DONCASTER, S.YORKS.

SERVICE SHEETS, Radio, T/V, etc., 50p and
S.A.E. Catalogue 20p and S.A.E., Hamilton Radio,
47 Bohemia Road, St. Leonards, Sussex.

LARGE SUPPLIER OF

SERVICE SHEETS
All at 75p sach (EXCEPT COLOUR & Car Radios)

TUNER SHEETS(T.V., RADIO, TAPE
RECORDERS, RECORD PLAYERS,
TRANSISTORS, STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

Please state if Circuit will do if Service Sheet not In stock.
"PLEASE ENCLOSE LARGE S.A.E.
WITH ALL ENQUIRIES & ORDERS"’
Otherwise cannot be attended to
{Uncrossed P.0.’s please, original
returned if service sheets not available.)

PLEASE NOTE
We operate a by return of post” service. Any
claims for non-defivery should be made within 7-days
of posting your order.

C. CARANNA
71 BEAUFORT PARK
LONDON, NW11 6BX
We have the largest supplies of Service Sheets
(strictly by return of post). Please state make
and model number aiternative.
Free T.V. fault tracing chart or T.V. list on
request with order.
Mail order or phone 01-458 4882
Large Stocks of Colour Manuals.
No Overseas Mail Please

SERVICE SHEETS, Radio, TV. etc., 10,000 models.
Catalogue 24p. plus S.A.E. with orders-enquiries.,
Telray, 154 Brook Street, Preston, PR1 7HP.
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SERVICE SHEETS. SERVICE MANUALS
PRACTICAL AND TECHNICAL BOOKS

COVERING COLOUR & MONO TELEVISIONS, RADIOS, RECORD PLAYERS, TAPE RECORDERS, ETC.
SERVICE SHEETS 75p PLUS SAE. SERVICE SHEET CATALOGUE 50p

BOOKS COLOUR TV MANUALS

PRICES INCLUDE POSTAGE UK. ONLY COVERING FOLLOWING MAKES

CATHODE-RAY OSCILLOSCOPE AND ITS USES by G. N. Patchett
SERVICING WITH THE OSCILLOSCOPE 2nd EDN. by G. J. King........cccuecueivnnnnene £5.25 ALBA, BRC, BUSH, DECCA, GEC,

TV FAULT FINDING BOOK by Data Publications Ltd. £1.15 DEFIANT, MARCONI, EKCO, PYE,
COLOUR TELEVISION THEORY by G. H. Hutson £6.50 FERGUSON, DYNATRON,
COLOUR TELEVISION PICTURE FAULTS by K. J. Bohlman.......... £2.70

COLOUR TELEVISION SERVICING by G. J. King £6.95 NATIONAL, HITACHI, INVICTA,
FIRST BOOK OF DIODE EQUIVALENTS by B. B. Babani ........ccccoovscvimmerrininsssnnersnns £1.10 IIT/KB, RGD, GRUNDIG, SOBELL,
SECOND BOOK OF TRANSISTOR EQUIVALENTS by B. B. Bab £1.15

HANDBOOK OF L.C. EQUIVALENTS by B. B. Babani.......... £0.90 STELLA, SONY, MURPHY,
COLOUR T.V. WITH REFERENCE TO THE PAL SYSTEM by G.N. Patcheft........... £5.40 PHILIPS, HMV, ULTRA.

TELEVISION (COLOUR & MONOCHROME) PART 3 by G. N. Patchett .................... £4.10 PLEASE SEND S.A.E.FOR QUOTATION
MAZDA BOOK OF PAL RECEIVER SERVICING by D.J. Seal £5.45 o g
RADIO SERVICING — FM RECEIVERS & AUDIO EQUIPMENT by G. N. Patchett ..£2.70 COMPREHENSIVE TV REPAIR MANUALS
TELEVISION SERVICING HANDBOOKX by G.J. King £5.85 These wnioue B :Y Mff:;? ":17"}?':““”“ sirs and cover
RADIO VALVE & SEMICONDUCTOR DATA 10th EDN. by A. M. Ball..........coooennn £2.35 ese unique Books sa CE BTG 1
TOWERS’ INTERNATIONAL TRANSISTOR SELECTOR .......ovvmsvvnensesmssssensssssssenns £5.00 G [T (SRl €3 DIbm E, 16l () Fs? Gl

plus 45p POST, or complete 7 volumes for only £26.00.
POST FREE SEND FOR FREE LEAFLET.

WE STOCK NEW AND SECONDHAND EDITIONS OF “RADIO AND TELEVISION SERVICING” BOOKS.
FROM VOLUME ONE UP TO 1975-76 EDITION. PRICES ON REQUEST.

(SEND LARGE $.A.E. FOR FREE BOOK LISTS)

BACK ISSUES OF FOLLOWING MAGAZINES AVAILABLE, COVER PRICE PLUS 17p POSTAGE, PER COPY:
P. WIRELESS, P, ELECTRONICS, E. ELECTRONICS, TELEVISION, R. CONSTRUCTOR, ELECTRONICS TODAY, ELEKTOR.

BELL'S TELEVISION SERVICES
190, KINGS ROAD, HARROGATE, N. YORKSHIRE. TEL. HARROGATE (STD 0423) 55885

OPEN TOCALLERS DAILY 9.00a.m. TO 5.00 p.m. PLEASE INCLUDE AN S.A.E. WITH ENQUIRIES

MISCELLANEOUS

SERVICE SHEETS - COLOUR TV SERVICE MANUALS

Service Sheets for Mono TV, Radios, Record Players and Tape Recorders 78p.
Please send large Stamped Addressed Envelope.

Woe can supply manuals for most makes of Colour Television Receivers by return Post.
B.R.C. PYE EKCO PHILIPS ITT/KB SONY G.E.C. HITACHI BAIRD ULTRA INVICTA
FERGUSON H.M.V. MARCONI AND MANY MORE. LET US QUOTE YOU.
Please send a Stamped Addressed Envelope for a prompt reply.

COMPREHENSIVE TV REPAIR MANUALS BY J. McCOURT
Mono Volumes 1, 2, 3 and 4. Colour Volumes 2, 3 and 4
A must for the repair man, loaded with faults and cures, all at £3.80 each plus 35p post.

REGUNNING EQUIPMENT
DETAILS FROM

BARRETTS

1 Mayo'Road, Croydon CRO 2QP
Tel: 01-684 9917

RECHARGEABLE NICAD BATTERIES ‘AA’

The McCourt circuit diagram manuals Mono and Colour. Send S.A.E. for full details.
Export enquiries welcome. International Reply Coupon please.

G.T.TECHNICAL INFORMATION SERVICE

10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON W1R 1PA
MAIL ORDER ONLY

Build yourself "The Colour TV Signal Injector”, manual £1.45. Manual with printed circuit £2.30 post paid.

(HP7) — £1.26. ‘Sub’ ‘C’ — £1.29. ‘C’ (HP11) —
£2.38. ‘D’ (HP2) £2.92. PP3 — £4.98. Matching
Chargers, respectively, £4.48., £4.48., £5.24., £5.24.,
£3.98. All prices include VAT. Add 10% Post &
Package. SAE for full list, plus, if wanted, 50p for
‘Nickel Cadmium Power’ Booklet. Sandwell Plant
Ltd,, 1 Denholm Road, Sutton Coldfield, West

Midlands, B73 6PP. Tel: 021-354 9764,

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS

insertions. | enclose Cheque/P.0. for £

Please insert the advertisement below in the next available issue of Television for

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd and made payable to Television)

enssans

No. 63626.

Office: King's Reach Tower, Stamford Street, London SE1 SLS.

Send to: Classified Advertissment Manager,
TELEVISION,
, Classified Advertisement Dept., Rm. 2337,
King's Reach Tower, Stamford $
E1 . Telephone 01-261 8846.

Rate 2 0
13p per word, minimum 12 words. Box No. 40p extra.
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PHILIP H. BEARMAN
(VALVE SPECIALISTS) #iicovree
-NEW valves by Mullard, Mazda, Telefunken, Tungsram, etc.

TELEVISION TUBE
SHOP

“QUALITY” BRANDED VALVES ONLY CARRY THE 90 DAY GUARANTEE, SEE OUR LISTS. NEW TUBES AT CUT PRICES
IMMEDIATE POSTAL DESPATCH  LISTS SAE.  DISCOUNT PRICES INCLUDING 6% ALLOWANCE IN LIEU OF GUARANTEE
PRICES FROM MARCH 1977 INCL. 124% VAT {(Cmst 3 imeof A28-14W Equivalent...............
DYS6/1 4sp PCC84  40p PD500 £2.50  6F23  60p A47-26W/CMEI1913 ...
DY802 46p PCC89  $3p PFL200 80p 6F28  92p ENOQUIRIES AWS59-91/CME2303
ECC81 45p PCC189 70p PL36  90p 20P4 5p WELCOMED A N B i i
ECC82 4sp PCF80  s3p PL84  68p 30Ct  3sp CMEI1201/A31-18W .
ECLS0 70p PCF86  6Sp PL504  £1.10 30C17  8op ON puasesneenesee
EN‘;SJ z;p PgFgoo £1.2s  PL508  £1.30 30FLI  93p OUR CME1202/A31-181W ... ..
F PCF801 6: PL509  £2. —
BFis4 62y PCF802 s:: PLI0Z 100 382‘52 ::: VAST CMEI1220/A31-120W
EHORN ¢ ECHSOs gl ;zws S0p 0L17  73p RANGE CME1420/A34-100W
1. 2 3
Bvaan :i:, PCHIW f13s  PYO) v o A CME1520/A38-160W ....
.30 85 £1.2 PL13 £1. :
PC86  83p PCLED 63y PY500A ::.2: ggpt:: ::.;g B:}(&liﬁc CME1601/A40-11W ......
PC88  83p PCL84  60p U2 6p 30PLIS £1.10 with 10W CME1602/A40-12W ...
TR Cimestr P BeRe resistor. CME1713/A44-120
SEND SAE FOR ECLE0S IKT2P ) it
COLOUR & MONO HUNDREDS OF OTHER TYPES AVAILABLE, VAST STOCKS. CME l 906/A47_ l 3w
See separate C ent, CRT and T i i VAi h oo °*
TRIPLERLIST. S §RE Vi cooue o, Pt vy curn e s toiponcte, - TELEPHONE CME1908/A47-14W ................
COMPONENT Overseas Post @ Cost. U.K. Post 12p per vaive under £15.00 (max. 75p) but WELCOMED. CME2013/A50-120
LIST. — 12p larger valves (ADDITIONAL VALVES 7p) CME2306 / A59-1 3“; """"""""
{Adjacent to Post Office) 6 & 8 POTTERS R Dé' NEW BARNET NOTE] CME2313/A59-23W ..o
STOP PRESS. P$92/96,PCL200, HERTS. Tel:449/1934-5 (ﬂﬁrﬂ&%%m_sq Any cxcens paid | || T 1 ai i So MY eesseraeeees
FLOSFLSI avaiatie! (CLOSED 12.30-2 p.rm. DAILY. OPEN SAT. AM. ONLY) ) will - berefunded. CME2413/A61-120W
SPECIAL OFFER

FOR K.B. FEATHERLITE VCI11°
TSD282/217...ccovcnvueiursnrene. £7.50

SOUTHERN VALVE COMPANY

Upper Floor, 8 Potters Road, New Barnet, Herts. Telephone: 01-440/8841.

ALLNEW & 8OXED, “QUALITY” BRANDED NOTE: Mail order only.
VALVES GUARANTEED 3 MONTHS. PLEASE VERIFY

BVA ETC. (TUNGSRAM ETC.). CURRENT PRICES. ericus 'f'd:"" '."'k:,' "'"'b',"
6% ALLOWED IN LIEU OF GUARANTEE.  Correct at time only of going to press. VA Tgimoices/issuoclonlequest

AZ31 80p ELS09  £2.50 PCL82 40p UBF89 40p 30FL2 97p
DY8§/7  36p EM84 0p PCL83 50p UCCss  46p 30L1 35p
DY802 a2p EY51 asp PCL84 asp UCH2  T2p 0L15 50p
EB9I 18p EYB6/7 38 PCL8S 62p UCHS1  44p 30L17 T2p
CC81 35p EYS00A £i4 PCL80S  62p UCL82  4%p 30P12 50p
CC82 3% EZ80 35p PCL86 op UCLS3 s8p 30P19 e
CC83 35p 781 2 PCL200  £14 UF41 70p 30PL1. £l
CC85  40p GYS01  £11 PD500  £2.50 UF89 44 0PLI3  15p
CC88 50p PFL200  73p 75p 30PL14
CH42  80p 63p PL36 70p UL84 435p 0PLIS 8%
CHS1 PC88 63p PL81 50p UYss 39 30P4MR
Ches o bow 4% pLat 3 0o o o
4 P
CL80 14 PCCB4 35p PL83 0p 191 sop  We offer return of post
& fm @ o B fm g | ==
L83 68 p P
CL86 3 PCC8Y 50p PL504 } 90p 6F23 60p CWOONLY,NoC.OD.
F80 33p PCCI89  33p PL308  £1.10 F28 0p Post free over £15,
F85 38p PCF80 PL509  £2.00 6V6 & 6L6  99p S E15 5 (k.
F86 2p PCF82 45p PL31S  £2.80 10F1 otp -otefld-Top(m
9 i5p PCF86 58p L8 £2.00 20L1 70p Items in stock at time of
F183 38p PCF200 99p 50p 20p4 70p going to press but subject
Fl84 38p PCF801  50p PYBI/3  a0p 30C1 400 o possible market Auctua-
B3t £iob PCEB0S  £14 Yo 415 docl7 7 tonsiunavoidable
EL41 0 pcrao s PY80] aip 30C18 £1.40 ENQUIRIES
EL84 3 F 1. WEL
ELS0/1  47p PCH200  85p PYsooa} £110 30FL1 97 FROM TRADE
One valve post 12p. each extra valve 6p. MAX 75p. LISTS & ENQUIRIES, S.A.E. PLEASE! & RETAIL

Large valves 11p. each. ALL PRICES INCLUDE VAT @ 123%. (samne prices)

PHILIP H. BEARMAN

6 & 8 POTTERS ROAD, NEW BARNET, HERTS. Tel: 01-449 1934/5
NEW COLOUR TUBES [New tubes, fully tested] NEW MONO TUBES

Carriage £2.50 Carriage £1.25
EXPORT Ad4/2T1X £55.00 SPECIAL NOTE Carriage £1.c)
ENQUIRIES AT K NEW MON MW31/74...rene
WELCOMED A e J o £52.50 B A 147 gt 10" -£5.00
PRICES AS1/110X } .......... 6500  CMEI220/A31120....£1800% 1270 - "
CORRECT 510DNB22 CME1420/A34.120 ...... £19.50 pe -
AT TIME OF AS56/120X .... CMEI1520/A38.160 ...... £21.00* 7 T e
GOING TO A63/11X .. £75.00 CMEI713/A44.120....... £21.00
PRESS A63/200X CME1913/A47.26WR..£21.00

Limited stocks

SHORT SEA A66/120X 'AS0/120WR.

A67/120X 2 year guarantee A61/120WR.
EXIRAEY £l A67/150X..........£89.50 MAZDA, TOSHIBA, USA, ETC. !
) One year guargntee. OTHERS AVAILABLE SHORTLY.
(Add éaﬁl}or 4 years * £1 less | lyear Mostly two year guarantee.
NOTE: where available) .T £2 less } gtee L

All prices subject to alteration due to market fluctuations and inflation. SAE with enquiries please:
110° prices usually as above. £5 allowed on old col 3 VAT included in all quoted prices at 124%.
Occasionally seconds available cheaper, enquiries welcomed. Prices include VAT.

JAPANESE etc. TUBES
9AGP4 Equivalent.... . £17.50
190AB4.................
190CB4........
230ADB4.....
230DB4/CT468..

CTS507.......uveenn.
240AB4A ....
310DMB4/DGB4.................... £14.50
310DWB4/DJB4 .................... £14.50
R (0) 210 . S £14.50
310EYBAM................. £16.50
310FXB4 Equivalent £15.95
310GNB4A .............. £19.50
340AB4 ... eerecannes £19.50
340AYBA ..o, £22.00
KY.1410) 7 SO £19.95
340RB4....... £19.95
340AHBY .......ccovviimererrerareenns £18.50
COLOUR TUBES
A4T7-342X .oveeeeeeeereceereenns £75.00
A49-191X/120X ..... . ...£52.00
. A51-220X/510DJB22............. £59.00
AS56-120X ..covvieercrrrrenireiornnes £62.00
A56-140X/410X ....ocoveuverennenn £55.00
A66-120X ....oovrvrriiernrinsiranane £75.00
A63-11X/120X . £69.50
A67-120X ............ ..£77.00
A66-140X/410X ...oovveeereevnnens £55.00
ALL TUBES GUARANTEED 12
MONTHS
CARRIAGE:
Mono £1.50. Colour £2.50
N. Ireland £2.75
ADD VAT TO ALL PRICES
TELEVISION TUBE SHOP
52 BATTERSEA BRIDGE RD.,

LONDON, SW11. Tel. 228 6859.

WE GIVE GREEN SHIELD STAMPS
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BRIARWOOD TELEVISION LTD NOW AVAILABLE | 7we Preete
-
- RENTAL MONO AND | —-vawes —
LEGRAMS MILLS, SUMMERVILLE ROAD, BRADFORD, COLOUR TV's (over_g40 )
WEST YORKSHIRE BD7 1NS. TEL (0274) 22046. FOR SALE ECCB2 0.42 %
EF80  0.40 7]
. . ) ) ) ) ) EF183  0.50
Type Price (£} Type Price(£) Type Price (£} Type Price (£} ‘Type Price(£) Type Price (£) Type Price (£} Type Price(£] EF184__ 0.50
AC107 0.20 AF106 0.42 | BC138 0.17 BC213L 0.13 | BDY6O 0.80 BF222 0.12 0C24 1.30 SN76(I)(1:SN ‘f;ggg - g's"
ACi113 0.7 AF114 0.22 | BC139 0.23 BC214L 0.13 | BF115 0.23 BF221 0.21 0C25 0.45 cces oo
AC115  0.17 AF115 0.22 | BC140 0.26 BC249 0.31 | BF121 .0.30 BF256 0.37 0C26  0.40 SN76013ND peceollo'es
AC117 0.24 | AF116 0.22 | BC141 0.24 BC281 0.17 | BF154 0.14 BF258 0.42 0C28  0.60 1.20 | pcciss 0.60
AC125 0.20 AF117 0.22 | BC142 0.24 BC262 0.20 | BF158 0.20 BF259 0.47 0C35 045 | 5y76023N1.50 | PCFSO - 0.50
AC126 0.20 AF118 0.43 | BC143 0.23 B8C263B 0.20 | BF159 0.20 BF260 0.24 0C36  0.88 | o\oc0o in persclRo'ss
AC127 0.22 AF121 043 | BC147 0.10 B8C267 0.19 | BF160 0.19 BF262 0.32 0c38  0.43 2 || G oes
AC128 0.20 AF124 0.23 | BC148 0.10 B8C301 0.30 | BF163 0.30 BF263 0.25 0C42 045 | o0 oqn " persoolo0
AC131 0.3 AF125 0.25 | BC149 0.10 BC302 0.30 | BF164 0.20 BF271 0.18 0C44  0.18 TE0 4
AC141 022 | AF126 025 | BCI53 0.5 | BC307A 0.12 | BF1S7 0.21 | BF273 0.7 | OC45 018 | p.... 50 }BCLAZ 0604
AC141K 0.27 AF127 0.27 | BC154 0.15 BC308A 0.12 | BF173 0.23 BFX84 0.27 0C46 035 | 0 o . 75( :
AC142K 0.27 AF138 0.35 | BC157 0.15 BC309 0.14 | BF177 0.26 BFX85 0.26 0C70  0.22 | 1g22300 1’85 IPCL805 066
AC151 0.17 AF151 0.24 | BC158 0.14 BC547 0.11 | BF178 0.33 BFX88 0.26 oc71 022 | o2 176 { prioco o
ACI65 0.16 | AF170 029 | BCISS 0.14 | BC548 0.11 | BF179 0.28 | 8FY37 0.22 | OC72 030 |]oacecd 176 | PFL200 0267
AC166 0.16 AF172 0.20 | BC160 0.24 BC549 0.11 | BF180 0.31 BFY51 0.25 0C74 035 | oo 0" 178 §
AC168 0.17 AF178 0.5 | BC161 0.24 8C557 0.11 | BF181 0.28 8FY52 0.26 0C75 035 | qgia00 1i12
AC176 0.20 AF180 0.60 | BC167 0.13 8D112 0.50 | 8F182 0.35 BFY53 0.27 0C76 035 | 1pag10 150 ¥ Pisos
AC186 0.16 AF181 0.44 | BC168 0.13 BD113 0.65 | BF183 0.33 BFYS5 0.27 0C77  0.60 | rphoo00 200 o5
AC187 0.24 AF239 0.40 | BC169C 0.14 BD124 1.00 | BF184 0.23 BHAQ002 0C78  0.13 | 1paga00 1.85 | PY5004e1.00
AC187K 0.28 BC107 0.14 | BC171 0.13 BD131 0.3% | BF185 0.23 180 | OC81  0.20 . 1c ou0ch 176 | pysol  0.50
AC188 0.21 BC108 0.14 | BC172 0.13 BD132 0.39 | BF186 0.30 BR100 0.32 0c810 0.14 : .
AC188K 0.28 BC108 0.14 | BC173 0.16 BD133 0.38 | BF194 0.1 BSX20 0.23 0cs2 0.20 E.H.T. TRAYS
AD130 0.50 8C113 0.2 | BC177 0.16 BD135 0.35 | BF195 0.11 BSX20 0.23 0Cc820 0.13
AD140 0.60 BC114 0.12 | BC178 0.17 BD136 0.36 | BF196 0.13 8SX76 0.23 | 0C83 0.22 MONOCHROME
AD142  0.60 8C115 0.12 BC179 0.17 BD137 0.35 BF197 0.13 BSY84 0.36 0cs4  0.28 950 MK2 1400 2.26
AD143 0.60 8C116 0.14 BC182L 0.11 BD138 0.40 BF199 0.17 BT106 1.10 0css  0.13 1500 18" 19” stick 2.37
AD145 0.50 | BC117 0.14 | BC183L 1.11 BD139 0.40 | BF200 0.28 | BU105/04 0C123  0.20 1500 24" 5 stick 2.48
AD149 0.60 BC119 0.27 BC184L 0.11 BD140 0.40 BF216 0.12 2.00 0C169 0.20 Single stick Thorn T.V.
AD161 0.50 BC125 0.15 | BC186 0.26 BD222 0.40 | BF217 0.12 BU126—~1.65- | 0C170 0.22 11.16K 70V 0.75
AD162 0.50 BC126 0.16 | BC187 0.26 BDX22 0.73 | BF218 0.12 BU208 2.45 | 0OC171 0.27 E.H.T. TRAYS COLOUR
AD161 1.30 BC136 0.17 | BC209 0.13 BDX32 1.80 | BF219 0.12 0c22  1.10
AD162 1.30 BC137 0.17 | BC212 0.3 8DY18 0.7 | BF220 0.12 | 0C23 1.30 Pye 691,693 4.41
Decca {Large screen) 5.67
GECC2110 5.77
ALL TRANSISTORS, I.C’'s OFFERED ARE NEW AND BRANDED. VAF e add 121}%(1 D 587
MANUFACTURED BY MULLARD, I.T.T.. TEXAS, MOTOROLA, ETC. e slan Thorn 8000 Vaz
overseas at cost. Thorn 8500 Aol
. . GEC TVM25 2.50
P & P U.K. 20p PER ORDER. OVERSEAS ALLOW FOR A'I' prices SUb_lzc‘ to ITT/KB CVC5 6.96
alterationjwithout Philips 58 520 Series 5.96
PACKAGE AND POSTAGE. CASH WITH _ALL ORDERS. notice. AT (RBM) A823 oo
v
TELEVISION ELECTRONICS SO a6t
’ | UNTESTED
DISTRIBUTION (s PAR Es) LTD Most Dual-standard; _ R,B.M., . Philips _ Deccn, Pye, etc.,
. from £25 + VAT. - -
3 Chiltern Road, Little Sandhurst, = e-standard from £35 + VAT. Most males availsble. j?q KR,WT.
Monochrome from £3 + VAT. ‘Square ’_from. £6 >+ VAT.
camberhy’ su"ey' GU17 8NB < _Circuit Diagraims available mest-sets£1 extra.
All  workin fg sets demonstrated. All untested sets can be fully
wE omoBn moume pomn ||| e
AC127 30p p BFI96 9, p i
X ﬁg}%g/g g:p gg}g; -BD132 g;p BF197 s: gzmxgg g.,i,s g, Ring or send s.a.e. for current prices and stock.
1 p p  BF200 22 eries Usually scrap sets of many makes available from £10 + VAT.
ACI21-ACI28  &7p BD135 24p  BF26 ap om2 100 ually scrap Y makes &
2/AC128 §7p 80135-8D136 63p BF263 a4p  IN40D1 [ Fresh stock of Cagtor Stands just in!
AC176-AC128  54p 80136 25p  BF336 32p IN4002 6p
LG i giaeiEaic
] t p  BF338 36 P
AC187/01 37p  BD138 27p  BFWIO s1p  IN4DOS 8p 532 Pershore 0 T} ain A441)
AC188 28p 80139 2% BFX29 26p  IN4006 9p am, B30 2NW
AC188/01 3p BD139-BD140 B86p BFX84 21p  ING148 ™
i A — asa 2200
BFYS5 28 —-
A0149 8 5 BD182 83p BFY51 21: TAAS70 £1 Open all day Mon, Tues, Thurs, Fri, Sat. Half day Wed,
2/AD148 £1.32 80183 B8p  BFY52 26p TAAB3D £2.18
AD161 87p. BD184 £1.09  BFY90 88p TBA4B00 £1.03
AD162 87p B0201 81p  BRI0D/D1 22p TBA520Q £128
Mo O gm o fomn @ m o W W
B P BU126 £141 r v [
BA154 7p 80204 67p BU204 £145 TBA540 £1.23
g omn o moam gnowm o IT'S EASY WHEN You Know!
1 P BU206 £1.79 . id missi i ;
BAX13/01 5 80234 M Bu208 £288  TBAS500 £180 To avoid missing yfour copg zf T(;EI..EVISION simply complete this order
12-B81058  £2.2 agzsg 41p  BY126 18p {gﬁggggn gzg orm and hand it to your newsagent.
BC107 15p 8023 adp  BY127 1 ]
BC108 15p  BD237 45p BY164 ﬂ TBA570 12p (= (A
BC109 16p 80238 4Tp BYi76 87p TBA5700 71
Bgl :g ;n g?;nzvozu :1':5 BY179 30p %ﬁ;ggl\ﬂ g fu RPBr0000000000000 0 ORI AN AANEOAAAROEAIUCAOCCANOAICACOONTACOU00a000CO00CEED00000
BC1 p 80 BY182 85p d
"E‘ 29 =p SEHS gg' EY188 b4 {Sﬁ;ig" g .;g (name of newsagent)
BC157 p P BY187 : AGATESS .. ecveircareiraseeariresanesseresssssearesessossssasesssteasassessssensonssesseesesnstessanseses
BC158 7 BFI81 21 BY206 :;: TBA9200  £1.68 SR
BC159 % BF182 31p  8Y207 14p TBAS90 £182 | | | e e s et ettt
BC337 13p  BF183 31p  BYXI0 10p TBAS90Q £1.68
BCX33 12p  BF184 23  BYX71-350 38p TCA2700 131 | | | st s e s
ggﬁ% ],_Z,: g:}gi’ 2:: g:ga ;: Please res.erve/deliver every month one copy of TELEVISION until
further notice.
All prices are exclusive of VAT. Please add VAT to your order. My Name...
Terms — Minimum order value £10.00 before VAT. Mail order only. Strictly cash with order. Address...
Al prices subject to al due to market I and inflation.
Post and Packing 25p. All orders over £50.00 post free.
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|_~P IPS 625 |.F. Panel j

COLOUR, UHF & TELEVISION SPARES

NEW! COMBINED COLOUR BAR GENERATOR AND CROSS
HATCH UNIT KIT, MK. 4 AERIAL INPUT. ALSO GIVES R-Y, B-Y
AND OTHER FUNCTIONS £35.00 p.p. 85p.*

NEW! COLOUR BAR GENERATOR KIT, MK. 3 (FOR ADDITION
TO MANOR SUPPLIES CROSS HATCH UNITS) AERIAL INPUT,
ALSO GIVES R-Y.B-Y AND OTHER FUNCTIONS £25.00 p.p. 85p.*
CROSS HATCH UNIT KIT, AERIAL INPUT TYPE, INCL. T.V.SYNC
AND UHF MODULATOR. BATTERY OPERATED. ALSO GIVES
PEAK WHITE & BLACK LEVELS. CAN BE USED FOR ANY SET
£11.00 + 45p p.p.* COMPLETE TESTED UNITS, READY FOR USE
(ALUMN CASE) £16.60, (DE-LUXE CASE) £18.00 p.p. 75p.*

NEW GREY SCALE KIT, ADDS ON TO ABOVE CROSS HATCH
KITS AND UNITS £2.90 p.p. 25p.*

“NEW TYPE” SIGNAL STRENGTH METER, ONE CONTROL,
P.C. BOARD FULL KIT £18.00 p.p. 75p.*

INTERCARRIER SOUND PICK-UP MODULE (NOV. '76 ARTICLE),
COMPLETE & TESTED £5.60, OR KIT £3.80 p.p. 60p.

CRT REACTIVATOR PROJECT FULL KIT £18.80 p.p. £1.00*
“TELEVISION” CONSTRUCTOR’S COLOUR SET PROJECT.
NEW MARK II DEMONSTRATION MODEL WITH LATEST
IMPROVEMENTS. TWO SETS WORKING AND ON VIEW AT
172 WEST END LANE, N.W.6. LISTS AVAILABLE.

“TEL EVISION” PROJECT CROSS HATCH KIT £3.60 p.p. 20p.*
VIDEO PRE-AMP MOD. KIT (Oct. *75 Article) £1.20 p.p. 20p.

SPECIAL OFFER LF. Panel, leading British maker, similar design to
“Television™ panel. Now in use as alternative inc. circuit and connection
data, checked and tested on colour £12.80 p.p. 80p. Also DECODER panel
checked and tested on colour, full details, £16.80 p.p. 80p.

“FIVE in ONE” PANEL replaces Tuner IF. Decoder, RGB, and sound
boards of original project. Tested on colour, with all data. £30.00 p.p. 90p.
MAINS TRANSFORMER 280W for “T.V.* Colour Set £11.50 p.p. £1.20.
TRIPLER £6.00 p.p. 75p, ERIE FOCUS £2.20, p.p. 30p, NEW AUDIO
UNIT £2.60 p.p. 30p. Original-packs stili available. List on Request.
STABILISER UNITS, “add on" kit for either 40V or 20V, £2.80 p.p. 35p.
Field & Line Blanking Mod. Kit 30p, Beam Limiter Mod. Kit £1.00.
Line Osc. Coil 60p. 500 ohm Contrast 25p, 250 ohm 25W 32p, Al Slide
Switches (Break before make) 3 for 48p. Ident Coil 50p. p.p. 15p.

DECCA Colour T.V. Thyristor Power Supply, HT, LT etc, £3.80 p.p, 955"
BUSH CTV25 Power Supply Unit £3.20 p.p. £1.20 =

PYE 697 Line T.B. for “Television™ set parts £1.50 p.p. 80p<—_
MULLARD AT1023/05 convergence yoke. New £2.50 p.p. 60p.
MULLARD DLIE delay line. New 90p p.p. 40p.

PHILIPS G6 single standard convergence panel, incl. 16 controls. switches

etc.. and circuits £3:75 p.p. 7T inel_yoke. £5 ILIPS G8 panels
-~ Ny U0, EL 05 £4.50,
£ b VHF or UHF salvaged varicap
. SN £1.80, SPSN £2. U‘STJRTEI)
S 725p. TAA 550 50p p.p. 15p.
VARICAP VHF PHILIPS £3.80, ELC1042 £4.40, p.p. 30p. ELC1042 on
PYE P.C.B. £5.40, Plug in 6 posn. control unit £2.50 p.p. 65p
VARICAP UHF/VHF ELC 2000S £12.50 p.p. 65p.
UHF/625 Tuners, many different types in stock. Lists available. UHF
tuners transistd. £2.85, incl. s/m drive, indicator £3.85; 6 posn. or 4 posn.
pushbutton £4.20 p.p. 60p. Integrated tuners BUSH, DECCA PYE 40 6
posn. or PHILIPS Rotary £4.50 p.p. 90p. AE ISOL 30p p.p. 20p.
TRANSISTORISED 625 IF S)r T.V., sound tested (as featured in
Practical-Wiretess. Nov. '75). £6.80 p.p. 65p-
cct 50p p.p. SOpr——=—
TURRET-TUNERS, KB “Featherlight™ VC11, Philips 170 series. GEC
2010 £2.50. GEC 2018. 2019. 2038. 2039 5 position £4.20 p.p. 75p.
TBA “Q™ I.C.s. 480, 530. 540. £2.20, 550, 560C. 920 £3.20 p.p. 15p.
HELICAL POTS, 100K. 4 for £1.20 p.p. 20p.

LINE OUTPUT TRANSFORMERS. New guar. p.p. 75p.
BUSH 105 to 186SS. etc SPECIAL OFFERS

BUSH TV53/86/95/99....£1.00
EKCO 380 to 390........... £1.

EKCO 407/417 ...
FERR. 1084/1092 ..
FERG. 506 to 546 ..........
GEC 448/452 .........ccc.... £2.
P/SCOTT 733 t0 738...... £1.00

FERG., HMV,MARCON]I,
PHILCO, ULTRA, THORN
850.900. 950. 1400, 1500 series £5.80

GEC 2000. 2047 series................ £6.20  REG 10-6, 10-17 etc. ...... £1.00
KB VC1 to 53. 100, 200. 300 ...... £590 SOBELL 195/282/8........ £2.50
MURPHY 849 to 2417. etc. ........ £6.40 MANY OTHERS STILL AVAILABLE

PHILIPS 19TG121 to 19TG 156 ..£3.80
PHILIPS 19TG170. 210. 300...... £6.20
PYE 11U. 368. 169. 769 series..... £6.20
PYE 40. 67 series (36 to 55)......... £3.80
PAM,INVICTA, EKCO,

FERRANTI equivalents as above.
SOBELL 1001 series. PYE 691, 693, 697 ..
STELLA 1043/2149 THORN 8500.................
THORN 850 Time Base Panel, Dual Standard 50p p.p. 75p.

MULLARD Scan Coils Type AT1030 for-all standard mono 110° models,
Phitips.Stelta. Pye. Ekco. Fcrfﬁaﬂ%] victa £2.00 p.p. 75p. J

COLOUR LOPTS p.p. 85p

BUSH 18210 1122 etc..... £6.80
MURPHY Equivalents....£6.80
DECCA *“Bradford™

(state Model No. etc) ... £7.80
GEC 2028, 2040.............

"HILIPS G8 Tripler (1174) £6:007 ITT TH25-1TH Tripler £2.00 p/.p. 75p.
lZ-O-lZ&OMA/M,ams Transf. £1,20 p.p. 30p. e

"CALLERS WELCOMEAT-SHOF PREMISES
THOUSANDS OF ADDITIONAL ITEMS AVAILABLE NOT NORMALLY ADVERTISED

MANOR SUPPLIES
172 WEST END LANE, LONDON, N.W.6.
(Near W. Hampstead tube stn: 28, 59 159 Bus Routes) 01-794 8751
Mail Order: 64 GOLDERS MANOR DRIVE, LONDON N.W.11.
PLEASE ADD 124% VAT TO PRICES (EXCEPT * 8%)

MANOR SUPPLIES

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

THE MANOR SWPPLIES

* OQutput at UHF, applied to receiver aerial socket.
* In addition to colour bars, all R-Y, B-Y and Lum.

Combinations.

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

* Push button controls, small, compact battery
operated.

* Simple design, only five 1ics. On colour

bar P.C.B.

PRICE OF MK4 COLOUR BAR & CROSS HATCH
KIT £35.00 + 8% VAT + 85p P/Packing.
CASE EXTRA £1.80, BATT. HOLDERS 78p + 8% VAT

ALSO THE MK3 COLOUR BAR GENERATOR
KIT FOR ADDITION TO MANOR SUPPLIES
CROSS HATCH UNITS.

* Output at UHF, applied to receiver aerial socket.

* All MK4 colour functions added to cross hatch,
grey scale, peak white & black levels of original
units.

% Push button
operated.

controls, small, compact, battery

PRICE OF MK3 COLOUR BAR KIT £25.00 + 8%
VAT + 85p P/Packing.
CASE EXTRA £1.40, BATT. HOLDERS 78p + 8% VAT

* % Kits include drilled P.C. board, with full circuit
data, assembly and setting up instructions.

%% All special parts such as coils and modulator
supplied complete and tested, ready for use.

%% Designed to professional standards.

* % Demonstration models at 172 West End Lane,
N.W.6.

* % Every kit fully guaranteed.

CALLERS WELCOME AT SHOP PREMISES.

MANOR SUPPLIES

172 WEST END LANE, LONDON, N.W.6.
(Near W. Hampstead Tube Station (Bakerloo Line).
Tel: 01-794 8751.

Mail Order:—

64, GOLDERS MANOR DRIVE, London, N.W.11.




FANTASTIC OFFER

SERVICE PACK OF

100 MIXED ELECTROLYTICS 1000MFD to 4MFD £2.50

BELLING & LEE

BANDA B C
CHANNEL B MAST-HEAD AMPLIFIER LESS POWER SUPPLY £1.00
25Kv 2-5MA Silicone £1.50 -044 MFD 1000v BF127 BF178
) - -1 MFD 1000v BF264 BC350
25Kv Selenium £1.30 .047 MFD 1000v § _ oP BF180 BFI121 15p
3500 Thorn Triple £3.50 .0047MFD 1000v | EACH | BE|18] BF257 ([ EACH
00 £ L0 .01 MFD 1000v BF182 BF137
ecca o
47MFD 1000v _ 1sp | DC300 BCI6I
TS11TAZ £3.50 — BU105 ex panel 50p
D.P. Audio Switch BU10S £1.00
TS2511TBH £3.00 push on/off ip o 105/r(1)ZW £1.50
new .
TS2511TCE £3.00 .
E.H.T. Rectifiers BU 126 ex panel 50p
TS2511TCF £3.00 (G770/HU37)3 off  15p BU205 new £1.90
TS2511TBS £3.00 E.H.T. Rectifier Sticks BU208 new £2.00
X80/150 12p | 2N3055 new 45p
TS2511TBQ £1.50 CSD118XPA 150 " BDI16 rew o7
30 Pre Sets 50p ISOLATING BT116 new £1.00
100 W/W Resistors ~ £1.50 | VHF SOCKET | 300M350v 4 500 " 5v206 now s
300 Mixed Resistors ~ £1.50 | UHF 40p | °200M 325v ¢ 4
300 Mixed Condensers £1.50 200+ 150+ 50M 300V BDY92 new £1.00
40 Mixed Pots £1.50 | MJE2021 15p EACH 1000+2000M 35V 20p BYZ10/400 new 5p
20 Slider Pots £1.50 gégSgg\lN ix 100+ 200M 325V 30p BYX55/350 new 10p
TRIPLERS %88+f88+§8° ?(z)(s)v 40p [7BDI138 25p
TK25KC1 5BL ex panel£1.50 | BY127 10p }25{, U 40p |_R2030new 75p
1504200+ 200M AE Isolating Socket
LP1193/61 Mullard ~ £2.50 | IN4007 20 for £1.00 o 70p UHF lead 30p
Bridge Rectifier 20p | 1200Piv1amp Diode 200+ 100+ 100M Sparkgap 5p
| amp 100V AREH e B s 100432 0P ["12Kv Diodes 2M/A 30p
: ; 18Kv and 20Kv 200200+ 100+3 18Kv BYF3123 2M/A 40p
Bridge Rectifier 25p Rectifier Sticks and 350V 70p
2 amp 100V 400+400 200V 40p | TAASS0 D
Base and Anode Lead 800M 250V 40p TBAS510 £1.00
Bridge Rectifier W005M 20p | 40p 18Kv 50p 20Kv 200+ 100+ 100+ 50 TBA480Q £1.00
BB 105 Varicap Diodes 300V 40p UEVrostHo) S
Mains Droppers 20p BA 182 plz for £1.00 ~ TBA720A £1.50
69 161R Eaoh Pack | |8OPF8Kv  10M350v | TBA790BI31 £1.00
147 260R 25w 20p - 1000PF 10Kv 100M 50v | TBA920 £2.00
: S5A — 300 TIC 106 1200PF 10Kv  330M 10v TBA970 £2.00
4 Push Button Tuner Unit Thyristors 25p | 1000PF 12Kv 330M 25v | TAA700 £2.00
U.H.F. Thorn £3.50 p— 160M 25v 330M 35v | TBA530Q £1.00
4 Push Button Unit  £1.00 yristors 220M 25v 330M 50v | TBAS550 £2.00
7 Push Button Unit for RZ427 300V 5A 27p | 1000M 16v  330M63v | SN76544N 50p
Varicap £1.50 | Thyristors 220M 35v 470M 25v | SN76640N £1.00
RCA 40506 sop | 220M40v 470M 35v | SAAST70 50p
Thorn 2000 & 3000 , 220M 50v 470M 40v | TBAI20A 50p
series Hearing Aid External Thorn Mains on/off 470M 25v 10p TCA270Q £2.00
Loudspeaker Unit £2.00 | Switch 15p | 22M 315v EACH | TCA270SQ £2.00
100M 100V 4M 350v 1000M 35V )
470M 100V 470M 50V 1000M 40V

32 + 32M 350V

gomsovloovaov Ay |SENDZ COMPONENTS

120 MIXED PACK OF ELECTROLYTICS & PAPER

CONDENSERS

2 WOOD GRANGE CLOSE,
THORPE BAY, ESSEX.

£1.50 Reg. Office only —

100 Green Polyester Condensers. Mixed Values. £2.00 per 100.

No personal callers. Thank you.

R1z243615 | UHF VARICAP TUNER UNIT, £2.50 NEW |eLc10s3 | PLEASE ADD 123% VAT

2%

s




