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COLOURT.V.
PANEL EXCHANGE
REPAIR SERVICE

FULL RANGE OF
THORN - RBM - PHILIPS - PYE - INVICTA
GEC - DECCA - TELPRO
AND MANY OTHER MAKES
90 DAY GUARANTEE ON ALL REPAIRS, SAME DAY POSTAL SERVICE

We emloy é large skilled Staff, who utilise some of the most sophisticated Test
equipment available, inclusive of AUTOMATIC FAULT FINDING COMPUTERS
together with specially designed SERVICING JIGS which in short means to you:—

HIGH QUALITY REPAIRS — AT LOW COST

100 OFF « MO ORDER TOO
ONE OFF OR LARGE 0R CMALL

QEND FOR CATALOGYE

BLOCK OISCOUNTS FOR TRADE CONTRACTYS

p
78
. Z

\Y
774\

CEND FOR PRICE LIST |

Campbell Elect

Factory Unit EB, Halesfield 23, Telford, Shropshire TF7 4QX Telephone: Telford (0952) 584373, Ext. 2. Telex 35191 Chamcon

RADIO AND TV SPARES ALL COMPONENTS BRAND MAIL ORDER ONLY. PHD COMPONENTS DEPT 3, UNIT 7.
NEW. CASH WITH ORDER ONLY. P & P 35np. ALL CALLERS BY&:{?INTMENT CENTENARY ESTATE, JEFFERIES ROAD,
PRICES INCLUDE VAT. AT 12%:% caTALOGUE FREE. PLEASE SeNo sAE | ENFIELD , MIDDX. 01-805 4060. TELEX 261295.
DIODES 0A81 11p BA102:24p BAX13 5p
MULTISECTION CAPACITORS | DROPPER SECTIONS 16p each AA”% }20 0A85 1(15p BA:ig ?gp BAX16 6p INTEGRATED CIRCUITS
AATI AQ0 BA o BAY381
Description AA7 142 gAQ'I 62 BA148 16p [IN4148 23 MC1307P 150 SLO0YB 500
400-400/350 3.00 MAINS DROPPERS AA119 8o OA95 Bp BA154 12p BY206 30p | mc1310P 250 RIoTE o
200-200-150-50/300 250 B TE T 0A47  6p OA202 11p BA155 15p TAA350 190 SNTB003ND 170
1000.2000/35 (8% | pye 11009 1200 pOATS_ S0 BAICO 14p BAIGA 17p TAAS50  50p  SN76013N  1.80
600/250 155 ggg mono 1400 80p RECTIFIERS NGOOT 4 TUNER $32?3833 111.28 sN7601gN%7 1.28
200-300/350 208 ono 1500 75p BY100 21p  N400) Pl &L 104305 . SN76013ND 1.
1000.1000/40 1.00 BRC Colour 3000/3500 750 | BY126 150 | 50 TBA120SQ1.50 SN76023N  1.85
2500.2500/30 130 BRC Colour 8000 750 [ BY127 15p  IN40O3 - 6p 7.00 TBA520Q 300  SN76023ND 1.60
300.300/300 225 BRC Cotour 8500 750 | BY133 220 ING004  7p| cpygraAl TBA530Q 250 SN76033N 275
200.200.75.25/350 240 PhillipsG8 50p BY182 2.00 IN40O5  8p TBA540Q 3.00 SN76665N 250
100.300.100.16/275 160 Phillips 210 fwith link} 5650 | BY238 40p INAOO6  9p| 4.43 MHz TBA550Q 4.00 CA3065 2.50
Phillips 210 65p BYX10 14p IN4007 10p 1.90 each| TBA560CQ4.00 MC1358P 2.50
1504700510021 00 150/220 492560 RRI Mono 141 7 . T TBA7500° 220  MC1327P  2.00
150-150.100/350 150 RE) Mono S50 THYRISTORS Bridge Rectifiers 2 dhe G
175.100.100 235 ono 161 80p T 0 BY164  50p TBASOO 1.60 MC1327P! .
GEC 27840 75p a TBA920Q 4.00 MC1330P 150
220/700 320 | GEC 2000 75 TV108 180 D @D TBA990Q 400  MC1361P  1.20
2500-2500/63 1570 Phillips GO e | BRIOI 45p SN76003N 276 MC1352P 160
700/200 130 IS D BRY39 45p High Voltage : :
400/350 1.55 BR100 350 TV20 190 each :
TRANSISTORS AF121 30p BC142 29p BC237 15p BF118 25p BF274 150 REPLACEMENT COMPONENTS
AC107 33p AF124 23p BC143 34p BC238 11p BF121 24p BF336 34p Aerial Isolators 1.00 each
AC126 23p AF125 23p BC147 120 BC251A  16p BF152 30p BF337 34p Lopt Korting 10.00 each
AC127 30p AF125 23p BC148 11p BC301 320 BF154 30p BF338 34p BRC 3500 Cutouts 1.60 each
AC12701 50p AF127 23p BC149 13p BC303 §9p BF157 30p BF458 59p
AC128  23p AF139 34p BC153 19p BC307 11p BF 158 24p BFX29 29 VALVES pCLE2 750
AC12801  50p AF178 53p BC154 190 BC308 9p BF163 24p BFX84 24p DY86/87  50p pCLes 100
AC141 24p AF179  55p BC157 14p BC327 12p BF 167 24p BFX85  25p DY802 S0p PCLES 90p
AC141K  40p AF180  53p BC158 12p BC328 12p BF173  24p BFX88  23p ECC82 50p PCLEE 200
AC142  24p AF181 49 BC159 l4p  BC337 150 BF177  29p BEX89  30p £F80 25p PFL200 850
AC142K  25p AF186  39p BC171 14p BC547 12p BF178 32p BFYSO  22p £F183 46 PL36 900
AC153  23p AF239 39 BC172 13p  BDIS  64p BF179 320  BE¥S] 220 EFi84 46p PLoa 70p
ACY76  24p  ALI02 105 BC178 2o BD116  60p BF180  34p  BFYBZ 50 EHO0 900 PLS04 120
AC17601 50p AU107 105 BC179 19p B8D124 790 BF181 32p ;
BU105/02 1.90 PCC8Y 120 PL508  2.00
AC187 23p AU110  1.85 BC182L  10p BD131 a4p BF182 43p 50
BU105/04 2. PCC188  1.60 PLE09  3.00
AC187K  24p AU113 220 BC182LB 10p BD132 49p BF183 43p BU108 300 PCF80 75p PLBIO 300
AC188 24p BC107 10p BCI183L  10p BD133 49p BF184 25p BU126 290 pCF86 150 PYS00A 190
AC188K  40p BC108 10p BC183LB 10p BD134 49p BF185 25p BU204 190 PCFBO1T 600 PYB00 650
AC193K  29p BC109 10p BC184L  10p BD135 39 BF194 14p BU205  1.90 PCFBOZ 150 PLE02 400
AC194K  31p BC113 120 BC186 2ép BD136 45p BF195 120 gﬂggg ;.gg d
AD140  45p BC114 19p BC187 260 BD137 47p BF196 14p ! Pri
AD142  50p  BC115  19p  BC203 150  BD138 4% BFley 149 migas0 esp | EHT TRIPLERS (Priced each)
AD143 50p BC116 19p BC204 15p BD139 80p BF198 19p MJES20 80p BRC950 265 PyeCT205 5.50
AD145 50p BC117 19p BC205 15p BD144 210 BF199 24p AF126  1.10 BRC1400 265 Pye731 8.25
AD149  1.00 BC118 28p BC206 15p BD155 74p BF200 34p MJE3055  73p BRCIS00 (177} 26!  .ecca2030  6.60
AD161 45p BC119 28p BC207 15p BD157 74p BF240 19p MPSU05.  65p BRC1500 (24") 3.0.  GEC 2028 7.10
AD162 45p BC125 21p BC208 t1p 8D183 550 BF241 21p MPSUS5  1.25 BRC3500 660 GEC2110 7.10
AF114 50p BC126 19p BC209 15p BD235 74p BF256LC 44p R2008B 300 BRC8000 290 ITT CVC5 6.60
AF115 23p BC136 19p BC212L  11p BD237 74p BF257 48p R2009 300 BRC8500 550 RRI111/174 10.00
AF116 23p BC137 19p BC213L  11p BD238 74p BF258 65p R2010B  3.00 BRC9000 7.75 RRIA823 770
AF117 19p BC138 19p BC214L  11p BDX32 2.50 BF271 15p TIP31A 60p Decca CS$190  7.10  Korting 90 7.10
AF118 48p BC139 19p BC225 15p BF115 19p BF273 15p TIP32A 60p Phillips G8 7.30 Tanberg 7.10
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COPYRIGHT

© IPC Magazines Limited, 1978. Copyright in
all drawings, photographs and articles
published in Television is fully protected and
reproduction or imitation in whole or in part
is expressly forbidden. All reasonable
precautions are taken by Television to ensure
that the advice and data given to readers are
reliable. We cannot however guarantee it and
we cannot accept legal responsibility for it.
Prices are those current as we go to press.

CORRESPONDENCE
All correspondence regarding advertisements
should be addressed to the Advertisement
Manager, “Television”, King's Reach Tower,
Stamford Street, London SE1 9LS. All other
correspondence should be addressed to
., "Television”, IPC Magazines Ltd., King's
Reach Tower, Stamford Street, London
SE1 9LS.

BINDERS AND INDEXES

Binders (£2.85) and Indexes (45p) can be
supplied by the Post Sales Department, IPC
Magazines Ltd.,, Lavington House, 25
Lavington Street, London SE1 OPF. Prices
include postage and VAT. In the case of
overseas orders add 60p to cover despatch
and postage.

BACK NUMBERS

Some back issues, mostly those published
during the last two years, are available from
our Post Sales Department (address above)
at 70p inclusive of postage and packing to
both home and overseas destinations.

QUERIES

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

Requests for advice in dealing with servicing
problems should be directed to our Queries
Service. For details see our regular feature
“Your Problems Solved”.
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An Increasingly Versatile Device

Teletopics
News, comment and developments.

Letters

Test Report by Roger Bunney
The Vorta Silverline field strength meter type VSM470.

The Bermuda Triangle by Les Lawry-Johns
A trio of trying troubles with Ultra Bermuda receivers.

Measuring Teletext Eye Height by Harold Peters
The problems of handling a digital signal, both at the
transmitter and the receiver, differ from those associated
with the usual analogue television signal. A special teletext
test signal is now being transmitted therefore to enable
the quality of the teletext signal to be assessed.

PAL Decoder Servicing by A. Denham
A practical guide to PAL decoder operation and
fault-finding procedures.

TV Teletext Decoder by Steve A. Money, T.Eng. (C.E.l.)
Improvements to the i.f. strip.

The Television Monochrome Portable, Part 4 by Keith Cummins
This final instalment deals with construction and
setting up procedures. Also notes on possible faults.

30-Channel Remote Control, Part 1 by T. E. Barrett

Remote control systems are becoming more complex, with

the introduction of a new generation of specialised i.c.s for

this purpose. These can handle teletext page selection in

addition to a full range of receiver control functions.

Readers’ Printed Board Service

TV Servicing: Beginners Start Here . . . Part4 by S. Simon
The heart of a television receiver is the line output
stage. Its operation and the various things that go wrong
are explored.

Long-Distance Television by Roger Bunney

Reports on DX reception and conditions, and news from
abroad.

Next Month in Television

Servicing the Rank A823 Chassis, Part 3 by R. W. Thomson
This final instalment on the original A823 chassis covers
the field timebase, the c.r.t. circuitry and the power supply.

Your Problems Solved

Test Case 181

OUR NEXT ISSUE DATED FEBRUARY WILL BE
PUBLISHED ON JANUARY 16




Technical
Training in
Radio,
Television and
Electronics

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

ICS, the world's most experienced home
study college has helped thousands of people
to move up into higher paid jobs — and they
can do the same for you.

Fillin the coupon below and find out how!

There is a wide range of courses to
choose from, including:

City and Guilds Certificates:-
Telecommunications Technicians,
Radio, TV and Electronics Technicians,
Electrical Installation Work,

Technical Communications,

Radio Amateur,

MPT General Radio Communications
Certificate.

Diploma Courses:-
Electronic Engineering,
Electrical Engineering,
- Computer Engineering,
Radio, TV, Audio Engineering, Servicing and
Maintenance. (inc. Colour TV)
New Self-Build Radio Courses with Free Kits.

Colour TV Servicing

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

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

POST OR PHONE TODAY FOR FREE BOOKLET.

= . .
1 am interested in
Name
Address.

-

E

-

Phone No:

International Correspondence Schools,
Dept. 285R, Intertext House,
LONDON SW8 4UJ. Tel 6229911 (all hours)

illlllllllllllllllllllllllllllIlllllllllllllllllllll
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A. P. ELECTRONICS

& Distrib of El ic Components
3 MILDMAY ROAD, ROMFORD, ESSEX
RM7 7DA.

Telephone: ROMFORD 28882

\

BONANZA

4 MILLION RESISTOR'S Brand new. A fabulous range
of 4 Watt, + Watt, 1 Watt and 2 Watt. Carbon Film
Resistor's. 1,000 mixed values. For the lowest price ever,
VAT included £3.50 only.

This is a bargain you cannot miss, only from A.P.
ELECTRONICS. Count by weight. Post & Pack only 45p.

} A MILLION MINIATURE CERAMIC PLATE CAPS.
200 for only £1.25. Mixed values all brand new VAT
included. Post & Pack 25p. Count by weight.

4 OF A MILLION MULLARD C296 POLYESTER'S.
Many values, 75 for only £1 VAT included. Post & Pack
30p. Brand new. Count by weight.

MULLARD €280 75 mixed values for only £1 VAT
included. Post & Pack 20p. Count by weight.

A FABULOUS PACK OF HARDWARE. Self tappers,
nuts, bolts, washers, spacers, grommet's, etc. etc. £1
VAT included. Post & Pack 40p.

200 METRES CONNECTING WIRE. Mixed colours,
stranded and single only £1.25. Post & Pack 25p.

50 ELECTROLYTICS CAPACITORS. Mixed values for
only £1 VAT included. Post & Pack 25p.

50 WIREWOUND RESISTORS. From 2.5 Watt. Mixed
values for only £1 VAT included. Post & Pack 30p. Count
by weight.

OVERSEAS POST AT COST.

EX-STOCK. - Transistors, Diodes, |.Cs, C.MOSs,
Thyristors, Knobs, Pre-sets, Resistors, Capacitors, Tant's,
Bridge-Rectifiers, Transformers.

Open all day from 9am till 5.30pm.
Open all day Saturday.

TELEVISION JANUARY 1978
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acraft INTRODUGES VIDEOPLAY

Plays TV games with
plug in cartridges

® Fully Pal Colour
Compatible — just
plugs into your aerial
socket

2-Player Blackjack:

Bring on the sharpies! You and
another player take on the dealer.
You may not break the bank,
but you can still show ‘em who
the “"Man" is.

® No batteries —
runs from mains

supply
_ @® Play action speed
® Automatic control
on-screen scoring &
time-keeping ® Time limit selection
® Electronic sound e
® Hold button effects You sneak up'on the enemy but
freezes play action ram a mine inst:ad. Your ftAank
indefinitely @® Optional cartridges e o e e
This system can play a variety of different video games
available on OPTIONAL VIDEOCART cartridges.
Up to 4 different games on each Videocart.
Two built-in games: Tennis/Hockey (no cartridges required).
Games available NOW ; :
Cartridge 1: Noughts & crosses/Shooting AL 2R/ G, VLT
Gallery/Doodle/Quadra-Doodle & P&P each or £70 as
Cartr!dge 2: Desert Fox/Shooting Gallery a set of cartridges 1-5.
Cartr!dge 3: BlaCk JaCk EACH SYSTEM INCLUDES:
Cartridge 4: Spitfire 1 Game Gonsole
Cartridge 5: Space War 3 Tracetion Mancal

AVAILABLE SOON: Backgammon, Magic Nos., Maths Quiz, Drag Strip, Maze,
Baseball.

Price Only £180.00 inclusive of VAT, Postage, Packing and Insurance.

Demonstrations available at: Videocraft, Assets House, Elverton Street,
Westminster, London SW1P 2QR. Tel: 01-828 2731/2/3.

_
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EX-EQUIPMENT SPARES

Legram Mills, Summerville Road,

MONO TUBES | MONO TUNERS | MONO LOPTS | MONO PANELS |MISC. 3’2;?"{‘11';’;?-
(tested) 6 - button i i.e. Phili ush
>1ea . integrated all All D/Standard i.e. Philips, Bush etc. F/Output Trans
o Rimguard £4.50 |4t £6.50 Loptsat £4.00 | £3.50 + £1pp. £1.25+ VAT + £1, P&P
23" Rimguard £6.00 |y H.F. P/Button D/S +£1. p.p. Quotations for Scancoils £1.50 + VAT
20" Rimguard £6.00 |£4.50 U.H.F. P/Button | Al S/Standard | complete cons & .
24" Rimguard £7.50 |s/S £6,50 Rotary £3.00|  at £4.00 + S/Hand chassis if + £1. P&P. Other spares
+ £3.00 p.p. +£1. p.p. £1. p.p. required. (Diff prices) available, please write
' or phone for details.
VALVES (MONO & COLOURY)
PCL82 0.10 PCF802 0.10 PCC86 0.10 EY86/7 0.10 30PL1 0.10 PL509 0.50 .
PCLE3 0.10 PCF805 0.10 PC97 0.10 EY8/7 0.10 30PL13/4  0.10 PYS500 0.50 I
PCLS4 0.10 PCF 806 0.10 PC900 0.10 DY802 0.10 30P12 0.10 GY501 0.50
PCLSS 0.10 PCF808 0.25 EF80 0.10 PY800/1 0.10 30FL1/2 0.25 PL508 0.50 A
PCL86 0.10 PCF80 0.10 EF85 0.10 PL36 0.25 ECC82 0.10 PCH200 0.50
PFL200 0.10 PCC189 0.10 EF183 0.10 PLS04 0.25 ECC81 0.10 PCF 200 0.50
PCF801 0.10 PCC86 0.10 EF184 0.10 PL81 0.10 ECH81 0.10 CEYS1 '0.15
30C1 0.10 30C15 0.10 6BW7 0.10 6/30L2 0.10 ECL80 0.10
30C17 0.10 30C18 0.10 ECC85 0.10 uU26 0.10 ECL82 0.10
PL83 0.10 PL84 0.10 EHO0 0.10
Please note there is 25p p.p. per order
D/STANDARD COLOUR SPARE PANELS
IF LUM CHROMA EHT REG CON S/OUTPUT POWER L/T8 F/T8 ?
Bush/Murphy 6.50 6.50 6.50 = = 6.50 1.50 6.50 - = {
GEC/Sobell 6.50 7.50 - - - 6.50 - - - 7.50 {
Philips 6.50 9.50 - - - 7.50 - - - 6.50
Decca 6.50 12.50 12.50 - - 6.50 2.00 8.00 - 6.00
(19" only)
Thorn 2000 6.50 7.0 7.50 6.50 6.50 7.00 - 8.00 9.50 6.50 ;
Pye 7.50 7.50 9.50 - - 6.50 - - - 4.00 :
Baird 6.50 8.50 8.50 - - 6.50 - - - 6.00
Postage & Packing £1.25
S/STANDARD COLOUR SPARE PANELS
Bush 184 IF LUM CHROMA VIDEO CON POWER L/T8 F/T8
A b 9.50 - 20.00 - 8.00 6.00 20.00 -
35 k7 9.50 9.50 15.00 - 6.00 - - 12.00
Philips G6 S/S
Thorn 3000 9.50 = 15.00 - 9.00 = = 10.00
= °’6“91 1693 10.00 9.00 18.00 10.00 6.00 20.00 20.00 10.00
The oD 15.00 7.50 18.00 - 15.00 - 28.00 7.50
o _ 10.00 9.00 18.00 10.00 10.00 20.00 20.50 10.00
Korting and other foreign Postage & Packing £1.25
panels available on request. e gLl
COLOUR TUBES COLOUR TUNERS COLOUR LOPTS MISC. CABINETS
19" 18.00 Bush 6.50 Most iopts available $/Output transformer Many British & Foreign
19" A49.192 £20 GEC 6.50 from £7.00. Both from £1.50 cabinets available. Please
20" 20.00 PhilipsG6 S/S 6.50 British & Foreign F/Output from £1.25 state.
22" 25.00 Thorn 3000 6.50 8 new) ‘makes. Please ring Scancoils from £5.00 Speakers, masks, etc.,
25" 18.00 Pye 691/697 7.50 or write. P&PE£1 available on request. Please
26" 32.00 Some new tuners in stock P & P per lopt £1 Other spares available on | phone or write.
can suppy on request. Many request.
Plus P & P £4 Foreign Tuners also available
on request. Plus P& P £1
T.V.'s (MONO) COLOUR T.V.'s
Rotaries P/Button P/Button S/Standard D/S Colour S/?l Cok’)'ur .
GEC 5.00 Thocn 1400 9.00 20 24" 20" 24" 19, 25" from £30 19”. 20, 227,
Thorn 950 5.00 Bush 161 9.00 Bush 11.00 Bush 15.00 i.e. GEC. Bush 24 from £50
K.B. Trans— Baird 9.00 GEC 11.00 GEC 15.00 Philips, Baird Working from
tuners 5.00 Philips 210  9.00 Philips 11.00 Philips 15.00 etc., £55
Pye 5.00 Pye 9.00 Pye 11.00 Pye 15.00 includes many makes
etc. etc. - etc. Thorn 16.00 as well
etc. as foreign models.
REDUCTION ON QUANTITIES
WHY NOT TRY OUR EXPRESS MAIL ORDER ON ANY OF THE ITEMS LISTED.
PLEASE ADD 12%% V.A.T. TO ALL ITEMS AND OVERSEAS AT COST. CASHWITH ALL ORDERS.

BRIARWOOD TELEVISION LTD.

ford, West Yorkshire BD7 INS Tel (0274) 22046.

116

]

TELEVISION JANUARY 1978



BRIARWOOD TELEVISION LTD.

Mills, S ville Road, Wast Yorkshire

Leg ills,
BD7 INS. Tel: (0274) 22046.

All transistors, IC’s, offered are new and branded. Manufactured

by Mullard, |.T.T.. Texas. Motorola etc.

Please add 12 3% VAT to all items and overseas at cost.

Cash with all orders. All prices subject to alteration without noticz.

TELEVISION TUBE
SHOP

NEW TUBES AT CUT PRICES

P & P U.K. 25p per order, allow for and g
TYPE PRICEE | TYPE PRICE £
AC107 023 | BC171 0.07
AC113 017 | BC172 o
AC115 0.17 | BC173 0.15
AC117 024 | BC177 0.14
AC125 020 | BC178 0.1
AC126 0.18 | BC179 0.11
AC127 0.19 | BC182L 0.08
AC128 0.15 | BC183L 0.07
AC131 0.13 | BC184L 0.1
AC141 0.23 | BC186 0.2
AC142 0.16 | BC187 0.08
AC141K 0.29 | BC209 0.14
AC142K 029 | BC212 0.13
AC151 0.17 | BC213L 0.09
AC165 0.16 | BC214L 0.14
AC166 0.16 | BC237 0.07
AC168 0.17 | BC240 0.31
AC176 0.15 | BC281 0.24
AC176K 028 | BC262 0.20
AC178 0.25 | BC263B 0.20
AC186 026 | BC267 0.19
AC187 021 | BC301 026
AC1B8 0.19 | BC302 0.30
AC187K 0.34 | BC307 0.10
AC188K 0.34 | BC337 0.09
AD130 0.50 | BC338 0.09
AD140 0.65 | BC307A 0.12
AD142 073 | BC308A 0.12
AD143 0.70 BC309 0.14
AD145 0.70 BC547 0.09
AD149 0.64 BC548 0.11

- AD161 0.41 | gcs49 011
AD162 0.48 BC557 0.11
AD161 1.30 | BD112 0.39
AD162 BD113 0.65
AF106 0.42 | BD115 029
AF114 0.20 BD116 047
AF115 022 | BD124 1.00
AF116 022 { BD13 0.32
AF117 022 | BD132 034
AF118 058 | BD133 0.37
AF121 0.43 | BD135 0.23
AF124 0.33 | BD136 0.24
AF125 0.29 | 8D137 024
AF126 029 | BD138 0.23
AF127 029 | BD139 0.40 -
AF139 0.39 | BD140 0.28
AF151 0.24 | BD144 1.39
AF170 0.29 | BD145 0.64
AF172 020 | BD222/T1P31A 0.39
AF178 0.49 | BD225/T1P31A 0.39
AF180 0.49 | BD234 034
AF181 060 | BD222 0.50
AF186 0.29 | BDX22 0.73
AF239 0.43 | BDX32 1.98
AU113 1.29 | BDY18 0.75

BDY60 0.80
BA130 0.06 | BF115 0.24
BA145 0.14 | BF121 0.21
BA148 0.12 | BF154 0.19
BA155 0.08 | BF158 0.19
BAX13 0.03 | BF159 024
BAX16 0.08 | BF160 027
BC107 0.07 | BF163 027
BC108 0.09 | BF164 0.14
BC109 0.09 | BF167 0.23
BC113 0.08 | BF173 021
BC114 0.14 | BF177 0.28
BC115 012 | BF178 0.24
BC116 0.09 | BF179 0.28
BC117 0.13 | BF180 0.30
BC119 0.24 | BF181 0.34
BC125 0.12 | BF182 029
BC126 0.09 | BF183 0.29
BC136 0.14 | BF184 0.23
BC137 0.14 | BF185 0.29
BC138 0.24 | BF186 0.30
BC139 021 | BF194 0.09
BC140 031 | BF195 0.09
BC141 022 | BF196 0.09
BC142 0.19 | BF197 0.10
BC143 0.19 | BF198 0.15
BC147 007 | BF199 0.14
BC148 0.06 | BF200 0.28
BC149 0.08 | BF216 0.12
BC153 0.2 | BF217 0.12
BC154 0.08 | BF218 0.54
BC157 007 | BF219 0.12
BC158 009 | BF220 0.12
BC159 0.10 | BF222 0.80
BC160 028 | BF221 021
BC161 028 | BF224 0.19
BC167 0.13 | BF256 0.37
BC168 009 | BF258 0.24
BC169C 1.00 | BF259 0.25

TYPE PRICEE | TYPE PRICE £
BF260 024 | 1N5404 0.12
BF262 0.39 | 1N5406 0.13
BF263 025 | 1N5408 0.16
BF271 0.20 T
BF273 012 | s A
BF336 035 [ ovens is
LIEEY 024 | gcegr 0.42
BF338 0.29 -
BFT42 026 | EF8O 0.40
BFT43 024 | EF183 0.50
BFX84 027 | EF184 0.50
BFX85 027 | EH90 0.60
BFX88 024 ﬁggg g;g
BFY37 022 | peioo o5
EhYS0 018 | oiciae 0.60
BFY51 0.17 d
BPveD o1s | PCF8O 0.50
BEVEs 027 | PCF86 0.58
Brrcs 027 | PCF8O1 0.60
. PCF802 0.70
BHA0002 190 |
CLB2 0.60
BR100 0.16
PCLB4 0.55
BSX20 023
PCLB6 0.60
BSX76 0.23
PCLBO5 0.60
BSY84 0.36
BToe 118 | PLF200 0.70
: PL36 0.85
BT108 123 | prod oea
BT109 109 | Lo, 090
BT116 123 | 200 s
BT120 2.08 :
PYSS 0.52
BU105/02 187 [ D02 0a 100
BU105/04 225 | oo 050
BU126 1.40 :
BU205 1.97 E.H.T.TRAYS MONO
BU208 249 | 950 MK2 1400 2.26
BY126 0.09 | 150018" 19" stick
BY127 0.10 237
0c22 110 | 150024" 5 stick 2.48
0cC23 1.30 Singte stick Thorn TV
0c24 130 | 11.16K 70V 0.75
0c25 045 | TV202 MT 0.75
0c26 040 | Tv2016K 18V 0.75
oc28 0.60
0c35 0.45 IC’s
0C36 058 | SN76013N 1.48
0C38 043 | SN76013ND 1.20
0ca2 045 | SN76023N 1.50
0C44 0.18 | SN76023ND 1.20
0c4s 018 | SN76226DN 1.50
0C46 0.35 | SN76227N 1.20
0c70 022 | TBA341 0.97
oc71 028 | TBAS20Q 1.50
0oc72 0.35 | TBA530Q 1.40
0oc74 0.35 | TBA540Q 1.45
oc75 035 | TBAS60CQ 1.90
0Cc76 0.35 | TBA570Q 1.40
0c77 0.50 | TBA80OO 1.00
oc78 0.13 | TBAB10 1.50
ocs1 020 | TBA920Q 1.80
0C810 0.14 | TBA990Q 1.60
ocs2 020 | TCA270sQ 1.45
0C820 013 | TCA270sA 145
oce3 022 | TCAa13278B 1.00
ocs4 0.28
E.H.T. TRAYS
oces 0.13
0c123 0.20 COLOUR
0C169 0.20 Pye 691 693 4.81
0C170 0'22 Decca (large screen)
06171 027 | €S52030/2232/2630/
0A91 005 | 2632/2230/2233/
BRC4443 085 | 263 o /5-67
R2010B8 179 | Philips GB 520/40/50
R20088 179 opitips g9 ggg
R20108 1.59 :
R2305 0.38 GECC2110 5.97
R2 GEC Hybrid CTV  5.57
305/8D222 037 | g 1 '3000/3500 5.50
SCR957 0.81
TIP31A 0.38 Thorn 800 242
TIP32A 036 | Thorn8500 523
' Thorn 9000 6.10
TIP3055 0.53 S S
T1590 019 | GECTVM25 -50
T1591 019 | ITT/KBCVCS5/7/8/9
TV106 1.09 5.96
: RRI (RBM) A823 5.89
Bang & Olufsen
DIODES 4/5000 Grundig
1N4001 004 | 5010/5011/5012/
1N4002 004 | 6011/6012/7200/
1N4003 0.06 | 2052/2210/2252R
1N4004 0.07 Tandberg (radionette
1N4005 0.07 Autovox 6.60
1N4006 0.08 | Grundig 3000/3010
1N4007 0.08 | Saba2705/3715
1N4148 0.28 Telefunken 709/710/
1N4751A 0.11 | 717/2000 6.80
1N5401 0.10 | Korting 6.80

A28-14W Equivalent...............£17.95
A31-410W............ £16.95
AWS59-91/CME2303 ..............£15.50
CMEI1201/A31-18W ..............£13.50
CME1220/A31-120W . £15.95
CME1420/A34-100W ............£16.50
CME1520/A38-160W ............£17.50
CME1602/A40-12W ... .
CME1713/A44-120................£17.50
CME1906/A47-13W ..............£12.50
CME2013/A50-120...
CME2306/A59-13W ...
CME2313/A59-23W ..............£18.95
CME2413/A61-120W . .£18.95

JAPANESE etc. TUBES

9AGP4... R——. ) i X. ]
190AB4.......ccovvivireerieenne.. . £15.00
190CB4........ceeveeeerreene . £15.00
. .£15.95
230DB4/CT468......................£15.95
CTS07...covvvervrrveecrerernenennn . £17.50
240AB4A ............. £15.95
310DMB4/DGBAM....................£19.00
310DWB4/DJB4 ....................£19.00
310EUBA4.. £19.50
3I10EYBA........occocvverneennnen....£16.50
310FDB4 ........ccvevvvereneee....£19.95
310FXB4 Equivalent...............£15.95
310GNB4A ... .£25.19

340AHBA4 ..........cooceeeeenenee... £24.50
COLOUR TUBES

12VARP22.. ...£62.50
330AB22........... ernenrrneensenenns . £57.50
470FUB22B..............ccuuu.n......£75.50
A47-342X .... .£69.50
A49-191X/120X ......cc.cn... ....£52.00
A51-220X/510DJB22.............£59.00
A56-120X ........ S ——— ....£59.50
A56-140X/410X ....................£62.00
A66-120X ..... £75.00
A63-11X/120X ...........c..........£69.50
A67-120X ...covvmeiirnirinnenen... . £72.00
A66-140X/410X ...£65.00

ALL TUBES GUARANTEED 12
MONTHS

CARRIAGE:
Mono £1.75. Colour £2.50
N. Ireland £4.00

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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MANGOR SUPPLIES

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

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

Combinations.

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

% Push button controls, small, compact battery
operated.

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

PRICE OF MK4 COLOUR BAR & CROSS HATCH
KIT £35.00 + 8% VAT + £1.00 P/Packing.

CASES, ALUMINIUM £2.40, DE-LUXE £4.80, BATT.
HOLDERS £1.40. ADD 8% VAT TO ALL PRICES!

ALSO THE MK3 COLOUR BAR GENERATOR

KIT FOR ADDITION TO MANOR SUPPLIES

CROSS HATCH UNITS. £25.00 + £1.00 p.p.

CASE EXTRA £1.40. BATT. HOLDERS £1.40.

ADD 8% VAT TO ALL PRICES.

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

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

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

*k Every kit fully guéranteed.

ALSO NOW AVAILABLE
MK4 DE LUXE (BATTERY) BUILT & TESTED £58.00 + 8% VAT
+ £1.20 P/Packing.
ALTERNATIVE MAINS SUPPLY KIT £5.78 + 8% VAT + 65p P/P.
VHF MODULATOR (CHI1 to 4) FOR OVERSEAS £3.50.
INFORMATION ON VIDEO TAKE-OFF FOR C.C.T.V.

MANOR SUPPLIES TELETEXT 77 KIT (incl TEXAS
DECODER). Full facilities in colour. External unit. AE
input to set. Write or call for further information. See
working demonstration model!

Pt g fE ¥

£ <4 WORN NG
g % Btwentrrariey
mosae

Manor Supplie,
R : . .

COLOUR, UHF & TELEVISION SPARES

T.V. PORTABLE PROJECT LOPT, SCAN COILS, DRIVER £12.50.
EHT RECEIVER £1.20; VIS GAIN VIS SELECT (TESTED) £3.80.
PACKS: 1.C. £5.20, TANT CAPS £2. 75 PRESETS 90p, TRANSISTORS
£3.90, SEMICONDS £3.20, BRIDGE REC. £1.95, C106 90p,
BYX7l/600 £1.20, RELAY £2. 25, CONTROLS £l 18, 6MH:
CERAMIC FILTER 68p, POST & PACKING 85p. MAINS
TRANSFORMER £6.80 p.p. £l .00. OTHER PARTS AVAILABLE.

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 + ALUM. CASE £2.00 75p.*) COMPLETE
TESTED UN?TSD RE DY FOR USE (DE- L&&E ASE) £19.00 p.p.
90p.* ADDITIONAL GREY SCALE KIT £2.90 p.p. 30p*

“NEW TYPE” UHF SIGNAL STRENGTH METER KIT £18.00
p.p. 90p. (VHF VERSION £18.80 p.p. 90p.°)

CRT TESTER & REACTIVATOR PROJECT KIT £18.80 p.p. £1.30*

“TELEVISION™ COLOUR SET PROJECT. MARK I DEMONSTRA-
TION MODEL WITH LATEST IMPROVEMENTS. WORKING AND
ON VIEW, SPARE PARTS STILL AVAILABLE.

“TELEVISION” 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 £14.80 p.p. 95p. Also DECODER panel

checked and tested on colour, full details, £19.80 p.p. 95p.

“FIVE in ONE” PANEL replaces Tuner IF, Decoder, RGB, and sound

boards of original project. Tested on colour, wnh all data. £35.00 p.p.£1.20.

MAINS TRANSFORMER 280W for “T.V.” Colour Set £11.50 p.p. £1.50.

TRIPLER £6. 001pp 75p, ERIE FOCUS £2.20, p.p. 30p, NEW AUDIO
UNIT £2.60 p.p. 15p.

STABlLlSER UNlTS. “add on” kit for either 40V or 20V £2.80 p.p. 35p.

GEC 2040 Surpl Panels, ex-rental, Decoder £5.00. T.B. £5 00 p. 90p.

BRC 3000 Surplus/Salv Panels, Decoder £7.50, Video £7.50 p., p 90p

DECCA Colour T.V. Thyristor Power Supply. HT, LT etc. £3.80 p.p. 95p.

BUSH CTV25 Power Supply Unit £3.20 p.p. £1.50.

BUSH CTV174 Decoder plus C.D.A. £8.50 p.p. £1.00

PYE 697 Line T.B. P.C.B. for spares, £1.50 p.p. £1.00.

MULLARD AT1023/5 convergence yoke. New £2.50 p g

DLIE delay line. New 90p p.p. 40p. AT1025/06 blue lat. 75p p p 30p

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

etc., and circuits £3. 758p 852 or incl. yoke, £5.00, PHILIPS G8 panels

for spares, decoder £2.5

VARICAP, Mullard ELC1043 'UHF tuner £4.50, ELC1043/05 £5.50,

Gl type (equlv 1043/05) £3.50 p.p. 35p. Control units, 3PSN £1.25,
4PSN £1.50, SPSN £1.80. Spec:al offer 6PSN £1. 00, 7PSN De-Luxe £1. 80
p.p. 35 . TAA 550 50p p.p

VARICAP VHF PHILIPS £3 80. ELC1042 £4.80, p.p. 35p, ELC1042 on
PYE P.C.B. £5.40, p.p. 65p.

VARICAP UHF/VHF ELC 2000S £12.50 p.p- 65£'

UHF/625 Tuners, many different types in stock. Lists available. UHF
tuners transistd. incl. s/m drive, indicator £2.85; 5 position push button
£2.50, 6 posn. push button £4.50 p.p. 90p. AE lSOL 30p p.p. 20p.

TRANSISTORISED 625 IF for T.V., sound tested (as featured in

Practical Wireless, Nov. *75). £6.80 p.p. 65

PHILIPS 625 LF. Panel incl. cct 50p p. ?

TURRET TUNERS, KB “Featherhght Cll, Phxhps 170 series, GEC

2010 £2.50. GEC 2018, 2019, 2038, 2039 5 position £4.2

TBA “Q™ L.C.s. 480, 530, 540, £2.20 550, 560C, 920 £3. thpp lgp

HELICAL POTS, 100K. 4 for £1.20 p.p. 20p

BUSH 161 Mains Droppers, two for 90p p.p 50p.

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

BUSH 105 to 186SS, etc.............. £6.80 SPECIAL OFFERS
DECCA DR1, 2, 3, 121/123, BUSH TV53/86, 95/99 ... £1.00
20/24, MS1700, 2001, 2401 ....£6.40 EKCO 380t0390........... £1.

DECCA MS2000, 2400.............. £5.80

FERG., HMV, MARCONI,

ULTRA 850, 900, 950 Mk. I ...... £7.30
95011, 1400, 1500, 1590.......... £5.

GEC 2000, 2047 series, etc..

INDESIT 20/24EGB ............0o... .
ITT/KB VC2 10 53, 100, 200, 300 .£6.20
MURPHY 849 10 2417, etc. ........ £6.80

PHILIPS 19TG121t0 19TG156 . £4.80
PHILIPS 19TG170, 210, 300...... £6.40
PYE 11U, 368, 169, 769 series..... £6.40
PYE 40, 67 series (36 to 55)......... £3.80
PAM, INVICTA, EKCO,
FERRANTI equivalents as above.
SOBELL 1000 series. .£6.40
STELLA 1043/2149.

THORN 850 Time Base Panel, Dual Standard 50p

MULLARD Scan Coils Type AT1030 for all stan(fard mono 110° models,
Es Stella, Pye, Ekco, Ferranti, Invicta £2.00 p.p. 85p.

PHl IPS G8 Tripler (1 174) £6. OOJ& 75p. Others avm]able.

p.p. 75p.; Auto type £1.80 p.p. 45p.

CALLERS WELCOME AT SHOP PREMISES
THDUSANDS DF ADDITIDNAL ITEMS AVAILABLE NOT NORMALLY ADVERTISED

MANOR SUPPLIES

172 WEST END LANE, LONDON, N.W.6.
{Near W. Hampstead tube stn: 28, 59 169 Bus Routss} 01-794 8751
Mail Order: 64 GOLDERS MANOR DRIVE, LONDON N.W.11.

PLEASE ADD 124% VAT TO PRICES (EXCEPT * 8%)

6.3V CRT Boost Transformers

EKCO 407/417 ...
FERR. 1084/1092 ..
FERG. 506 to 546
GEC 448/452..........
KB VCI, VCII (003) ......
REG 10-6, 10-17 etc. ...... £1.00
SOBELL 195/282/8........ £2.50
MANY OTHERS STILL AVAILABLE

COLOUR LOPTS p.p. £1.00.
BUSH 182 t0 1122 etc..... £7.80
MURPHY Equivalents.... £7.80
DECCA “Bradford”

(state Model No. etc).. £7.80
GEC 2028, 2040.. . £9.

ITTCVC 5109 .. £5. 80
PYE 691, 693 697 . £16.80
THORN 8500.........cc... £8.80
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FRONT COVER

Our front cover shows — amongst other
things — an ITT CC781 26in. television
receiver incorporating ITT's 30 channel
remote control system. A unique feature
of this receiver is that the remote control
unit functions both outside the set and
also when inserted in its housing in the
set. The latest version of this consolette
model incorporates ITT's new brighter
colour tube (see Teletopics this month).
Our thanks to ITT for their assistance
with photography.
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An Increasingly Versatile Device

The domestic television set used to be simply the thing that reproduced the programmes
transmitted by one or other of the three programme networks — unless you happened to
be connected to one of the wire systems that have experimented with local TV and pay
TV at various times. But have you noticed what an increasingly versatile thing the TV set
is becoming?

The first major extension to the domestic TV set’s possibilities came with the VCR,
enabling you to record off-air or replay prerecorded tapes. Domestic VTR systems have —
at a price — been with us for roughly a decade now, but till the advent of the easy to
handle VCR most low-cost VTR systems were intended for use with monitors, with the
signal interconnections at video and audio frequencies.

Then came TV games, first found in the pubs and amusement arcades, later appearing
in compact, relatively inexpensive packages for home use. The significant point here was
the entry of digital techniques on the domestic TV scene. On the broadcast side, digital
techniques had been making a substantial contribution to operations for some years,
starting with the BBC’s sound-in-syncs system (1969) in which the TV sound signal is
compressed, converted to digital form and inserted in the line sync pulse period, and
culminating with the IBA’s famed DICE, which provides electronic standards (lines,
fields, colour) conversion by converting the signals to digital form, processing them, then
converting them back into analogue form. Rather far from TV games you might think,
but it’s all part of the same process — the increasing impact of digital techniques on the
world of television.

In fact the technology of TV games has evolved considerably since their first appear-
ance. We described many of the basic TV games techniques in a series which started in
July 1974. The approach then was to employ a fair number of standard digital i.c.s to
build up the circuitry required. But why not go about it in the same way as the calculator
manufacturers? It didn’t take long for the semiconductor people to see this new possibility
for using their Ls.i. technology. This made it a relatively simple matter to provide a range
of games with just a single i.c. — the basis of the present generation of TV games. Add a
second i.c. and the whole thing comes up in glorious colour. But it doesn’t end there. The
talk now is of adopting microprocessor technology and making the system program-
mable, so that an almost unlimited range of games of varying degrees of complexity can
be played. The favoured system seems to be to use prerecorded cassettes to provide the
various programmes. And once you do that, you can extend the system to all sorts of
other uses — teaching systems and so on. In fact you’ve made the TV set into part of a
home computer installation — as we outlined in Teletopics last month.

It’s not impossible then to imagine some “viewers” using their TV sets for games,
instruction and VCR use, while keeping up to date with teletext news and getting extra
information via the PO’s Viewdata system — and never watching a transmitted
programme at all! We've come a long way then from the days of the TV set as a goggle box.

Teletext decoders and TV games are already being built into a few sets. What other
digital innovations can we expect in TV sets? One now well established use of digital
techniques is to provide all electronic channel selection. The varicap tuner simply asks to
be controlled in this way, and the system lends itself readily to remote control operation.
Once you’re controlling the tuner and generating various signals digitally there are other
things you might as well do. Like flashing the selected channel number on the screen, or
the time (coming shortly in Television!). Sets which do this sort of thing have been
available on the Continent for some while now. The latest development along these lines is
the picture within a picture — a reduced size picture from another channel being inserted in
the corner of the main display, so that you can watch two programmes at once or see
when to change over to a programme due to start on another channel. This involves some
interesting digital processes — you've got to lose lines, and compact the video informa-
tion by reading it into a memory at one speed and reading it out at another, in effect
operating at two standards simultaneously while keeping both in sync (remember how
difficult it has sometimes been to keep a set in sync on one standard!).

There’s only one thing that prevents a space-age TV installation in every home: cost.
But the cost of electronic hardware has a habit of falling dramatically once production has
achieved a certain level. TV games are already commonplace, and teletext decoders will
become a lot cheaper once specialised i.c. modules for the purpose go into large scale
production. From this point in time, it already seems that one can regard the days when
the TV set simply displayed one of the programmes available as the age of steam TV.
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BRIGHTER CTV TUBE

ITT have developed a new version of the 20AX tube
giving approximately 70% greater brightness for a given
beam current. Three factors have contributed to this
improvement: the use of a new red phosphor gives an 8%
increase; the shadowmask has been redesigned with wider
slots; and by making the faceplate glass lighter the
transmission factor has been increased from 52 to 68%. The
geometry of the shadowmask has been adjusted to avoid the
wider slots causing impurity — in the new computer-aided
design the pitch of the slots (distance between them) is
progressively increased towards the sides of the screen. The
tubes are interchangeable with standard 20AX types, and
are to be fitted first on a new luxury ITT receiver, Model
CC1781/BT — the trade price of this will be about £5 higher
than the existing model CC781. The development work was
done by ITT’s German TV setmaking subsidiary Schaub

Lorenz. Because the tube requires less drive, the focusing is,

improved while tube life is likely to be greater.

TOP JOB FALLS VACANT

One of the top jobs in TV engineering in the UK has fallen
vacant with the surprise resignation of Howard Steele as the
IBA’s Director of Engineering. Mr. Steele has accepted an
invitation to become Managing Director of Sony
Broadcast, which is being set up by Sony to promote the
sale of their broadcasting and video equipment in Europe.
Howard Steele leaves the IBA at a time when their u.h.f.
transmitter network is nearing completion and ILR has
been established.

PHILIPS DEMONSTRATE VIDEODISC
SYSTEM

Philips recently gave the first public demonstration of their
VLP (video long play) video disc system in the UK. Test
marketing of the system in the USA is to start in the

Autumn of 1978, and the introduction of the system on the’

European market is suggested as “not earlier than late
1979”. Development is proceeding, but the reproduction as
shown is not yet up to the standard achieved with video-
cassettes. The system was described in some detail in our
June 1974 issue. Briefly, the signal is recorded on the disc in
the form of a track of pits which vary in frequency and
length, i.e. frequency modulation is used. The track is
scanned by a laser beam which, when reflected, is
modulated by the signal. Detection is then simply by means
of a phototransistor. The advantage of the system is the
cheapness of the disc. The main technical problem lies in
ensuring that the beam follows the recorded track, since
there is no mechanical contact between the disc and the
scanning head: this means that a fairly complex servo
control system is required.

NEW TANDBERG COLOUR CHASSIS

Tandberg’s new CTV3 colour chassis, which uses the
20AX tube, is now in production and, as you would expect
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from this firm, has a number of interesting technical
features. The RGB output stages for example use
complementary (pnp/npn) transistor pairs, while the class B
field output stage uses complementary Darlington pair
transistors. The decoder consists of a TDA2560 for
chrominance and luminance signal amplification and a
TDA2522 demodulator/reference oscillator/PAL switch i.c.
(that’s the one that uses an 8-84MHz crystal), plus a
TBAS530 for RGB matrixing. The i.f. section is taken care of
by just one i.c. — a TDA2541. But as with most modern
chassis the most interesting part is the power supply, which
consists of yet another variation on the switch-mode theme.
A simplified block diagram is shown in Fig. 1.

The well known TBA920 serves as sync separator/line
oscillator, its line frequency output being applied to the base
of the line driver transistor Q725. The driver transformer
T725 has two secondaries, one of which drives the line
output transistor while the other drives the switch-mode
power supply. The first section of this consists of a sawtooth
generator. The output from this is one of the two inputs to
the comparator section, the other input being a d.c. voltage
proportional to the regulated 160V h.t. rail voltage. The
comparator consists of a differential amplifier, with the two
inputs applied to the bases of the two transistors. The
sawtooth input switches one transistor on, the other then
switching off, and in consequence a squarewave output is
obtained. The point at which the switchover occurs depends
on the d.c. input from the voltage sensor, so the differential
amplifier acts as a pulse width modulator, providing a
variable mark-space ratio squarewave output. This is fed via
a three-transistor driver to the base of the series chopper
transistor Q735. When this switches on, the reservoir
capacitor C738 is charged via the chopper transformer
T726. When Q735 switches off, the charging current is
maintained by the collapsing field around the primary
winding of T726. Two secondary windings feed separate
rectifiers to produce regulated 24V and 230V lines.

The current limiter is included to reduce the charging
current when the set is switched on. Should Q735 go short-
circuit the crowbar thyristor operates and blows F725.
Normal overvoltage operation occurs whenever the 160V
line rises to 180V. The crowbar thyristor then discharges

" C738, the circuit resetting itself once the overvoltage has

been removed.

At switch on Q725 is forward biased by the potential
divider network feeding its base, and in consequence a start
up supply is generated in its emitter circuit to get the line
oscillator going.

RELAY TRANSMITTER OPENINGS

Berwick-upon-Tweed (Northumberland) BBC-1 channel 21,
ITV (Border Television) channel 24, BBC-2 channel 27.
Receiving aerial group A.

Dartmouth (Devon) ITV (Westward Television) channel 41,
BBC-2 channel 44, BBC-1 channel 51. Receiving aerial
group B.

Kingsbridge (Devon) BBC-1 channel 40, ITV (Westward:
Television) channel 43, BBC-2 channel 46. Receiving aerial
group B.
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Fig. 1: Block diagram of the switch-mode power supply circuit used in the new Tandberg CTV3 colour chassis.

Llandyfriog (Dyfed) BBC-Wales channel 22, ITV (HTV
Wales) channel 25, BBC-2 channel 28. Receiving aerial
group A.
Llangeinor (mid Glamorgan). Coverage extended to cover
the Ogmore Vale.
Newcastle (Northern Ireland) BBC-1 channel 55, ITV
(Ulster Television) channel 59, BBC-2 channel 62,
Receiving aerial group C/D.
Okehampton (Devon) BBC-1 channel 39,BBC-2 channel
45, ITV (Westward Television) channel 49. Receiving aerial
group B.
Ramsbottom (Manchester) BBC-1 channel 48, ITV
(Granada Television) channel 56, BBC-2 channel 66.
Receiving aerial group C/D.
Strabane (Northern Ireland) BBC-1 channel 39, BBC-2
channel 45. Receiving aerial group B.
Troon (Strathclyde) BBC-1 channel 58, ITV (Scottish
Television) channel 61, BBC-2 channel 64. Receiving aerial
group C/D.
Woodbridge (Suffolk) BBC-1 channel 58, ITV (Anglia
Television) channel 61, BBC-2 channel 64. Receiving aerial
group C/D.

All these transmissions are vertically polarised.

VIDEO

The JVC Video Home System (VHS), which is one of the
main contenders in the current US videocassette battle, is to
be launched in the UK early next year. The advantage of
the system is that it provides up to three hours’ recording on
a low-price Lin. cassette. In addition to JVC, Akai, Hitachi,
Mitsubishi, National Panasonic and Sharp are producing
VHS machines. The bandwidth extends to 3MHz, and the
tape speed is 2-34cm/sec.

The 1978 edition of the Video Yearbook has been
published by Blandford Press Ltd., Link House, West
Street, Poole, Dorset BH15 1LL. The cost is £7-95, or
£8-45 inclusive of post and packing from the publishers. It’s
a substantial work of 440 pages, with over 700 companies’
products and services analysed in some 1,400 separate
entries, and is edited by Angus Robertson, Assistant Editor
of Video and Audio Visual Review. Thoroughly indexed by
subject and company, and with a comprehensive list of
European importers and distributors, this publication
should prove invaluable to those dealing with video
equipment from day to day. There’s useful general
information as well, including international TV standards,
standard connectors, and data on camera tubes and lenses.

A short course of nine lectures on Video Recording is
being held at the South London College (Knights Hill,
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London SE27 0TX). The course starts on January 17th and
the fee is £6. It’s intended for radio and television
technicians and engineers and video recording enthusiasts.

MORE CONTROLS GO

Two more of the preset controls with which we have
become so familiar in colour chassis are on their way out.
The tighter beam position tolerance of the 20AX system
means that vertical and horizontal shift controls are no
longer necessary — you won’t find them in the Philips G11
chassis for example, or the Tandberg CTV3 mentioned
above. A slight degree of horizontal shift can be provided by
means of the line hold control.

SOLUS ENTERS COMPONENTS MARKET

Solus (Electronics) Ltd., well known as suppliers of valves
and c.r.t.s, has entered the components market, offering a
comprehensive range of i.c.s and the ITT range of e.h.t.
triplers. There are Solus depots at Kirkwood Road,
Cambridge CB4 2PF; Walkley Lane, Heckmondwike,
Yorks; and 69 Carron Place, East Kilbride.

TV TELETEXT

DECODER

TROUBLE-SHOOTING AND REPAIR
SERVICE

To assist constructors who may encounter difficulties
with this . project, Television Technical Services are
offering a trouble-shooting and repair service for the
various modules. The charges are as follows: modulator
£2; input card £4.50; memory card £3.50; display card
£4.50; if./data recovery card £4.50 (including
alignment) or £6 to include published modifications.
These charges include the cost of replacing minor
components, and return postage. Any expensive
replacement parts needed will be notified to
constructors. Modules should be sent with remittance
and package able to withstand return mailing. Write or
phone for a quotation if you wish to send all four boards
for testing.

ends

Television Technical Services,

PO Box 29,

Plymouth, Devon. Tel: 0752 813245
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Letters

HALF MAINS VOLTAGE?

I think I can clear up some of the “half mains voltage”
mystery where (see Letters, November) a bridge rectifier is
connected across the mains supply. If the reservoir
capacitor is ignored, the chassis waveform (D) will consist
of negative-going half cycles. It can be calculated that these
will have an r.m.s. value of 169-5V with a 240V mains
input (the r.m.s. value of a half-wave rectified sinewave is
given by ./ H{V?), where V is the r.m.s. input voltage, and
this of course is the principle behind d.c. heater chains). If
the effect of the reservoir capacitor is now taken into
account, the bridge rectifier conducts during only a small
portion of the mains cycle, the chassis floating during the
remainder of the cycle. This probably accounts for T. I.
Birnie’s strange waveforms.

This doesn’t answer the main question, i.e. how dan-
gerous is the chassis potential? I would point out however
that although the r.m.s. value is only 169-5V the same peak
voltage as for the mains exists. — A. G. Jarvis, New
Romney, Kent.

Editorial comment: We have received
a number of letters making the same
point, that due to the presence of the
reservoir capacitor the chassis is
clamped at earth potential by D2 (see
Fig. 1) during the short period when
D4 and D2 conduct on the positive-
going peak of the mains input wave-

form, while on the negative-going E e E
peak when D1 and D3 conduct the =

chassis will be at the peak mains volt-

age (D1 on). During the rest of the Fig. 1.

mains cycle, when the bridge is non-

conductive, the chassis floats. The chassis is as much a shock
hazard as the mains live lead since the peak voltage on it exceeds
300V. Our thanks to all those who have written to us on this
subject. Incidentally, Mr Birnie comments that the waveforms
included with his original letter were measured on a hybrid Luxor
receiver in which an unstabilised 250V h.t. line is produced by a
bridge rectifier connected directly across the mains.

VCR EXPERIMENTS

I was interested to see in the December issue two long letters
commenting on my articles on various experiments with
VCRs: one of the purposes of writing them was to evoke
useful ideas from readers. I'll certainly be trying Mr.
Hammond’s ideas of using Thixofix and changing over the
cassette rollers. Other ideas are welcome!

As for the professional/amateur business, I can see no
reason why “amateurs”, who may be paid electronics
engineers though not engaged full-time in work on VCRs
and allied equipment, should not try out experiments. On
the contrary. Once a company has designed a product such
as a VCR, it’s not going to give it much further thought — it
will go on to the next model. Since the original Philips
N1500, we have had the similar N1501, the different
N1502, and now the totally different N1700 with its two-
hour playing time. I've successfully converted an N1500 to
skipped-field operation, and found it much more useful with
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the longer playing time. True, there’s a slight disturbance at
the top of the screen, due to the colour disturbance
mentioned in the correspondence last month. Much more
serious from my point of view, however, is the problem of
rewinding, which takes twice as long. A two-speed motor
would solve this if a suitable one could be found.

If an N1502 was converted to using slant heads it would
play for two hours. It wouldn’t be able to play its original
tapes of course, even if the speed could be altered by means
of a switch, since the new heads are different: but I don’t
see that this precludes conversion by an enthusiast for his
own purposes. I've recently been told that the mechanical
dimensions of the slant heads are the same as the ordinary
ones, so replacement should be possible. Whether the
electrical characteristics are the same remains to be seen. If
they are, or the differences can be compensated by
modification, conversion should not prove too difficult.

Philips have a real problem. A Japanese machine
running at 3-3cm/sec (about half the speed of the N1700)
is due out next spring, at a cost expected to be around
£650. If Philips change their system once again, there will
be justified concern amongst those who have purchased the
N1500, N1501, N1502 or N 1700, only to find them made
obsolete by a four-hour “N1900”. In my opinion therefore
Philips may well find it worthwhile introducing official
ways of converting their machines to give longer playing
times — and also to offer a duplicating service by selected
dealers so that existing tapes can be copied at the lower
speed.

I was interested to note that new drums and guides cost
£350. Since working machines can sometimes be bought
for this price, presumably a machine with worn-out drums
and guides has virtually zero value. It would make a useful
source of parts for experimenters, however, or could
alternatively be used as a rewind only machine to save head
wear on rewind. — J. de Rivaz, B.Sc. (Eng.), Harlow, Essex.

BUSH TUNING KNOBS

In his article on the Rank A823 chassis R. W. Thomson
mentions the problem of wear on the tuning knobs used
on various Bush sets, stating that the only cure is replace-
ment. 1 have managed to repair these knobs however by
using two self-tapping screws inserted about a quarter of an
inch from the end of the knob, screwing them in so that
they protrude sufficiently to locate with the spindle lobes.
The set on which this was done has been in use for ten years
without giving any more of this trouble. I hope this tip will
be of help to others — note that a small pilot hole must first
be drilled, otherwise the knob will split. — K. Colwell,
Consett, Co. Durham.

Editorial note: To comply with current safety standards, the
screws should be recessed and insulated using a blob of Araldite.

WAVY VERTICALS

In the Your Problems Solved section of last September’s
issue the problem of wavy verticals on the top one third of
the screen on sets — some new — fitted with the Decca 30
series chassis was raised. The problem is due to the line
output transformer core being oversaturated. This did
unfortunately happen on brand new receivers, especially if
the contrast control setting is a little on the high side. In
very bad cases, where more than the top 3cm. of the scan is
wavy, a replacement transformer should be fitted — the
Mullard AT2055/00 is the preferred type. It seems strange
that the problem did not seem to show itself in the earlier 10
series chassis. — Peter L. Corder, Brixham, Devon.
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Get-a great-deal from
arshall’s

Our range covers over 8,000 items. The largest selection in Britain.

TOP 200 IC’s TTL LINEARS R E
CA3018 08 LM380N-8  0.80 LMIB4SN 135 SN7B008KE 2.50 TAA521 100
CA301BA 108 LM380N14 0.98 LM1848N 180 SN76013N 170 TAAS22 190
CA3020 1.78 AM3B1AN 245 LM3900N  0.75 SN76013N0 1.57 TAA550 0.60
CA3020A 229 LM38IN 180 LM3909N 0.88 | SN7BO1BKE 250 | TAASE0 160
CA3021 218 LM382N 125 MC1303L 147 SN78023N 150 | TAA570 230
CA3022 183 LM3B4N 145 MC1304P 185 SN76023ND 1.57 TAABII8 1385
CA3023 178 LM388N 080 MC1305P 186 SN7B033N 255 TAAB21 215
CA3036 097 LM387N 105 MC1306P 1.00 SN78110N 148 | TAABEIA 132
CA3041 148 LM388N 1.00 MCI310P 191 SN78115N 187 TAABB1B  1.32
CA3042 149 | LM38SN 100 | MC1312P 198 | SN7s116N 206 | TAA700 391
CA3043 201 LM555CH  0.48 | MC1327P 154 | SN7613IN 138 | TAAS30A 100
CA3044 184 LM5B5CN  1.30 MC1350P 075 | SN768226N 184 | TAAS308 105
CA3048 088 LM701C 280 MC1351P 120 SN78227N 1851 | TAD10O 195
CA3048 223 | LM702A 280 | MC1352P 097 | SN76228N 175 | TBA120 065
CA3052 182 m702C 0.75 MC1357P 145 SN76530N 091 TBA231 120
CA3064 184 LM703IN 105 MC1414L 120 SN76532N 150 | TBA400 150
CA3085 174 LM709 065 MC1430P 220 SN78633N 1.30 | TBAS00 221
CA3068 02 | LM703-6 045 | MCI431P 300 | SN76544N 144 | TBAS00O  2.30
CA3087 13 LM709-14 045 MC14336  3.00 i“‘,aﬁ‘ﬁ" 208 | TBA510 221
CA3068 48 LM711CN 0.55 MC14356  1.80 SN76546N 144 | TBASI00 230
€A3070 A9 | M728 538 | MC)437L 180 | SN76550-2 0.41 | TBAS20 221
CA3071 31 | LM733CN 145 | MC1438R 746 | SN78552-2 0.85 | JBAS200 230

072 37 | LM74IC 085 | "MC1439G 145 76570N 208 | T8A530 198
CA3075 88 | IM741C-8 040 | MCI4556 155 | SNTG6G20AN 1.10 | TBAS30C 207

07 193 LM741C-14 0.50 | MC14566 220 76550N 110 | TBAS40 221
CA3086 0.51 LM747CN 080 MC1495L 470 SN76660N 0.60 | TBASS0 an
CA3088F 1569 LM748-8  0.50 MC14966  1.10 SN76666N 092 | TBASBOCO 3.22

308% 252 LM748-14 0.50 MC15296  6.50 SL414A 2.35 | TBAS70 129
CA30900 .50 LMI1303N 147 MC1530 6.50 SL415 250 | JBAB41B 250
LM301AH 087 | LMI304N 185 | MCI531G 650 | Sigloc 235 | TBA700 152
LM301-8 044 | LMI30OSN 185 | MCI553G 650 | SLgI1C 235 | TBA720A0 230
EM308H 82 | tMI307N 108 | MCi545t 675 | Ste12C 235 | TBAISO 188
LM308N 117 LMI35IN 120 MC1545L  8.7§ SL620C 350 | TBA8OD 120
LM370N 00 MI3ION 191 MC15506 0.80 SLB21C 350 | TBA820 1.03
iM371H 25 LM1458N  0.91: MC15526  6.40 SLB23C 575 | TBAS20 290
LM372N 15 LM1496N  0.91 MC1553G  6.40 SLB30C 2.35 | TBAY40 182
LM373N 25 LM180ON 178 MC15906 375 SLB40C 400 | TCAt60B 161
LM374N 25 1808N 192 560 250 SLB41C 400 TCA280A 130
LM377N 15 LM1820N 110 SAS570 250 SL701C 200 | TCA290A 313
LM378N 25 iMIB4IN 175 SN7600IN 157 TAA2 125 | TCA740 216
LM379S 386 iM1828N 175 SN76003N 255 AAJI 188 | TCABDD 3.13

A. MARSHALL (LONDON) LTD. Dept: TV
LONDON - 40-42 Cricklewood Broadway, NW2 3ET
Tel: 01-452 0161/2 Telex: 21492
LONDON - 325 Edgware Road, W2. Tel: 01-723 4242/3.
GLASGOW — 85 West Regent St., G2 2QD. Tel: 041-332 4133
BRISTOL — 1 Straits Parade, Fishponds Rd., BS16 2LX. Tel: 0272 654201

Callin and see us 9-5.30 Mon.-Fri.. 9-5.00 Sat. Trade & export enquiries welcome

NEW CATALOGUE 77
2nd edition for Autumn with over 8,000 line items. Plenty of new products and ideas.
35p post paid (25p to callers).

TELEVISION
TELETEXT
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We can supply from stock complete kits of parts —

POWER SUPPLY EXCLUDING TRANSFORMER
AND P.C. BOARD £12.50 + 65p P&P + 8% VAT.

INPUT LOGIC CARD UNIT EXCLUDING P.C. BOARD
£15.50 + 50p P&P + 8% VAT.

MEMORY-CARD KIT £32.00 + 60p P&P + 8% VAT.
DISPLAY CARD KIT £18.50 + 40p P&P + 8% VAT.

TV GAMES IN COLOUR - as featured in the July issue
of this magazine. We can now offer complete kits of
parts excluding the P.C. Boards at £35.00 delivered
including VAT and p&p. Alternatively sets of TV Games
Chips only, at £17.00 per set delivered including VAT

WHY NOT PAY US A VISIT AT OUR NEW CENTRAL LONDON
*BRANCH AT 325 EDGWARE ROAD, W2, ABOUT 100 YARDS
NORTH OF THE WESTWAY FLYOVER. EXTENSIVE STOCK
RANGE. MANY SPECIAL OFFERS TO PERSONAL SHOPPERS
ONLY.

and p&p.
We also carry a comprehensive range of transistors, diodes. bridges, thyristors, diacs, opto
components, all kinds of integ d circuits, i . resi: . plugs and sockets.
ALL MANUFACTURERS BRANDED PRODUCTS.
Prices correct at 16 November, 1977, but please add VAT, p&p 40p.

T.V's! T.V's! T.V's!

Special clearance of 25" dual std. Philips G6. Thorn 2000 and RBM
C.T.V's from only £16.00

19" GEC S$/STD from only £24.00. Working from £40.00
{limited number without tubes at only £16.00)

22" Philips 511 S/STD from only £28.00. Working from £44.00
22" Pye Hybrids from only £32.00. Working from £48.00
22/26" Pye Varicaps from only £48.00. Working from £64.00
197/22"/26" Bush Integrated. Beautiful sets all prices.
207/22""/26" Thorn 3500 — working or not. Lots of choice.

26" EMO Eurosonic 110° tube. Slimlines from £60.00

Hundreds of Mono T.V's — all makes — all sizes.

Colour Tubes — Ex equipment tested 25~ £16.00
19" £20.00. 20°/22" £24.00. 26" £28.00. Plus £4P & P

Mono tubes any size all at £5.00 + £3P & P

All tubes fully guaranteed.

ALL PRICES PLUS VAT (Mail order from Bradford Only)
Please write for quotations on any set or spares.

Quantity discounts.

Callers welcome.
Deliveries arranged.

Now open at:—

LONOON

Kingsley House, Off Avonmore Rd,

(Opp Olympia), Hammersmith Road, W14.
Tel: 01-602 2982

WEST SOUTHERN NORTHERN " SCOTLAND
Unit 4A, Watling Street, Thornhury Peacock Cross
Bulwark Industrial Estate,  Hockeliffe {3 miles Roundab Industrial Estate,
Chopstow, north of Dunstable Loeds Road, Burmbank Road,
Nr. Bristol. Tel. on AS5). Tel. Hock- Bradford 3. Hamilton.
Chepstow (02912) B652  kffe (052521) 768 Tel. (0274) 665670  Tel. (DB9B2) 29511
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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

£6.75 RETAIL
(VAT. INCLUDED AT 124%)
Postage and Packing 70p

All Lopts NEW and GUARANTEED
for SIX MONTHS

PAPWORTH

TRANSFORMERS
80 MERTON HIGH STREET,

S 01-540 3955
123

£6.20
TRADE




TRANSISTORS, ETC. Type  Price (E) | Type  Price(£) | Type  Price (£} | Type  Price (£) Type  Price (£} | Type  Price(£} | Type  Price (£}]| Type  Price (£}
Type  Price(£) | Tvpe  Price(£) | BC169* 10.94 | BC301  0.38 | BO136 .48 | BOY20  1.07 | BF269  0.61 |BRYSS 10.48 | OC42 0.88 | 2N1B93  0.40
AC107 048 | AF149 045 | BC160  0.78 | BC303  0.60 | BD137  0.48)|BF115  0.30| 8F262  0.84 |BRYSe 10.44 | DC44 0.34 | 2N2102  0.81
AC117 0.38 AF178 0.78 | BC161 0.80 | BC307A& B 80138 0.52 | BF117 0.48 | BF283 0.82 |BT108 1.80 | Oc4s 0.32 | 2N2221A 0.50
AC126 038 | AF179  0.78 | BC167B 1018 10.17 | BO139  0.55] BF120  0.85| BF270  0.47 |BT103  1.99 | OC71 0.73 | 2N2222A 082
AC127 040 | AFIBO  0.75 | BC168B 10.14 | BC308& A10.17 | BD140 089 BF121  0.88) BF271  0.82 |BT118 148 | 0C72 0.73 | 2N2369A* 0.44
AC128 038 | AF181  0.72 | BCI69C 10.16 | BC309° 10.17 | BD144  2.24 | BF123  088| BF273 1033 |BT119 5.8 | 0ca? 0.53 | 2N2484 0.88
AC128K 035  AF186  0.99 | BC170° 10.16 | BC317+ 10.22 | BO14S  0.75|BF125  0.88| BF274 1034 |BUI02  2.88 | OCBIO  0.87 | 2N2848 078
AC141  0.36 | AF202 027 { BC171° 10.16 | BC318C 10.23 | BOIS7 051 | BF127  0.68| BF333 067 |BU10S 1.96 | 0C139  ©0.78 | 2N2698  1.30
AC141K 040 | AF239 0.0 [ BC172° 10.14 | BC319C 10.26 | BO16O  1.68(BF137F 0.78] BF338 043 |BU105/02 196 | OC140  0.80 | 2N2904* 042
AC142 0.34 | AF240 1.40 | BC173* 10.22 | BC320 10.28 | BO163 0.67 | BF152  10.19 | BF337 0.48 | BU108 3.18 | 0C170 0.34 | 2N2905* 0.33
AC142K  0.39 | AF279S 0.1 | BC174A& B BC322  10.24 | BD177  0.88 | BF167 032 BF338  0.88 [BUI26 2.18 | OC171  0.34 | 2N2926G 10.18
AC151 031 | ALIO0O  1.10 10.26 | BC323 068 | BO178  0.59 | BF158  10.26| BF356  0.52 |BU133  1.77 | DN236A 0.72 | 2N29260 10.14
AC152 0.34 | AL103 1.13 | BC176  0.22 | BC327 10.23 | BD1B1Y 1.04 | BF159  10.27 | BF362 10.62 |BU204  2.02 | R2008B  2.26 | 2N2926Y 10.14
ACI53 ~ 042 | AU103 210 | BC177° 020 | BC328 10.23 | BO182  0.90 [ BF160 10.22 | BF363  10.62 |BU205  2.24 | R20108  2.85 | 2N2955 112
ACI53K 043 | AU107  1.90 | BC178* 022 | BC337 10.24 ( BD183  1.18|BF161  0.48| BF4S7  0.68 |BU206  2.97 | TiC44  10.29 | 2N3053  0.28
ACiS4 031  AUIIO  1.90 | BC179" 028 | BC33B  10.19 | BO184  1.43 | BF162  10.65 | BF458  0.84 |BU208  3.18 | TIC46  10.44 | 2N3054  0.62
AC176 042 | AU113  2.40 | BC1B2° 10.14 | BC347A° 10.17 | BO187  0.81 | BF163  10.68 | BF459  0.81 |BU407  1.12 | TIP29A 048 | 2N3056 0.70
AC178  0.42 | BC107* 0.6 | BC182L* 10.14 | BC34BA & B B0188  0.86 | BF164  10.85 | BF594 10.18 |BUY7B  2.68 | TIP30A 0.88 | 2N3702 10.19
AC179 0.48 | BC108* 0.16 | 8C183* 10.14 10.17 | 8D1B9 0.71 | BF166 0.38 | BF596 10.17 {BUY79 2.88 | 1IP31A 0.82 | 2N3703 10.18
AC187  0.42 | BC109* 0.17 | BC183L* 10.14 | BC349A & B BD201  1.18(BF167  0.52] BF697 10.17 {C1080  0.89 | TiP32a  0.67 | 2N3704 10.18
AC187K 0.45 | BC113  10.18 | BC184® 10.14 10.17 | B0202  1.50 | BF173  0.30| BFR39  0.33 | E1222 0.47 |TIP33A  0.99 | 2N3771  1.88
AC188 042 ; BC114  10.20 | BC184L® 10.14 | BCISOA® 10.20 | 80222  0.78 { BF177  0.36 | BFR4O  0.29 [E5024 1019 | TIP3aA  1.73 | 2N3772 182
AC18BK 0.42 BC115 10.21 | BC186 0.25 | BC351A° 10.18 | BD22S 0.91 | BF178 0.38 | BFR41 0.286 | GETB72 0.48 | TIP41A 0.80 | 2N3773 2.90
AC193K 048 | BC116° 10.21 | BC187  0.27 | BC3524° 10.24 | BO232 220 | BF179  0.42 | BFREO  0.35 |MC140 10.38 | TIPA2A  0.91 | 2N3819  10.38
AC194K  0.52 8Ci17 10.20 | BC192 0.58 | 8C360 0.24 | BD233 0.52 | BF180 0.38 | BFR61 0.29 [ MJE340 0.68 | TIP2055 1.78 | 2N3868  1.72
ACY17 120 | BC118  10.17 | BC207+ 10.14 | BC377 ~ 0.22 | BD234 0.7 | BFI8)  0.35 | BFR62  0.28 | MJE341 0.72 | TIP3055 0.67 | 2N3804 10.24
ACY19 095 | BC119 032 | BC208  10.12 [ BC44) 089 | BO235 0.9 [ BF182 044 | BFR79  0.36 | MJE370 074 | TiS43  10.38 | 2N3905  10.26
ACy28 098 | BCi25¢ 10.22 | BC212* 1017 | 8C461 078 | BO236  0.62 | BF1B3  0.52 | BFREO  0.32 | MJE371 079 | TIS73 1136 | 2N4032  0.87
ACY39 202 | BC126 10.24 | BC212L* 10.17 | BCA77 0.20 | BD237 0.69 [ BF184 0.31 | BFR81 0.28 | MJES20 0.88 | TIS90 10.23 | 2N4036  0.60
AD140 0.8 | BC132 1017 [ BC213* 10.16 | BC47B  0.19 | BD238  0.70 | sF185  0.28 | BFT41 048 | MJES21 095 | TIS91  10.25 | 2N4058  10.18
AD142 069 | 8C134 1020  BC213L° 10.16 | BC479  0.19 | BO253 2.8 | BF194* 10,12 | BFT43  0.56 | MJE2955 1.20 | ZTX108 10.13 | 2N4291 10.27
AD143  0.71 | BC135  10.19 | BC214*  10.17 | BC547° 10.13 | BD410  1.85 | BF195* Q11| BFW11  0.66 | MJE3000 1.98 | ZTX109 1014 | 2N4392  2.84
AD149 086 | BC136  10.20 | BC214L* 10.17 [ BC548* 10.12 | BD437  0.98 | BF196  10.14 | BFW30  2.17 | MJE30SS 0.78 | ZTx213 10.21 | 2N4%02 2.40
AD161  0.68 . BC137  10.20 | BC237° 10.16 | BC549* 1018 | BO43B 1.7 | BF197  10.18 | BFW59 1019 | MPF102 10.40 | ZTX300 10.16 | 2N4921  0.61
AD162  0.70 | BC138  10.30 | BC23B° 10.16 | BC550 10.15 | BDS17  0.41 [ BF198  10.28 | BFWEO 10.20 | MPSB566 10.31 | ZTX304 10.26 | ZNS080 10.32
AF114 036  BC140  0.90 | BC239C 10.23 | BC556 10.18 | BO518 043 | 8F199  10.29 | BFWSO  0.28 | MPSAOS 10.47 | ZTX500 10.17 | 2N5294 0.48
AF115  0.38 | BC141 095 | BC251A&B BC557° 10.14 | BOS19  0.88 | BF200  0.65 | BFX29  0.33 | MPSAOS 10.48 | ZTX502 10.19 | 2N5296  0.62
AF116  0.41 | BC1a2  o0.20 10.27 | 8C558° 10.13 | BOS20  0.881BF218  0.42( BFX84  0.30 | MPSAS5 10.80 | ZTX504 10.30 | 2N5496  1.08
AF117 032 | BC143 033 | 8C252A° 10.25 | BCSS9° 10.18 | BO599  0.87 | BF224) 10.20 | BFY1B  0.83 | MPSA56 10.83 | 2N696  ©0.30 | 2N6178  ©0.71
AF118 088 | BC147¢ 10.12 | BC253B 10.38 | BD115  0.93 [ BO60O0  1.23 | BF240 10.32 | BFYS0O  0.33 | MPSUOS 0.68 | 2N697  0.38 | 2N6180  1.39
AF121 _ 0.50 | BC148* 10.11 | BC261A 0.28 | BD123  0.98 | BOX14  1.02 | 8F241  10.31 | BFYS51 0.31 | MPSUOG 078 | 2N708  0.16 | 2SC843A 138
AF124  0.38 | BC149* 10.13 | 8C262A° 026 | BD124  0.88 | BOX18  1.85 | BF244 1037 | BFYS2 030 | MPSUS5 1.26 | 2N708  0.35 | 25C1172Y 2.80
AF125 038 | BC152 10.25 | BC2638  0.27 | BO130Y 1.56 | BOX32 2.7 | BF245B 10.68 | BFYS0  1.37 | MPSUS6 1.32 | 2N914  0.21 | 250232 0.8
AF126  0.36 | BC153  10.20 | BC267  0.16 | BO131  0.49 | BOX64A 1.89 | BF255 10.58 | BLY15A 109 | OC26 090 [ 2N918  0.24 | 40381  0.48
AF127 048 | BC154 10.20 | BC268C 0.14 | BDO132  0.54 | BOX6SA 1.69 | 8F266L* 10.40 | BR101T 047 | Oc28 1.19 1 2N1164  3.60 | 40362  0.50
AF139 048 | BCIS7* 10.13 | BC294 10.37 | BO133  0.561 | BOY16A 0.43 | BF257  0.49 | BRC4443 0.76 | 0C35 093 | 2N1304 085 40595 139
AF147 052 | BC1S8* 10.12 | BC300  0.80 | BO135  0.42 [ BOYI8  1.56 [BF258 083 | BRY39  0.48 | OC36 0.88 | 2N1711 045 40854 081
- ; 7 DI P ZENER DIODES RESISTORS Ahternative gain versions
LINEARIC's | Type FPrice(f) | Type Priceif) | DIODES Tme POl ] ACOmW plastic 30-33  21peach | Carbon Fltm (5%t oa | available on items marked *
Type  Price(£) | SCO503P . 0.98 | TAA960 11.38 | Type  Price(f) | By206  0.31 ic 3.3-
1/1.3Wplastic 3.3-180v  20peach | 1w 56 0.330K Q(E12) 3p
BRC1330 10.93 | SC9504P 0.97 | TAD100 12.68 | AA113 0.17 | BY238 0.25 1.5W flange 4.7-75V 99peach |lw 100-10M O (E24) 3 TELEVISION
CA3005  1.80 [SL414A  1.91 | TBAI20A 10.90 [ A9 013 | BYXI0 031 | g oo9e Sl 700 67peach |Iw 10 0-10M O (E12) 5:
CA3012 148 |SL4324 282 | TBAI20S 10.99 | AAZI3 030 | FSY11a o8 [ 3SSWPlstc ovf 92poach |2w 10 0. 10M 0 £ 85 | Monochrome Portable
CA3014 2.23 |S1439 180 | T8A240A 13.88 | AY102 186 | FSY41A 0581 | o Suql-2TRY £6.886ach | Wirewound (%) ALL the semiconductors
CA3018  1.08 |SL9018 14.10 | TBA2B1 12.07 | BA1O0O  0.24 | TTa4 0.08 . 2)W0220-2700  18p | You need for this project In
CA3020  1.86 |SL917B 16.60 | TBA395 -12.58 | BA10Z  0.25 | ITT210  0.63 | VDR'SETC. VALVES AW 1.00-10kQ 220 | one pack — simple buying,
Ao 1ot | oNT2a0INITae | Toasos 124 | BAl0d 019 | TTB27 Q.80 | Tvee  Fricelt) | Type  Pricelt) | Jw 10029k0 a4y | casy price.
CA30288 1.26 | SN76001N 1148 | TBA480Q 11.84 | BA110  0.80 | ITTo21 012 | E295Z2 0Y86/87 10.64 |11 100-22k0  28p | Ask for TMP Packi
CA3045 1.38 | SN76003N 2.24 | TBASOO 11.99 BAH; 3.12 Trszz 0.12 53; ;g-‘;‘: 0Y802 " 10.84 | 2w 10022k 0 ,,: °
CA3046  1.02 | SN76013N 1.80 | TBAGOOQ 12.00 | BA11 .86 | ITT923  0.18 . ECC82  10.84 2
LM309K 1.88 | SN76013ND1.28 | TBAS10 11.99 | BA115 0.1% | 1771075 0.15 | E298CD EFBO 10.64 | COLOURTEXT ADAPTOR | JUST 1%23-00 &Indudins
MC1307P 11.32 | SN76023N 1.80 | TBAS20Q t2.98 | BA121  0.85 | 1772001 0.2 | /A258 1020 | crias 1030 | iasgear 7026 VAT and p & p-
MC1310P 12.94 | SN76023N01.28 | TBAS30 11.98 | BA129 0.3 | 172002  0.13 | E298ED EF184  10.70 | Full facility colourtext decoder
MC1312P 2.20 TBAS30Q 12.80 | BA14S 0.19 | ITT2003 0.25 /A258 10.18 EHO0 1t0.84 | to place between aerial and CONVERTERS!
MC1314P 3.85 | SN76033N 2.24 | TBAS40 13.21 | BA148  0.19 | 0A10 0.37 | /A260 10.18 | g 3, 11.08 | receiver. All you would expect| X ) .
MC1315P 4.16 | SN76110N12.30 | TBAS40Q 13.20 | BA154 0.19 | 0A47 0.15 /A262 10.18 | oCcgs  10.88 | of & quality, ready-made unit. D;‘?‘" "r:’:"‘ for
MC1327P 11.86 | SN76226N 13.18 | TBAS550Q 14.10 | BA155  0.19 | 0AB1 0.17 | /A266 1018 | pccgs’  10.78 | Leaflet on request. sih & G DRI
MC1327PQ SN76227N 11,85 | TBAS60C 13.13 | BAIS6  0.15 | 0AS0 010 [ /P268 10.18 | pccas  1o.74 1£311.88 | Ere. ere. Type CMOGS/RA
11.86 | SN76502N10.92 | TBAS60CQ13.22 | BA1S7  0.25 | 0A91 0.12 | £2982Z PCC189  10.94 BUB WD
MC1330P 10.93 | SN76530P 11.85 | TBAS70 11.29 | BA1S8  0.28 { 0A200 010 | /05  10.20 | ocras  1ggs | REMEMBERNOTA KIT £21.62
MC1350P 10.85 | SN76533N 11.20 | TBA641AX12 BA201 013 | 0A202  0.13 /06 1018 | pcrge 10.74 P. & P.; UK: £0.12 per order. Overseas: At cost.
MC1351P 10.90 | SN76544N 11.85 2.55 | BAX13  0.08 | S2M1 0.38 | E29900/P116 - | pcrag0  11.16 Please add VAT at 8%, and 12}% on items marked 1.
MC1352P 10.90 | SN76660N 10.80 | TBA673 t2.19 | BAX16  0.10 | SeMm1 049 | P354all10.17 | pCrao1  10.74 | This advertisement shows only part of our range. Our
MC1353P 0.92 | SN76666N 10.90 | TBA700 12.80 | BAY72  0.18 | TV20 2.25 | E2990H PCF802 10.79 | lists show 7400 series, op. amps., scr's stc., hardware,
MC1355FP 1.82 | TA7073P 13.81 | TBA720AQ12.38 | BB104B  0.52 | IN914 0.07 /P230 10.72 | pcigr  1o.88 capacitors, special Lv. items,.many more transistors,
MC1357P 1.42 TAAaog t:.g: TBA720Q rz.:so; ::}ggg g.:: :N91ga 2.2: 233222525;‘ 059 | PCLB3 1074 diodes, i.c's & valves and full Labgear range.
MC1358P 11.80 | TAA32 I TBA750A 12. . N11 X . PCLB4  10.85 ;
MC1358PQ TAA350A 11.96 [ TBA750Q 12.07 | 8B110B  0.45 | IN1185  1.30 | VA10156 1078 | .l'ge 10774 Giro A/C 23 832 4000 A/C facilities available.
11.86 [TAA435  1.20 | TBABOO 2.40 | BR1OO  0.40 | IN40O1  0.05 | VA1026 10.84 | ocigns/ss10 74
MC1458G 0.98 |TAA450 13.39 | TBAB10AS 1.96 | 8Y100  0.35 | IN400Z  0.06 | VA1033/34/38/ POSO0 378 EAST GORNWALL
MC1496L 0.88 (TAAS50 10.60 | TBA920Q 13.68 | 8Y103  0.36 | IN4003  0.07 | 39/40/53 PFL200 10.94
MC3051P 0.58 | TAAS70 12.30 | T8A940 11.95 | 8Y118  1.10 | IN4004  0.08 all10.17 | 56 11.08
MFC40008 0.85 |TAA611A 1.70 | TBA950 13.88 | 8Y126  0.16 | IN40O5  0.09 | VA1055s/565/ PLB1 10.94 co M Po N E N Ts
MFCA060A0.88 | TAMG118 188 | TEASS0 12.90 | BYIZ7  0.18 | INd0O7 014 86/67s 021 | PB4 1078
MFCED40 1.11 | TAA621AX12.43 | TBA990Q t3.35 | 8Y133 .38 | INa148 .06 ' PL504  11.08
MICIP 1288 | TAAS300 3.91 | TCA270A 356 | Y140 140 | INaass 0.0 | VAIO77 1027 | BIZ00 1303 CALLINGTON - CORNWALL
ML231  14.80 | TAA630S 4.18 | TCA270CQ13.55 | 8Y164  0.75 | INS400  0.15 Iid%e | Psos 1310 PL17 7DW
ML232 14.60 | TAA661B 1.78 | TCA270Q 13.88 2211773 :g :gf:ot g.;; VA1104 1044 | PLBOZ 1325 L1
NESS 0.72 | TAA7 13.90 | TCA8 N . .
S S || AT ,3,,, Toadde ST levisz  11e | iSes0  oon SO, R AOLEE o'se TEL: CALLINGTON (05793) 2637. TELEX: 35544.
SASS70 12.01 | TAAB61A 086 | ZN414  11.48 | 8Y199 029 | 5921 0.2 {95003 11.20 | PYS00A t1.47 (OFFICE OPEN 9.30-5.00 Mon-Fri)
=
REBUILT COLOUR TUBES West Xitlands TV Trade Sales
ALL SIZES AVAILABLE UL DL GO

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

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

* 19 years’ experience in tube rebuilding.
% Trade enquiries welcomed.

N.G.T.ELECTRONICS LTD.
120, Selhurst Road, London, S.E.25.
Telephone: 01-771 3535

COLOUR and MONO TV's

Why not call in and see us . . . A relaxed friendly
atmosphere, together with a choice of hundreds of
sets at low, low prices.

Colour from £15. Mono from £2, also stands,
spares, etc. Send an S.A.E. or phone, for our
current price lists and area map showing how to
find us.

WMTYV Trade Sales
1532 Pershore Road, BIRMINGHAM B30 2NW.
021-458 2208.
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Test Report:
The Vorta VSM470

Field Strength Meter

Roger Bunney

THE writer has used a Wolsey MC66 1C field strength meter
for over a year and has found it a useful and accurate tool
for making aerial and amplifier measurements (see
Television, October 1976). Quite recently the opportunity
arose to test and evaluate the recently introduced Vorta
VSM470 field strength meter. The writer accepted this with
enthusiasm and great interest, if not with slight reservation:
the Vorta meter is about half the price of the Wolsey unit,
and since the latter is excellent value thoughts arose as to
the quality and accuracy of the budget-produced Vorta!

As the illustration shows, the Vorta meter is compact,
simple to operate, and the readings are easily read from the
scale which is calibrated in equal divisions up to 10. Battery
access is via a screw lid at the rear of the unit, two PP6
batteries being required. The connections within the rear
compartment are made by snap-on connectors. With
practice the batteries can be quickly fitted but I must
confess to finding it difficult initially to insert the PP6s into
the compartment.

The panel control adjacent to the meter gives one
position for a battery check in addition to the two ranges of
field strength reading — ImV and 10mV fs.d. The only
other control is for tuning, with channel indication through
a small window. To allow a greater accuracy over the
complete tuning range of the u.h.f. tuner (a standard u.h.f.
tuner is fitted) there are two coaxial sockets, one for group
A and B inputs, the other for group C/D. The reason for the
twin sockets is to compensate for the non-linear
characteristics of such tuners, with a tendency for reduced
gain as frequency increases. A small jack socket is fitted to
allow for audio monitoring of the sound/vision carrier, a
deaf-aid type earpiece being supplied.

The case is of metal, the front panel being sprayed white
and the cover a hammer finish blue. The leatherette carrying
case allows for a complete “hands-off”” operation in difficult
locations. The crystal earpiece allows sufficient audio drive
to identify a specific signal.

Since my Wolsey meter was to hand and of proven
accuracy it was possible to carry out comparison checks
with a known value signal and compare with the display on
the Vorta. The manufacturers state that the accuracy is
+6dB, dependent on battery level. In practice the variation
was much less than this, and where variation did occur the
Vorta meter tended to read low. Since the low readings
made were of a low order and well within specification the
writer considered the performance in this respect
acceptable.

Further tests were made at several points along the
tuning spectrum with a 6dB pad inserted (to reduce the
displayed reading by half). In both ranges the reduced
readings were extremely accurate. Comparison readings
between ranges also gave complete accuracy, and the meter
was satisfactory in every way regarding scale accuracy and
reading.
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The lowest .detectable reading was about 150-200:V
(two meters were tested). As a basic u.h.f. tuner is
employed, feeding two i.f. stages, the selectivity is wide and
will tend to spread over immediately adjacent channels
when tuned to a strong local signal. Since it's assumed that
the meter will be used for either distribution system work
(with 1mV reference level) or for aerial installation within
conventional service areas (where high signal levels are
generally experienced) however the 150uV threshold is not
important.

The circuit includes ﬁve transistors, two of which are in
the tuner unit, and the consumption is some 30mA
maximum. Battery life is quoted as a minimum of 12 hours
for continuous operation and 20 hours for intermittent use. The
steel-cased unit, with its integral battery supplies, weighs
5lbs (2-3kg) and is 8in. wide, 3-in. high and 6in. deep.

With a meter produced for a basic purpose, to give a
relatively accurate measurement with the ease of portability,
it’s perhaps unfair to criticise the threshoid input signal
level: it isn’t a laboratory instrument, but a competitively
priced field strength meter for use in medium to high
signal strength areas by aerial engincers. The unit fulfils the
need for an inexpensive instrument which is essential for the
serious engineer, a tool to be used at each installation to
confirm that a minimum signal is available.

One thing [ would criticise however is the battery
requirements. Two PP6 batteries are expensive (£1.12 at the
time of writing) and 1 would have preferred to have the
meter powered from a single cell, if nothing more than the
cost factor. The crystal earpiece is rather fragile, and under
the outdoor rigours of everyday aerial erection is likely to
suffer damage, specifically where the lead enters the plastic
ear housing. A better monitoring headset can be purchased
however since the jack is a standard miniature type.

Having used the meter over a period of time | consider
that for the price (approximately £65 trade, excluding VAT)
the meter is extremely good value, robust and relatively
accurate. Ease of handling whilst being able to read the
scale in the “hands-off” mode when atop the chimney, with-
out excess weight pulling around the neck, makes it
highly suitable for use in the very competitive aerial
rigging field, where speed is essential to maximise profit
whilst ensuring a high degree of engineering precision and
quality.

Enquires relating to the VSM470 *“Silverline” feld
strength meter should be made to Premier Industrics
(Cheltenham) Ltd., 343-345 High Street, Cheltenham, Glos.
GLS50 3HS. [ |
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The Bermuda Triangle

MOST people have heard of this mysterious tract of the
western Atlantic, where things and people disappear
without a trace. It seems that they are either sucked down
or sucked up into another world. In any event, they’re never
seen again in this one. Wouldn’t it be handy if we had easy
access to this vortex, where we could dump certain things
which cause us so much heartache? Wouldn’t it be nice if
we could dump certain people there who. . . . What’s this
all about you may ask?

Well, it’'s about several things really. Take the name
Bermuda to start with. Ultra used it years ago when they
were Ultra and not Thorn. Then a Bermuda was a
monochrome TV set in a slim light wood cabinet with a gold
surround with or without motorised tuning. In other words,
you knew what it was and give and take a little what you
could expect. The fact that there might have been a
Bermuda radiogram was of little moment.

Now however a Bermuda can mean anything from five
or six different colour models, say ten different
monochrome sets, to a bar of chocolate. You may rightly
say that the name was never meant to be anything other
than a brand identification, and that there is a model
number. Of course, of course. But you try telling that to the
dear old lady who says that the picture has gone off her
wireless and that she only watches the home service.

“Hallo, I want you to come and look at my wireless. The
picture has just gone off.”

“Yes, so has everyone else’s, there’s a power cut on. Your
light has gone out as well, hasn’t it?”

“No it hasn’t. It’s not as bright as it used to be and the
man downstairs says it’s the battery, but I don’t believe him
because it has béen perfectly all right for months.”

“No dear, we don’t mean your torch, we mean the
electric light, the one with the switch on the wall.”

“I don’t use that when I’m watching the wireless.”

So you see, it’s difficult to find out what it is you are
supposed to go and service, even when there isn’t a power
cut on.

A Brilliant Band of Colour

Not that this was the case when Mr. J phoned to say that
his Ultra colour set was doing funny things. We knew only
too well which model it was since we’d sold it to him only a
few days earlier. His description was alarming. After the set
has been on for say two hours, there is an occasional
brilliant band of colour across the screen, of such short
duration that it’s difficult to describe. Arriving on the scene
hotfoot, with another new Ultra lurking in the back of the
van, we studied the displayed picture for some time before
the condition.showed.

A brilliant blob of primary red with a slightly offset pure
blue shot across about half way down the screen, with the
picture still visible above and perhaps below although it was
difficult to say for sure.

“There you are,” said Mrs. J. “I told you it was red and
green.”

“I only saw red and blue,” said Mr. J.

When it happened again, I too saw a green area. I also
saw complications. To me this was a tube fault which would
probably clear itself if left on long enough, but we had
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already registered the tube in the customer’s name for the
four year warranty and he didn’t want his set doing funny
things for any length of time. So we collected it and left the
other new one.

To confirm our suspicions, we rang Thorn. After a time a
nice young man with a slightly bored voice (who blames
him, talking to confused engineers all day long) said that
they’d had this trouble with new 9000 models (our’s was an
8800) and that the new tube was having a short lived freak
out (our expression, as we are not very technical) and that
this was sending a spiky waveform back to the decoder
which responded by creating the condition described. He
said it would not occur with the colour off therefore. If we
were worried, remove C194 (1uF, ICS pin 5 to IC4 pin 11
— PAL switch drive coupling capacitor) from the decoder
panel and fit a 12k resistor in its place. If that didn’t do it,
replace IC4 (reference oscillator i.c.) or ICS5
(demodulator/matrix/PAL switch i.c.). Thank you we said,
in a subdued voice, and hung up. We're still waiting for the
effect to recur so that we can put in a 12kQ resistor and
know whether the trouble has cleared, but it won’t happen
for us as yet. We'll report our findings later.

Varying Size Picture

This then was one point of our Bermuda triangle. The

next was a 14in, Ultra portable with the Thorn 1591 °
-chassis. The complaint was that the picture would decrease

in size, going darker at the same time and with the sound
reducing in sympathy. Obviously the supply line was falling
to a low point and then recovering, only to fall again. This
could be due to several causes, so we first checked at the
body (collector) of the AD 149 regulator transistor where we
found that as expected the voltage was rising to the normal
11.5V and then slipping quickly down, to about 8V, then
recovering in a fluttery sort of way. On test the AD149
proclaimed its innocence, as did the 102 wire wound
resistor in parallel with it. We then moved down to VT22
(see Fig. 1) which samples the 11.5V supply line and
reports its findings to the regulator transistor which should
respond accordingly.

VT22 should have 5V at its base when the supply line is
11.5V, and this 5V is initially set up by the preset control
R 104, The transistor and its associated components seemed
to be in order when checked with the ohmmeter, so we
switched on again and checked for the SV at the VT22 base.
The 5V was anything but 5V (but didn’t exceed it). The

N
Unregulated Vi1

supply ADI49

l o0 *
100

T V122 5V
120
—AAA
SS%

€86
TZZO
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Fig. 1: L.T. regulator circuit, Thorn 1590/1591 chassis.

11-5V (regulated)

R103
330

R104
220

120
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possibilities were that R103 was varying in value, that C86
had varying leakage, or that there was a similar leakage
between the base and emitter of VT22.

At his point we noticed that the panel surface in this area
did not present its normal appearance. It was slightly
darker. We investigated with a finger and carefully
examined said finger. It appeared to be oily. With ruthless
efficiency, we cleaned off whatever it was. Some devilish
fluid straight from the triangle no doubt. Wherever it had
come from (no leakage from electrolytics), once it had gone
the voltage remained stable.

Motorway Madness

The third Bermuda came by way of Derek who seems to
have acquired the knack of getting himself involved in the
most embarrassing situations without even trying. You may
remember our account in the November issue where he got
himself washed in a car wash and subsequently doused by a
pint of bitter in Harold’s (never a dull moment) bar. His
latest escapade was the result of trying to do a good turn for
his friend Derry. It appears that Derry had had a late night
out in London and had caught the last train back, more by
luck than management. However, his luck didn’t hold out
because as soon as he got aboard he fell asleep and didn’t
wake up until the train arrived at its final destination, having
stopped at every station down the line including the one
where Derry should have parted company with it.

So there was Derry, some twenty-five miles from home
and no more trains to play with. To his added discomfort
only a few silver coins jingled in his pocket and, wherever
his folding money was, it wasn’t where it should have been.
There was only one thing for it. His pal Derek would have
to be consulted. Good old reliable Derek. Snug and warm
in bed when the phone rang in the early hours. “Help,” said
Derry.

“I’'m acoming for you son,” said Derek sleepily. So saying
he tumbled out of bed and put on his slippers. Still clad in
his pyjamas and without so much as a dressing gown, he
started up the mighty engine of his Renault and thundered
off down the motorway towards the stranded Derry who by
now was again sound alseep in the railway waiting room.

Scantily clad as he was, Derek sat in his nice warm car
and tooted his rather loud horn to call Derry to his side,
waking up the slumbering population at large.

Beating a hasty retreat back up the motorway, they were
some ten miles from home when the car broke down. Many
things were tried that night, things which would cause
ordinary men to turn pale. But it was of no avail, the car
would not start.

Without saying anything to Derry who still tinkered,
Derek set off along the hard shoulder to the nearest
breakdown phone, still in his pyjamas and slippers and
presenting an unusual sight to the occasional motorway
users as they rushed by.

I heard all this when Derek was again helpful when his
neighbour’s set broke down and he struggled in with it.

“It’s a Bermuda colour set,” puffed Derek. “The chap
who usually looks after it for them has had a nervous
breakdown so I said you’d do it for them in no time.”

“Thanks,” I said, putting down the reader’s query which
had been puzzling me for the last half hour before closing
time.

It just had to be a 3500 to round off the day as it were,
and it had to be the last bit of the mysterious triangle.

Taking the back off and switching the set on produced no
rustle up of e.h.t. Checking on the beam limiter board,
where all good boys start, showed about 60V at one end of
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Fig. 2: Chroma delay line driver stage, Thorn 3500 chassis.

R907 (1-59 to chassis, where the voltage should be 1-3V).
Did it just die, or was it killed?

With nervous apprehension we bridged it with a suitable
wirewound, having first checked for shorts and unhooked
the tripler. There were no fireworks, and the voltage drop
was now about right. After fitting the replacement resistor
with a flick of the hand and the soldering iron, we switched
on again and cautiously advanced the tripler clip to the
nipple. A fair spark and a rustle up showed that all was
well. The resistor had just died then.

“You’ve got a picture,” said Derek.

“I'm not surprised,” I replied in my most superior
manner.

“Is it supposed to be in colour?”

“Oh, I supposed they’ve been twiddling the knobs,” I
desperately hoped.

They hadn’t. All the twiddling in the world wouldn’t
produce the slightest vestige of the required variation of the
screen’s triads. With sinking heart we swung up the
convergence board to expose the decoder panel. What’s this
then? A replacement chroma delay line, apparently fitted in
haste or in desperation.

As I was checking this area, Derek volunteered the
information that the previous repairer had had any amount
of trouble with the colour or absence of it, had carried out a
lot of work to the detriment of both his health and
happiness, but had finally succeeded and had then retreated
to his doctor, sitting in the waiting room staring vacantly
into the distance.

It appeared then that disturbing the set had disturbed
something on the decoder board. Turning the set on its side
to expose the under side of the decoder board, we chased up
a few blind alleys before finally arriving at the delay line
driver VT310 where we should have started. No voltage
anywhere. Investigation showed R389 (see Fig. 2) to be
open-circuit and discoloured. Replacing this 2209 resistor
brought back colour (albeit wrong), and as we could find no
reason for the failure we concluded that the original delay
line had-had an intermittent short in it which had caused the
colour to fail and had driven the other poor fellow up the
pole before he found out what was wrong and replaced it.
Unfortunately, he had not checked the effect of this on the
supply resistor and had not questioned his luck further once
the new delay line had resulted in glorious colour.

Lowering the set down to its proper level brought back
natural colour. Raising it 45° caused the faces to turn a
funny colour (not really green). We again checked around
but could find no loose cores or the like, and once again we
had to conclude something. We concluded that the c.r.t.’s
shadowmask was loose and took up its correct position
when the set was likewise. So there!
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Measuring Teletext Eye Height

MOST articles on teletext to date have concerned
themselves with the system and its decoding. Rightly so, as
the concept is difficult to grasp and learning about it
provides an admirable incentive for many of us to begin
learning about digital techniques. The other part of the
story, getting the signal out of the computer and into your
set, has thus been somewhat neglected. This could possibly
be because at the time of writing there are a few features
which have not been finalised.

If you slowly attenuate the signal fed to a set fitted with a
teletext decoder the analogue portion — the picture —
progressively worsens as the noise increases, until
somewhere in the region of an input level of 30-40uV on a
good modern set colour is lost, followed by syncs and sound
limiting.

The teletext signal behaves rather differently. Pages are
read in quite merrily until somewhere around 300uV when
the decoder suddenly starts to write scribble. “Suddenly” is
a bit of an exaggeration, as you get a little warning. As the
signal begins to worsen, characters missed on the first read
in are put right later. Nevertheless the transition from
legibility to scribble is far more abrupt than the analogue
picture would suggest.

Also, in some places a perfectly “clean” looking picture is
belied by a teletext signal reading a large number of errors —
usually due to a reflection picked up by the aerial, or
introduced by a mismatched downlead or distribution
system. In communal systems the choice of programmes by
neighbours can also affect legibility.

Then again, some transmitters radiate a slightly cleaner
signal than others. Like lead poisoning, all these effects can
be cumulative. The broadcasters are fully aware of these
shortcomings and are very active in their correction.

The Teletext Test Signal

A difficulty arises from the snag mentioned previously.
Because the digital and analogue signals are received
differently, it is not possible to assess the goodness of the
teletext signal by reference to the insertion test signals
radiated on lines 19 and 20 (for details of these see our
supplements in the April and May 1976 issues of
Television). As most transmitters are regulated by sampling
these two lines of signals and applying the required
correction, often automatically, it came as a disappoint-
ment to find that the teletext signal had a mind of its own.
So what was needed was a test signal of its own.

There is on line 20 an extended burst of subcarrier which
sits immediately underneath the staircase-with-burst on line
19. Comparison of the two in a delay line matrix will show
the presence of chroma-luminance crosstalk. Modern
techniques have made the extended burst on line 20
redundant however, as a suitable comparison can now be
made to a stable oscillator locked to the burst on the sync
pulse back porch.

On the BBC test signal transmissions this extended burst
has been replaced by a teletext test signal. It consists of half
a row of standard characters on line 20, with their
complementary characters on line 333 — the other matching
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line of the field. For example if line 20 carries 0101001, line
333 carries 1010110 in the same time interval. Thus if an
oscilloscope is triggered to gate out and overlay the two
lines, a symmetrical teletext waveform will be presented.
Because it doesn’t dance about like the two active teletext
lines, it can be observed and measured; and if your scope
can pick out the “pulse and bar” waveforms you can do it
too.

As far as the broadcaster is concerned automatic means
will be used to regulate things. But with even simple
equipment it is possible to check the waveform’s most
important parameter — the “eye height”.

If you look at an active teletext line with an oscilloscope
you will find it too “busy” to permit accurate observation.
You will notice however that the O baseline and the 1 peaks
are not always at the same height for all characters. It
seems to depend on the number of similar bits in the byte,
and on whether they are bunched together or not. The only
part of the signal which can be used reliably by the
decoder therefore is the central portion through which all
the transitions pass fully, and on a twinkling teletext line
this appears to be about two-thirds of the total height.

If you transfer your attention to the test signal on line 20
(BBC), where a stationary signal is presented, you will
notice — especially with an expanded trace — that some of
the transitions from O to 1 and back do not quite make
even the average level. They can easily introduce errors in
the decoding therefore.

The amplitude of the excursion from O to 1 is called the
“eye height”, and is expressed as a percentage of the level
attainable if no distortion existed. It’s measured from the
midpoint between 0 and 1 and multiplied by two.
Laboratory measurements are done by means of a lissajous
figure, using the teletext clock as the X deflection source,
and because this is locked to the test line a stationary
pattern of ellipses (“eyes”) will result.

The parts of the signal which fail to make the mean
amplitude are called the “worst eye height”, and usually
throw up a character error. A “concealed worst eye height”
is one that cannot be spotted without considerable trace
expansion, or without taking an oscillogram of it — we
venture to assert that if this is the first time you have heard
those terms it won’t be the last.

Pulse Distortion

The teletext bit rate is 6-9 megabits. When a 101010...
sequence such as the clock run in is transmitted it corres-
ponds to a 6-9/2 = 3-45MHz squarewave leaving the
computer. Without modification, this would generate har-
monics well outside the 5-5MHz video passband of our TV
system. The teletext signal uses the “non-return-to-zero”
(NRZ) type of bit, so a succession of Os followed by a
succession of 1s, e.g. 000111, will appear as a squarewave
three times as long, i.e. 3-45/3 = 1-15MHz. Between these
two examples, the various teletext bits will contain frequen-
cies which occupy the entire video bandwidth and more.

The “more” is filtered out by changing the pulse shape
from a squarewave to a raised cosine, but to resolve what
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Fig. 1. BBC line 20, with the teletext test signal replacing the
extended burst previously present.
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Fig. 2: Lines 20 and 333 superimposed, showing the comple-
mer:tary nature of the teletext test signals.

Fig. 3: Portion of the trace in Fig. 2 expanded: examples of
worst eye height can be seen on close examination.

remains without distortion the group delay characteristics
of the transmission system must be beyond reproach.
Transmission links between the programme source and
the provincial transmitters lose and restore the d.c.
component of the TV signal many times en route: this can
tilt the teletext signal in places, producing errors. At the
transmitter itself, the use of vestigial sideband carrier
shaping for bandwidth economy produces “quadrature
distortion” of narrow width pulses. This is due to phase
shifts imparted to the higher frequency sidebands by the
vestigial shaping circuits, and the effect is to broaden an
erect pulse (010) and to narrow an inverted one (101),
giving as you would expect a selective impairment to the
teletext signal — this passes unnoticed on the analogue
picture. To make matters worse, a good many of the
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smaller u.h.f. transmitters obtain their signals off air from
the local main station, so there could be a double dose of
quadrature distortion by the time the television receiver
gets the signal.

One way of overcoming these difficulties is to pass the
teletext signal through a regenerator at the transmitter or
switching centre. This extracts the signal from the TV
waveform, cleans it up and puts it back in again. The
original purpose of a regenerator was to permit Oracle to
continue to be received during commercial breaks when the
local station “opts out” of the national chain. This has led to
the current pastime of watching Oracle only when the ads
appear: there’s a moral there somewhere.

Receiver Requirements

At the receiver, the i.f. response should be carefully
tailored to reduce group delay to a minimum. Particular
attention must be paid to the slope about the carrier. This
means that with a vision i.f. of 39-5MHz the 39MHz point
should be as many dBs up from the carrier as the 40MHz
point is below. The worst offender when it comes to bending
the slope about the carrier is undoubtedly the 41-5MHz
trap for adjacent sound — this is normally designed to be
very deep in order to kill off any 405-line channel | sound
which may be hanging about.

Digital experts assert that the only if. strip capable of
doing the job properly and consistently is one using a SAW
(surface acoustic wave) filter, and only then if it’s followed
by a true synchronous demodulator. The trouble with most
current SAWs is that their 41-5SMHz rejection is only about
40dB. This rules them out until the 405-line system is
finished, because in some channel 1 areas, such as SE
London, 60dB of trapping is barely sufficient. Unfor-
tunately a trap of this depth will begin its roll-off just after
the vision carrier, spoiling the aforementioned slope. SAWs
can also show a pronounced tilt at the top of the passband
and yet be within specification, so possibly there is virtue
yet in a carefully aligned conventional i.f. strip.

Distribution systems at the receiving end, especially if
they have one or two unterminated outlets, can induce
reflections which are imperceptible on pictures but which
can reduce the teletext display to looking somewhat like a
jolted scrabble board.

Decoding Margin

In addition to the topics outlined, noise adds further
impairment to the teletext signal: it ‘‘shakes up” the
eye height display as it were. The sum of the errors due to
bad eye height and noise is called the “decoding margin™.

Getting Optimum Results

If decoding difficulties are experienced and the decoder
itself has been eliminated as suspect, try to assess the eye-
height of the received signal. Make sure your aerial is
efficient, providing signals which are free from ghosts, and
that any distribution system is correctly terminated. Check
the set’s overall alignment carefully, and if you can do it
with confidence reduce the depth of the 41.-5MHz trap if
you are away from channel 1. Try for a rounded top to the
i.f. response, to cut down ringing effects. Do this at a level .
corresponding to your incoming signal, because the per-
formance of i.f. strips varies enormously with applied a.g.c.
— and when yours was made they didn’t know you were
going to get teletext so they aligned the strip in a com-
promise manner to suit all signal levels. ]
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PAL Decoder Servicing

DESPITE ten years of colour transmissions in the UK, not a
great deal of practical information on servicing PAL
decoders has been published. Before we get around to faults
however we should outline briefly what happens iri the
decoder. There are various ways in which the PAL colour
signal can be decoded, but the block diagram in Fig. 1
shows a very widely used arrangement and brings out the
main processes involved. This decoder configuration was
used in many discrete component decoders — for example
those in hybrid Decca, Pye, GEC and Rank sets.

The chrominance signals are modulated on to a
4.43MHz subcarrier within the 6MHz vision channel
bandwidth. Suppressed subcarrier modulation is used, in
order to minimise interference on monochrome receivers.
This leaves only the sidebands therefore, which are
restricted to about +1MHz, i.e. within a bandwidth of
roughly 3-43-5-43MHz. The sidebands are present only
when a colour signal is being transmitted of course, and are
large only when deeply saturated (i.e. strong) colours are
present. This again helps to minimise interference
(patterning) on monochrome reception.

Because the subcarrier is suppressed at the transmitter, to
be able to demodulate the signal it’s necessary to regenerate
in the decoder a carrier which is synchronised both in
JSrequency and phase with the suppressed subcarrier. For
this purpose a stable (i.e. crystal) oscillator is included in the
decoder, and it’s locked by means of a phase detector circuit
which is fed with a synchronising signal. This signal takes
the form of a burst of ten cycles of the transmitter sub-
carrier, transmitted during the back porch period of the
signal, i.e. inmediately after the line sync pulse.

The chrominance signal consists of two colour-difference
signals, B—Y and R-Y, which at the transmitter
modulate the subcarrier in quadrature — the principle is
exactly the same as recording left- and right-hand signals in
stereo systems. The quadrature (i.e. 90° phase difference)
relationship of the two signals enables them to be separated
in the decoder. The third colour-difference signal required,
G-Y, is obtained by adding together in a matrix circuit
proportions of the detected' R—Y and B-—Y signals — this
is possible because of the mathematical relationship
between the three signals. Adding these three signals to the
luminance (Y) signal gives us the three primary-colour
signals (red-green-blue) required to produce a full colour
display on the c.r.t. screen.

A complication with the PAL system is that the polarity
of the R — Y signal is inverted on alternate lines, i.e. R — Y
on one line becomes — (R — Y) on the next one transmitted.
This is done to enable the effects of spurious phase shifts to
be compensated for in the decoder’s signal processing
circuitry (by the delay line and the chroma matrix circuit),
but means that the polarity of either the signal itself or the
reference signal fed to the R — Y detector has to be reversed
on alternate lines. This has to be done in synchronism with
the polarity reversals carried out at the transmitter of
course, and for this reason the phase of the burst signal is
swung through +45° on alternate lines (see Fig. 2), giving
rise to a 7-8kHz ripple signal at the burst detector output.
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This ripple is then used to effect the necessary
synchronisation.

Returning to Fig. 1, you will see that certain waveforms
have been included in order to show the type of signal
present in the different parts of the decoder. The input
consists of the detected composite video signal, which is first
filtered so that only the hf. portion, containing the
chrominance signal, is passed to the following stages. The
output from the first chroma amphﬁer to which a.c.c.
(automat1c chrominance control) is almost always applled
is fed via the burst blanking section (where the burst is
removed) to a further chroma amplifier, and also to the
gated burst amplifier. This latter stage conducts only when
gated on during the back porch period by a shaped delayed
line flyback pulse, so that the burst only is amplified and
presented to the burst detector. A typical arrangement is
shown in Fig. 3: VT1 has no fixed forward bias, conducting
only when the delayed flyback pulse appears at its-base. In
addition to being fed to the burst detector (which is of the
synchronous variety) the signal appearing at the collector of
the burst amplifier can be detected by a simple half-wave
rectifier diode whose output is smoothed to provide an a.c.c.
voltage — since the burst'is not modulated, this signal is an
accurate measure of the received chroma signal strength.

Subcarrier Regeneration

The process of separating the burst signal is critically
dependent on the timing of the gating pulse from the line
timebase. It will be appreciated therefore that if there is any
tendency for the line timebase to drift the result will be

_ reduced burst output or burst plus some chroma signal, and

since the reference oscillator may then go out of lock the
colours may break up — if there’s no burst at all the colour
killer won’t operate, so there will be no colour output from
the decoder. This is one of the reasons why colour sets use a
stable (sinewave) line oscillator controlled by a flywheel sync
circuit. In a few older sets the gating is done by a delayed
sync pulse rather than a delayed line flyback pulse in order
to overcome the problems produced by line timebase drift.

Sticking with this signal path. it’s common next to find a
d.c. amplifier and then the reference oscillator itself. This
consists of a crystal oscillator with a varicap diode
incorporated in its tuned circuit so that its precise phase and
frequency can be controlled by the output from the burst
detector. The burst detector compares the phase of the
bursts and the reference signal, and produces a control
potential proportional to the difference. Well, not quite,
things are a little more complex. The type of detector used
produces zero output when the two signals fed to it are in
quadrature. Since the average phase (see Fig. 2) of the
transmitted bursts is along the —(B —Y) axis, this means
that the oscillator phase locks along the R — Y axis. A 90°
phase shift further along in the decoder gives us a signal
with the correct phase for demodulating the B — Y chroma
signal.

Now let’s ponder what we have just said: we said average
phase, since as we mentioned earlier the transmitted bursts
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) The gating action is depicted on the right.
are phase shifted by +45° on alternate lines to provide a
synchronising signal to control the switching necessary to

get the correct polarity R — Y signal on each line. The 3 +ve
reference oscillator control loop does not respond to this frequency

line by line alternation — its time constant is too long. But

since the phase detector produces an output whenever the Discriminator . e i

a , . . a bal
two inputs to it are other than 90° apart this means that 1t e —it -

will produce a ripple signal output (see Fig. 4) at half line \l)\

frequency (7-8kHz). This is amplified by the ident amplifier
to produce a 7-8kHz sinewave which is used to synchronise

the R — Y switching and can be rectified to provide the Filter Output to DC amplifier
colour-killer action (no bursts means no colour, so the l %

colour-killer, which usually consists of a rectifier plus

smoothing, produces no output to bias on one of the | r

chroma amplifier stages).
The reference oscillator output is usually fed to an emitter- Fig. 4: Typical burst detector circuit.
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follower (see Fig. 5) which acts as a buffer, preventing the
load stopping the oscillator or affecting its frequency.

The reason for including a colour-killer is to ensure that
the chrominance channel is not operative during a mono-
chrome transmission. If it was, noise generated in the
chroma channel could result in coloured interference on the
screen.

PAL Switch

We have seen that the phase of the reference oscillator’s
output is locked to the R — Y axis. Because of the polarity
reversals of the R—Y signal on alternate lines however
the reference signal fed to the R-—Y synchronous
demodulator has to be reversed on alternate lines in
sympathy. For this reason it’s fed to the R — Y detector via
an 0/180° switch: this is driven by a bistable multivibrator
which is triggered by line frequency pulses. Since the
bistable outputs are at half line frequency, the switch will
give 0° signal shift on one line and 180° signal shift (this
equals signal polarity reversal) on the next. The whole
operation is synchronised by the 7-8kHz output from the
ident amplifier, this output in turn being controlled by the
phase alternation of the transmitted bursts.

Chroma Signal Channel

. To turn now to the chroma signal path, the output from
the chroma amoplifiers is fed directly to the chroma matrix
circuit (add and subtract circuits) and also to the same
circuit via a 64usec (one line period) delay line. In con-
sequence, the matrix receives the transmitted signal and also
the equivalent signal from the previous line. Due to the
polarity alternations of the R—Y signal, the add and sub-
tract circuits in the matrix separate the R—Y and B—Y
components of the chroma signal, at the same time convert-
ing the effect of any spurious phase shift to a slight reduction
in saturation (a slight reduction in colour intensity is barely
noticeable, whereas an actual colour change is).

Briefly, the adding and subtracting operation is as
follows:

Add " Subtract
Received signal R-Y)+(B-Y) R-Y)+B-Y)
Delayed signal - R-YV)+B-Y) —-R-Y)+B~-Y)
2B-Y) ZR-Y)
(change sign and add)

Nothing is ever quite what it seems however, and in practice
we get R —Y from the add circuit and B — Y from the
subtract circuit. This is due to the fact that the delay line
introduces a further 180° shift in the system.

Synchronous demodulation then provides R —Y and
B — Y video signals, and as mentioned earlier a further
matrixing process provides us with the third colour-
difference video signal. Add the luminance video signal to
these and we get R, G and B video signals to dtive the c.r.t.
cathodes (RGB drive). Alternatively, feed Y to the c.r.t.
cathodes and the colour-difference signals to its grids and
let the tube do the adding to give red, green and blue at the
screen (colour-difference drive).

It’s obviously important to keep the d.c. conditions at the
c.r.t. right, since differential drift between the channels will
produce wrong colours. It’s for this reason that clamp
circuits are so widely used in tube drive circuitry.

There is a great deal of difference in detail between
different decoders. One decoder which differs radically from
the usual pattern is that used in the Rank A823 series of
solid-state receivers. This does without the reference
oscillator and its a.p.c. loop, using the amplified bursts
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themselves to drive a tuned circuit which provides the
required subcarrier — slightly more elaborate phase shifting
circuitry is required, since the subcarrier thus produced will
be in phase along the —(B—Y) axis. This decoder has been
described in some detail recently however (see the
November 1977 issue) so we won’t go over the same ground
here. More recent receivers use chipped decoders, but since
most of the circuitry is hidden away in the little black
lozenges fault finding consists in general of deciding which
i.c. is most likely to be at fault and checking pin voltages —
except for the complication that so many of the faults in
these decoders are intermittent.

No Colour

The first thing to do when confronted with no colour is to
check whether the chroma amplifier controlled by the
colour killer is receiving bias — the controlled stage varies
from decoder to decoder, but it’s generally the second
chroma amplifier. If the bias is present, the colour killer,
ident amplifier, the burst channel and the first chroma
amplifier are working. The fault therefore lies either in the
following chroma circuitry or in a break in the feed between
the reference oscillator and the synchronous demodulators
(which will provide an output only when both the chroma
and the reference signal inputs are present) — the reference
oscillator itself must be operational since if it’s not working
there will be no burst detector output.

If there’s no bias, provide some, i.e. override the colour
killer. This is generally done by connecting a resistor of
about 22k2 between the l.t. rail and the base of the
controlled stage. Amongst the exceptions, in the Philips G6
chassis remove the PCC85 valve on the decoder panel,
remembering that this will affect the a.c.c. as well; in the
Philips G8 chassis connect TP26 to TP80 (25V); in the
Decca 30 series chassis link TP205 and TP206 — in the
earlier 10 series do the same thing by linking the emitter and
collector of TR214; in the Bush A823 and its derivatives
turn the ident control fully clockwise; in ITT hybrid
receivers the output from the ident amplifier is used to
enable, i.e. bring into action, the bistable circuit, the colour

. killer switch-on bias being obtained by smoothing the

squarewave output at thé collector of one of the bistable
transistors, thus in the absence of the ident signal the
bistable stops switching and one collector will be high and
the other low, with no colour killer bias.

Having overridden the colour killer, observe the result on
the screen. A series of horizontal bands of colour across the
screen, i.e. unsynchronised colour, indicates that the
reference oscillator is working but is not locked. The ability
to change the oscillator frequency by adjusting the set
frequency or a.p.c. bias control — or whatever it’s called in
the particular set — will indicate that the d.c. amplifier and
the varicap diode in the oscillator circuit are in order, so
thought must then be given to the burst channel. The
possibilities here are that the timing of the gating pulse is
wrong or that it’s absent, that one of the transistors (there
are generally two) is defective, or that the burst detector isn’t
working — wherever possible use a scope to eliminate guess-
work and make life easier.

If normal colour is obtained on overriding the colour
killer, interrupt the signal a few times. Red/green change-
over indicates lack of ident signal. Check the ident circuit
and the tuning of the coil. No colour change suggests that
the colour killer circuit is defective. There’s generally a
rectifier with a reservoir capacitor and maybe a transistor
which switches on/off for colour/monochrome.

No colour, or a very faint pink or green tint with no other
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Fig. 5: Typical crystal reference oscillator and ident amplifier circuits.

colour visible, after overriding the colour killer usually indi-
cates a duff oscillator and/or following buffer transistor or,
very unlikely, that both chroma demodulators have failed.

No colour at all can also indicate a fault in the first
chroma amplifier or on the if. strip — many sets have a

separate chroma detector here plus sometimes one or two

chroma amplifier stages. If there’s a plug and socket .

connection between the if. strip and the decoder panel
(Thorn 3000 chassis for example) take a look at the print
around the area of the plug: this can often be the cause of
intermittent colour. Again, a scope check will reveal all.

A faulty reference oscillator is quite a common fault, in

many decoders due to suspect capacitors. Use good quality
capacitors here and make sure that you use the correct type
if the transistor itself has to be replaced.

Blinds

So much for no colour: other things can and do occur!
For example, Hanover blinds — the reds look yellow at a
distance. Look closely at a red raster. If alternate lines are
red then green the bistable is playing games. If one line is
o.k. but the next is desaturated red the alignment of the
chroma delay line/matrix circuit is incorrect (for correct
operation, the direct and delayed signals must be of
identical amplitude and phase, and there are generally
adjustments for this purpose). If the R — Y polarity switch
is opening on alternate lines only you get a red line followed
by a black one.

Incorrect Colours

The cause of incorrect colours depends on the symptoms
and the type of set, particularly on whether colour-
difference or RGB tube drive is used. More or less
permanent red/green changeover on Pye and GEC hybrid
receivers is frequently due to one of the capacitors in the
ident tuned circuit, while on the earlier Bush single-
standard (A823 chassis) sets it may be incorrect setting of
the ident phase control.

Owing to production changes, many sets with replace-
able decoder panels may have had the video drive output
pin connections changed over, which doesn’t do much for
the colour! For good colour, the alignment of the burst
stage(s) is critical in most sets. :

With colour-difference drive, the cathode drive presets or
tag connections may have been wrongly set to compensate
for other faults: this adjustment has the maddening effect of
upsetting the grey-scale tracking no end.

Lack of one colour usually means that one of the output
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stages has failed, though it could always be the tube of
course. You might have to check right back to the
demodulators however, or the G — Y matrix in the case of
no green.

If the grey scale is drastically wrong, check the c.r.t. first
anode voltages. If colour-difference drive is used, check for
around 100V at the c.r.t. grids and 200V at the cathodes. If
one of the former voltages is wrong, check the appropriate
triode clamp circuit: if one of the latter is incorrect, trace
through the cathode drive chain (Korting sets have a habit
of losing 1-5kQ resistors on the tube base panel due to
c.r.t. flashovers). If RGB tube drive is used, all three grids
should be at the same voltage, normally around 20V, while
a correctly biased cathode will be at around 150V — higher
and the related colour will be off, lower and that colour will
be poorly if at all defined and excessively bright, possibly
with flyback lines. Many RGB circuits use d.c. coupling and
d.c. feedback, which can mean of lot of checking. Work out
what will turn off the stage, and try applying the famous
crossed screwdriver technique between the base and emitter
of each accessible transistor to find out which one produced
no difference.

Miscellaneous Faults

The luminance channel can produce odd faults. The
small wirewound luminance delay line can go open-circuit,
removing the luminance altogether, or the earth lead on it
can come adrift with the result that there’s no delay, i.e. the
luminance signal arrives before the chrominance signals, the
luminance signal shifting to the left to produce the effect of
a coloured ghost.

Flyback suppression in sets using a PL802 luminance
output pentode is usually carried out in its cathode circuit.
Faults here can cause, surprise surprise, flyback lines, or
can result in the PL802 being cut off.

If you don’t know what no luminance looks like, the next
Pye hybrid receiver you come across turn the contrast right
down and the chroma right up and you’ll see the effect.

Varying colour can be caused by an a.c.c. fault. On some
sets, e.g. the Rank A823 series, there’s an a.c.c. amplifier.
Faults here will often produce great colour variations from
cold to hot running.

Finally, a note about decoder variations. We pointed out
earlier the unusual fact that failure of the bistable in ITT
hybrid receivers will result in no colour. Failure of the
bistable will also remove the colour, though for different
reasons, in the Rank A823 series. The latter is an unusual
decoder, and when dealing with it it’s essential to proceed in
a logical manner, following the signals through the relevant
stages. [ |
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TV Teletext Decoder

IT has been found that problems can be experienced with
the teletext decoder if. board under adverse signal
conditions, due to signals from the data recovery section
getting coupled back into the if. section. The effect
produced is severe interference on the displayed picture and
an unacceptable level of errors in the text mode — unless a
strong signal is being received.

The problem has now been investigated, and after
extensive testing the conclusion reached is that the trouble
is due to common coupling through the earthing tracks of
the printed board. The effects can be eliminated by adding
several wire links between earthing points in the i.f. and the
data recovery sections of this board. Details are as follows.

First, cut the earth track between the junction of R3 and
C3 and the can of L3. To restore IC4’s earth connection,
connect a wire link between the earthy end of R38 and a
point on the central earth track near IC5 and VR3. Use a
second wire link to join the i.f. section earth track at a point
under L1 to the central earth track near R31. Two further
links between these two earth tracks are needed: these are
taken from each end of the wire link across the end of IC5
to points on the i.f. earth track at each end of the SW150
SAW filter. The wire link itself should be removed, and
C19 moved from its present position and connected
directly across pins 2 and 11 of ICS5, on the print side. Also,
connect an 0-1uF ceramic capacitor directly from pin 13
of the TDA440 if. i.c. to the if. earth track running
between the i.c.’s pins, and another from the 12V end of
R17 to the central earth track nearby. It is obviously con-
venient to mount these on the print side.

Variations in the characteristics of TDA440 i.c.s pro-
duced by different manufacturers may result in a mean d.c.
signal input to the data slicer i.c. IC5 such that potentio-
meter VR3 cannot be adjusted for proper slicer operation.
Reducing the value of R15 to 4709 should cure this
condition. )

In some cases it may be found that the tuner a.g.c. delay
control VR1 does not allow the correct crossover point to
be reached. If this occurs, increase the value of VRI1 to
10k<2.

Steve A. Money, T.Eng.(C.E.l.)

Some smearing of the text display may be experienced
due to the loading effects of the sound extraction circuit
C16/CF1/R38. Reducing the value of C16 to 100pF should
improve the text display in this respect. Lower values for
C16 may produce excessively noisy sound in the text
display mode however.

It should be noted that for reliable operation in the text
mode a good input signal is essential, and an aerial input
level of the order of 1-2mV is likely to be necessary. This
represents a good colour picture on a standard receiver.
The signal must be free of reflections, and orientated for
optimum reception on all three channels if the signals on all
three channels are to be decoded correctly.

If the modulator is unable to handle the video signal
without overmodulation, the value of R19 should be in-
creased to 3901.

When the decoder is used in the TV mode some picture
degradation may be experienced since there is a tendency
for some cross coupling between the video and text signals
in the switch panel and in the cables feeding the video
signal to the modulator. This results in a slight grainy
pattern on the displayed picture under some conditions. To
eliminate the effect, the junction of R14 and VR3 should
be connected to chassis when the decoder is used in
the TV mode — this can easily be done by making use of
one of the spare switchbanks on the TV/Text switch on the
switching board.

To protect the ZTK33B 33V voltage regulator on the i.f,
panel when testing or servicing the decoder, it’s
recommended that a 100kQ resistor is added directly
across C4 on the power supply panel. This ensures that if
the i.f. board is plugged in with the decoder switched on the
ZTK33B does not receive a voltage spike which may
damage it.

There was an error on the tuner layout modification
diagram (Fig. 5, page 597, September) for conversion to
modulator use. The link between R13 and R21 should be
shown connected to the other side of the printed track
break made at the R20/R21 end. " |

Off-screen photographs of reception via the TV Teletext Decoder: left, in the text mode; right, in the picture mode.
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Keith Cummins

Part4

ASSEMBLING the printed board is not a particularly difficult
task, but it’s important to remember that success at switch-
on depends almost entirely on the constructor thoroughly
checking the board after completion. Particular attention
should be paid to i.c.s, transistors, diodes and electrolytics.
The power transistors Trl and Tr2 should have some
heatsink compound smeared on before bolting to the
heatsinks. Incidentally, the unmarked capacitor im-
mediately below R3 on the board layout shown last month
(Fig. 8) is C4 and is larger than the outline shown. Use a
miniature pluggable type (e.g. Siemens).

Cabinet Construction

The next task is to construct the cabinet, using the
cabinet kit specified (see components list in the November
issue) or the diagrams shown overpage. The main cabinet
frame, including the front panel is simply glued together
using a proprietary wood adhesive and left to cure over-
night. It is worthwhile tying the frame during curing to
ensure that it sets without distortion.

The support struts can either be glued into place at the
same time or after the main frame has been completed. For
those readers using the kit, remove excess glue before curing
to ensure a good finish. The speaker and tuning head bezels
are then glued into place and the speaker, tube and tuning
head fixed to the cabinet.

The prototypes used an aluminium bracket to hold the
rectifier, electrolytics, battery socket and fuses. This is
mounted on the cabinet base, at the left-hand side.
Constructors may, however, wish to use alternative
methods to secure these components.

Interconnections

Next, earth the c.r.t. aquadag to the main earthing point
at the reservoir capacitor. A spring is the preferred way of
doing this, but other methods may be used such as coaxial
cable with the outer sheath removed. One end is looped
round the top right-hand tube securing bolt, then run
diagonally across the tube, ending up at the power supply.
An additional wire secured to the bottom left-hand tube
securing bolt is attached to the braid or spring to provide
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sufficient pull to ensure good contact with the tube bulb.

The board is then connected to the tuning head, volume
and brightness controls, le.d.s, power supply and e.h.t.
socket on the tube. Connect the leads from the board to the
tube base socket, but do not initially connect the socket to
the tube. Make the necessary interconnections to the mains
switch, battery socket, reverse polarity indicator and fuses.

At this point we must again emphasise the importance of
checking. It is a good idea to check through the leads,
making sure they end up in the right places. If everything
appears to be in order, check to see that no obvious short-
circuits exist — using an Avo on the ohms range.

Setting up

Now we come to the setting up procedure. Set all
potentiometers about halfway, including the volume and
brightness controls. Connect the receiver to the mains, and
adjust RV3 for +11V measured at the collector of Trl. If
the fuse blows, the voltage was initially too high, thus firing
the crowbar thyristor.

If all is well, the line whistle should be heard. Check that
the scan-derived power supplies are available, including the
boost voltage. Expect about +25V on the positive side of
C5, +95V on the positive side of C8, and +550V on pin 6
of the tube. These are representative values only, and will
vary according to the sample of line output transformer
used.

Fit the tube base. The tube heater should now be alight.
Recheck the +11V rail (easily measured from the case of
Trl to earth) and reset RV3 if necessary. During this period
some illumination of the screen may occur. Adjust the
brightness control to keep any illumination at a reasonable
level. Check that —5-6V appears across D22.

Next, check that the stabilised +32V supply has
appeared across the TAAS550 (IC101). A hiss should now
emanate from the speaker. The scan coils must now be
orientated so as to ““square up” the raster, making sure that
the coils are up against the neck of the tube. Tighten the
securing screw on the scan coils, but expect to make some
small final adjustments later on.

If a good aerial signal is available, connect it to the
receiver input via a 12 or 18dB attenuator (depending on
whether the signal is average or very strong). Depress a
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tuning button and try to locate a channel. At this stage,
buzz on sound will occur (possibly with the sound in the
background) and the screen should show a line-slipped
picture. Adjust RV4 to obtain correct line hold, and RV5 to
lock the field. Readjust the tuning if necessary, and recheck
RYVS5 for best interlacing.
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Remove the attenuator and adjust RV8 for correct vision
without overloading (evidenced by rolling, bent verticals,
etc.). Finally, adjust RV9 for a normal contrasted picture in
conjunction with the brightness control. Refit the attenuator
to check that the a.g.c. system operates. The picture should
be more grainy, but not reduced in contrast. Picture height

137




41 Holes 6 dig.
1 1 i v 1
Y N N 2 N < U2 N O
0 N V' \J 3\
1
w
- MM M M N ] FanY ~
o000 GO D-— b
. P2 N N NI N O, NI, - SO R R
OO0 9P 8 o
- Ve L N Y N N U O £
AYZAN N7 S U S ¥ SA N 7 A NP SE VP SN » S N v a
‘ ~
DD D DD !
YTV
NN "
| N '
21 8 Pitches of 12'5
142
Speaker bezel. Aluminium alloy 1 thick.
Dims. in mm
Speaker grille. Control mounting bracket.

.Y

7

BAE

Potentiometer bracket

Aluminium alloy 1-5 thick

4 Holes 4dia.
3 =~ 9.5dia.
Dims. in mm

and field lineality can now be adjusted, preferably on a test
card.

If the width is inadequate, shunt C11 with a 4n7 400V
polyester capacitor. Note that the field is slightly under-
scanned when first switching on, but rapidly reaches its
correct amplitude.

Adjust the core of L8 for correct sound. Finally, the i.f,
output core in the tuner may be adjusted on a test card for
optimum definition. Ensure that this adjustment does not
noticeably reduce receiver sensitivity. The vision selectivity
and .gain/demodulator modules are prealigned and the cores
of any coils in these modules should not be adjusted under
any circumstances.

The other tuner buttons can next be set to the appropriate
channels, and the receiver is then completely set up. If used
on an aerial system delivering more than 1mV, we
recommend the permanent use of an attenuator to avoid
cross-modulation in the tuner.

Fault Finding

If the 1.5A fuse blows, ensure that the output from the
regulator is + 11V. If this value cannot be obtained, then the

138

E\ Television

“ LETTERS.

reguldtor section is faulty. Under these conditions, the crow-
bar operates due to an abnormally high output voltage from
the regulator. A blown mains fuse usually indicates failure
of the bridge rectifier.

Tuning drift is usually caused by a defective TAAS50.
Horizontal flashing dark lines accompanied by tuning
difficulties will normally be traced to a tuner fault.

No picture with correct sound and a blank raster
probably means that Tr11 has developed an open-circuit
emitter-collector.

No grain or hiss indicates a defective tuner, i.f. module,
or Tr7.

Complete field collapse can be caused by RV6 going
open-circuit, or by a defective TBA80O or perhaps the
SN76544N (field section).

Defective diodes fed from the line output transformer to
produce the scan-derived supplies will cause heavy damping
of the line output stage, giving rise to no brightness, low
+11V rail and overheating of Tr2. This can be most
confusing to someone not familiar with the situation. Note
that an in-circuit check of the diodes is not always adequate
— a 50k€?2 reverse resistance can cause trouble and will only
be read accurately if the diode is removed from the circuit.
The above comments also apply to a defective e.h.t. rectifier.

Good Luck!

We hope that the last remarks do not cause clouds of
gloom to gather. We are confident that with careful con-
struction and checking, preferably with constant reference
to the circuit diagram, constructors will not experience
difficulties with this receiver. It is our firm belief that the
design will provide many trouble-free viewing hours. ]
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30-Channel

Part 1

IT is several years since Thorn, Philips, ITT and Rank
introduced TV sets incorporating simple ultrasonic remote
control, enabling sequential channel changing, sound
muting and switching the set off from the comfort of one’s
armchair. As is so often the case however, the UK
setmaking ‘industry tends to lag behind its European
counterparts when it comes to introducing new ideas and
technology. A number of continental sets have been
imported (notably from Germany and Scandinavia) which
have taken the principle considerably further — direct (non-
sequential) channel selection, proportional control of colour,
volume, brightness (and contrast in some instances), an
‘ideal’ command which sets the brightness, colour and
volume to preset values giving a ‘normal’ display. In
addition there is an ‘off’ facility, although this is normally
treated as ‘standby’ — the set is virtually switched off except
for the remote control receiver section and is switched on
again when any one channel is selected.

For reception of . teletext, this type of remote control
becomes almost obligatory, since the number of customer
controls is considerably increased — page selection, TV/text
switching, auxiliary function switching, e.g. newsflash,
update, mixed display, etc. ITT and Thorn have recently
introduced up-market sets with 30 channel remote control
systems based on two i.c.s manufactured by ITT

Remote Control

T. E. Barrett

Semiconductors. Although Mullard and others are in the
process of offering alternative remote control systems to
setmakers, this is the only one currently employed and is
therefore the one we have chosen as the basis for this article.
We shall first of all look at the principles of operation, as
illustrated by the ITT and Thorn circuits.

The i.c.s in question are the SAA 1024 which is used for
the transmitter, and the SAA1025 receiver. They are both
CMOS types and can be used in conjunction with either
ultrasonic or infrared transmitter/receiver systems, although
we shall concentrate on the former.

The transmitter

The SAA1024 comprises an oscillator, a variable and a
fixed frequency divider, an encoder and command error
protection. Thé 30 ultrasonic transmission frequencies,
which lie in the 33-44kHz range, are derived from the
frequency of an oscillator controlled by a standard
4.4336MHz crystal, with the aid of a variable frequency
divider operating on the “blanking” principle. First of all the
i.c. divides the oscillator frequency by two. Then the
variable frequency divider blanks out 1-30 pulses from each
128 2.2168MHz pulses depending on the command given.

=+
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Fig. 1. Circuit diagram of Thorn’s transmitter using the SAA1024.
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This frequency is further divided by 50, providing the 34-
44kHz output which is coupled to the transducer. Error
protection is incorporated in the i.c. and this disables the
oscillator and keeps the variable frequency divider fixed
whenever more than one command is given.

The Thorn 4200 series chassis uses the SAA1024 in its
transmitter circuit and this is shown in Fig. 1. In this
particular application, only 24 out of the possible 30
channels are used. Operation is as follows. Each of the
inputs A to L are normally at supply potential. A command
is transmitted whenever one of inputs A to E is earthed
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s1/e

81/7 60/1 60/2 60/3 60/4 60/$ 80/8 60/7 61/
simultaneously with one of inputs F, G, H, K or L. Output
is from pin 15. As this pin must not have a d.c. voltage
greater than —0-3V with respect to earth, a buffer stage
using VT1 is used to drive the transducer. Since the
transducer used is a capacitive type it must be polarised and
also requires a high peak-to-peak driving signal. The output
irom VT1 passes through a light emitting diode (W2) which
serves as a battery condition indicator. It is then coupled to
the transducer via auto-transformer T1. This provides a pk-
pk driving voltage of between 340 and 380V, depending on

the frequency. The transducer is polarised by the action of
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Fig. 2. Thorn's receiver circuit used in the 4200 series chassis.

diode W1 which conducts on positive peaks, charging C2.
C1 acts as a d.c. blocking capacitor. W3 protects the i.c.
against incorrect battery connection.

Standing current of the complete circuit is less than
10uA, obviating the need for an on-off switch. Whenever a
command is being transmitted, the current consumption is
between 35 and 45mA.

Fig. 3 shows the 24 commands provided by the Thorn
transmitter, together with the control inputs which must be
earthed to activate the particular command, and the
transmitted frequency.
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The receiver

The receiver section of the system uses i.c. type
SAA1025. Referring to the Thorn circuit given in Fig. 2, the
ultrasonic signal is picked up by the transducer, which is
polarised from the 200V rail provided by T131, via R1 and
R2. The signal is then passed to a cascade amplifier built
around a TBA231 pre-amplifier i.c. The circuit is designed
by the use of selective negative feedback to have a bandpass
response of 30kHz to 46kHz.

The output from the pre-amplifier is passed to transistor
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TRANSMITTER
APPROX.
CONTROL FREQUENCY
INPUTS OUTPUT
COMMAND EARTHED (kHz)
1 Standby Hand E 33,95
2 Sound Mute Land E 34.29
3 Colour + GandE 34,64
4 Colour — Fand E 35.33
5 Contrast + AandF 36,02
6 Contrast — B and F 36,72
7 Volume + CandF 37.41
8 Volume — DandF 38,10
9 Call Channel GandA 38,79
10 Call Channel
and Time K and A 39,14
11 Brightness + Hand D 43,64
12 Brightness — LandD 43.99
13 Channel 12 B and K 39,83
14 Channel 11 B and G 39,49
15 Channel 10 Dand G 40,87
16 Channel 9 D and K 41,22
17 Channel 8 Land B 42,60
18 Channel 7 Hand B 42,26
19 Channel 6 GandC 40,18
20 Channel 5 Kand C 40,53
21 Channel 4 AandlL 41,91
22 Channel 3 Aand H 41,56
23 Channel 2 CandH 42,95
24 Channel 1 CandlL 43,30
Fig. 3.

VT1 which amplifies and limits the sinewave to produce a
squarewave output which is fed to the input pin of the
SAA1025.

The crystal-controlled oscillator VT2 provides an
accurate and stable clock frequency for the i.c. In the i.c.,
the 4-4336MHz signal from the oscillator is amplified and
drives a clock generator consisting essentially of a flip-flop
and an 8 by 1 divider, producing a two-phase clock signal
with a pulse duty factor of § to § at 277kHz. Connected to
the clock generator is a 3200 by 1 divider which delivers
pulses with a 23-1ms spacing for control purposes and for
determining the measuring time. The ultrasonic signal is
passed through a pre-amplifier and then synchronised with
the operational clock signal. The signals thus obtained are
fed to the circuit which measures the duration of the cycle.
If this measurement reveals too long or too short a cycle the
sequence control is reset and the measuring cycle re-started.

On a second path, an 8 by 1 pre-divider is controlled by
the synchronised ultrasonic signals. This divider determines
the channel spacing. The command counter is connected to
this pre-divider and, together with the test circuit, forms a 7
bit binary counter. The test circuit ensures that the 5 bit
command counter performs three complete counts before
the result is evaluated. This excludes the possibility that
frequencics which are fractions or multiples of useful
frequencies produce wrong commands. The command
counter comprises a 5 bit register whose contents are
compared with the result of the repeat measurement before
a command can be evaluated.

All commands are delivered in coded form via the
input/output control system to outputs A to E in the form of
negative going pulses of 23-lms every 184ms -
approximately 5SHz. These pulses are present only when a
command is being issued. The input/output control system
ensures also that the command counter is set when
commands are produced directly at the input of the TV set.

142

A switch on ‘normalisation’ arrangement ensures that _ali
counters and storage devices are set to the desired initial
positions when the supply voltage is switched on. This can
only happen when both clock pulses operate correctly. The
digital/analogue (D/A) control system recodes the
commands so that the latter can be used to set the storage
devices of the D/A converters accordingly.

The basic clock for the D/A output signals is generated
by a chain counter which divides the operational frequency
by 31. In this way the 30 available pulse duty factors of the
D/A squarewave output signals are determined. The three
storage devices consist of five flip-flop stages in each case
which can be set in the parallel mode. The information
contained in the chain counter is compared with the stored
signals by means of EXCLUSIVE OR elements. In the case
of coincidence the ‘RS’ flip-flop is set, and reset, every time
zero is passed in the chain counter. In this way, three
squarewave output signals are obtained having the same
frequency determined by the chain counter, their pulse duty
factors being fixed by the information contained in the
storage device. The latter is changed by parallel conversion
in conjunction with information from the chain counter.

The D/A output signals on pins 2, 3 and 4 are used to
control volume, contrast and colour. Upon the command to
increase volume, for example, the pulse duty factor is
increased: i.e. the length of time the pulse is on increases
with respect to the length of time it is off. The pulses are
integrated by R28 and C18 and an average DC level is
reached dependent upon the pulse length. This is applied to
the base of VT3 thus turning the transistor on. VT3 is
arranged as an emitter follower or current amplifier, which,
dependent upon its conduction, causes a greater or lesser
voltage at the junction of R31, R32. The range of operation
for the volume control is approximately 2V. The contrast
and colour controls work in the same way, their range of
operation being 6-3V and 6-7V respectively.

The 5 bit pulsed outputs at pins 7, 8,9, 11 and 12 of the
SAA1025 are coupled to the inputs of IC3 — a 4-line to 16-
line latch decoder — via 8-2V zeners to ensure that the input
seen by IC3 is at or below 12V. Two of the outputs IC3
(pins 9 and 11) are used to operate the fourth analogue
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Fig. 4. Block diagram of the receiver used in the
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channel for brightness control, whilst the remaining 14 are
used for channel changing and to call the channel number
or channel-and-time display on the screen. For the latter
two functions, additional circuitry is obviously required but
this is outside the scope of this article.

Pin 8 of IC2 is connected to the inhibit input of IC3 and
the latter will only operate when the inhibit input falls to OV,
This only occurs during Channel changing, Brightness + or
—, Call channel and Call channel-and-Time commands.

. The SAA1025 has only three proportional controlled
outputs. In order to provide a remote facility for the
brightness control, a 16-step binary up/down counter, IC5,
is used to generate a variable d.c. output. The binary coded
outputs of pins 2, 14, 11 and 6 of IC5 are added together by
the resistor network R108 to R111 and passed via the
integrating network R61, C23 to emitter follower VT 10 to
give the controlling voltage swing, which in this case is
approximately 10V.

Maximum d.c. output (corresponding to minimum
‘brightness) is obtained when pins 2, 14, 11 and 6 of IC5 are
all at 11.5V. Maximum brightness is obtained when these
pins are at OV giving minimum d.c. output from the circuit.

At switch-on, the output voltage sits at approximately
half-way. This is achieved by the reset circuit VT27 and pin
1 of IC5. When pin 1 is driven to rail supply, the voltage
conditions on pins 3, 4,12 and 13 are transferred to the
output pins 2, 14, 11 and 6 so that pins 2 and 6 are at
11.5V and pins 11 and 14 are at OV. At switch-on VT27
conducts, taking pin 1 to the rail supply. As C24 charges

When the ‘sound mute’ command is transmitted, pin 2 of
IC2 falls to OV, VT3 turns off thus muting the sound. When
the same command is repeated, the squarewave output at
pin 2 returns to its previous mark-space ratio so that the
volume returns to its original level.

The voltage on pin 6 of the SAA1025 is normally 18V
when the set is operating. Actuating the ‘standby’
command triggers the mains flip-flop in the i.c. after a delay
of 0-7 seconds. The voltage on pin 6 then drops to zero,
turning off VT131. Relay RL131 is thus switched off
thereby interrupting the mains supply to the set. Note that
the remote control section is independently powered, so that
when a channel is selected, the set reverts from standby into
an operational mode.

For channel changmg a positive output from IC3 of at
least 60ms duration is required, but as the pulse output of
IC3 consists of 23ms pulses every 180ms, pulse stretching is
necessary. This is achieved by using the sound mute pulse
which is given out from the channel change i.c. and lasts for
400ms. This pulse turns on VT24, thus pulling down the
voltage to the strobe input of IC3. If the inhibit line
(normally held down for 23ms) was to go high, IC3 would
cease to give an output. W8 is therefore included so that
whilst VT24 is on, the inhibit line is also held down.
Positive-going pulses of 400ms duration appear at the
channel change outputs of IC3, switching on the
appropriate output transistor, which in turn causes the
required channel to be latched.

Next month we shall have a look at the ITT interface
circuitry and provide some fault finding tips.
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TV Servicing:
Beginners Start Here. . .

Part4

HAVING considered how the display tube operates, we must
consider how it’s provided with the supplies it requires.

The cathode and grid don’t present any problems. They
are concerned with the signal voltage swings, and a basic
difference between them of around 100-150V is all that’s
required. In a mains powered set this is available from the
normal h.t. supply line, which is typically a little over 200V.
The more astute (awkward?) reader may ask what about a
12V portable? To this we offer the sage advice: hang on a
bit.

The problems come because the first anode and focus
electrodes of a monochrome tube require anything from
400V to around 1kV, while the e.h.t. nipple (cavity
connector to be precise) requires about 18kV (18,000V).
How to obtain these voltages, and how this has been done
from the earliest times up to the present, is quite a story
which we can go over only briefly. To understand this part
of the subject of television receiver design is to understand
very nearly the whole lot however, so it’s worth careful
attention.

Early Designs

)

In the original designs of the late thirties and early forties
the usual approach was to obtain all the supplies from the
mains. C.R.T.s were of triode construction, i.e. with no first
anode and focus electrodes, focusing being done by a
magnet or an electromagnet. The e.h.t., then of the order of
5-10kV, was obtained by transforming the mains voltage up
to the required value, then rectifying it with the conventional
type of half-wave rectifier described earlier in this series,
with a reservoir capacitor, smoothing resistor and
smoothing capacitor.

Now a transformer which will step 200V up to say
2,000V needs roughly a turns ratio of 10 to 1, which is a lot
of copper wire if nothing else. 10kV needs 50:1 and the
mind boggles at the thought of the size of the thing and the
insulation required to keep this sort of potential under
control. A fraction of this would kill you, as the impedance
of the supply is low and it’s thus happy to push current
through almost any resistance without strain. Designs of
this type demanded and got the greatest respect therefore.
The weight of the type of transformer required was
considerable, and the cost would now equal almost the total
cost of the whole receiver.

A valve rectifier was employed, with reservoir/smoothing
capacitors of about O-1uF: they were larger than the
present day electrolytics having say a total capacitance of
1,000uF at 300V. These capacitors were also lethal
weapons, and there was often associated with them a chain
of series connected resistors going to chassis in order to
provide a discharge path when the set was switched off
(discharging them with a screwdriver blade was simply not
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on). The snag for the serviceman was that the resistors often
went open-circuit, leaving the capacitors charged up. This
again was not nice. From the design point of view however
there was an advantage: a string of resistors connected from
say a 10kV source to chassis means that one or more lower
voltages can be tapped off and used for other purposes —
provided there is no current demand. This idea (tapping off, .
not the transformer) has been in use recently in colour sets
for focusing, where the requirement is generally in the
region of 4.5kV,

Back to the transformer however. This is obviously an
expensive way of going about things, although a well
regulated supply is obtained, i.e. no variation in the size of
the picture when the brightness control is advanced. The
point of this comment will become clearer when we get
deeper into the type of e.h.t. supply that’s been in general
use since the very early approaches were dropped.

~

Transformer Action

Other means of developing the high voltages required
were not long in putting in an appearance, since there is no
reason why using the 50Hz a.c. mains should be an efficient
way of doing things. We’ve already explained how a
transformer works: the rising and falling current through
one winding results in the build up and collapse of a
surrounding magnetic field, and if another winding is in
close proximity current will flow through it in sympathy — in
fact a corresponding voltage will be developed across it,
current flowing only if there is a circuit connected across the
winding. At low frequencies (slow rise and fall) the core the
coils are wound on must be fairly heavy, but at high
frequencies the core has to be of different and lighter
construction.

Shorting Turns

Let’s pause for a moment to consider what we’ve just
said. We pointed out that current flowed only when there is
a closed circuit for it to flow through. From a servicing
point of view, and after all this is the whole point of these
articles, one of the more awkward faults that has to be
contended with is when a whole stage refuses to work
although all the components except the transformer are in
order. “Shorted turns in the transformer” is the phrase we
then so often hear. If a winding has a large number of turns
you see, there is a chance that at some time the insulation at
a particular point will break down. This represents a closed
circuit of the unofficial variety, i.e. a short-circuit, and the
result is overheating and heavy damping of the efficiency of
the stage — maybe enough to stop it working altogether.
Considering the small size of the windings, and the very
high voltages which may be rapidly rising and falling in the
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transformers used for some purposes, it is perhaps
surprising how reliable many of them are.

The Line Output Transformer

What we are leading up to is the thing called the line
output transformer, undoubtedly the most important
component in any TV set (unless you call the cr.t. a
component). It will be remembered that in order to deflect
the scanning spot from one side of the screen to the other
and then back again — at a much faster rate — what we
require is a sawtooth waveform. During the longer portion
of the sawtooth waveform applied to the deflection coils the
spot is driven evenly across the screen, then with the rapid
reversal of the waveform the beam is returned to where it
started (though down a little due to the field scanning). The
line output transformer operates by means of this building
up and collapsing of fields, but whereas the mains frequency
is 5S0Hz the frequency required to give 625-line deflection is
15,625Hz.

Oscillations at this frequency can be produced by a trans-
former in conjunction with an amplifying device such as a
valve, with one winding used for feedback from the output
(anode) circuit to the input (control grid) circuit. In fact a
few line timebases a good many years ago did operate like
this. The practice for many years however has been to use a
separate oscillator to produce a timing waveform, and
to use this to control the closing of a switch which when
closed allows current to flow through the primary winding
on the core of the line output transformer. All line output
stages use a transformer: most field output stages do,
though many solid-state ones don’t. Line output stages are
what we’re on about here however.

We’ve current flowing in an oscillatory manner — first in
one direction, then in the other — through the primary
winding of this transformer, at 15,625Hz. Wind other
windings on the same core and they will have voltages
induced across them, the voltages depending on the number
of turns wound on the core. This means that if we have a
number of windings, each feeding a rectifier of some sort,
we can supply lots of circuits with different voltages, the
whole lot being derived from the same source. In addition,
the rapidly collapsing magnetic field at the end of the scan
can also be put to good use, suitably rectified and smoothed.
Thus the line output transformer, originally there simply to
deflect the beam across the face of the tube via the scanning
coils, can become a maid of all work, capable in fact of
supplying all the other power supply requirements of the set
if required to do so.

You’ll remember that we started off this month with
tube supplies, and the need for an e.h.t. voltage of say 20kV.
From what we’ve just been saying it should be obvious that
if we add to the line output transformer a winding with
enough turns we will, with a rectifier and smoothing circuit,
get the eht. we require. The rectifier changes the
15-650kHz a.c. applied to it into a rippled d.c., the reservoir
capacitor — in the form of the inner and output coatings of
the c.r.t., with the c.r.t. glass forming the insulation between,
as we saw last month — smoothing out the ripples. This is
the way in which the e.h.t. is generated in TV sets, whether
it’s 12kV for a small-screen portable, 20kV for a large
screen monochrome set, or 25kV or so for a three-gun
colour tube.

EHT Regulation
The current requirements of colour tubes are greater, so
the arrangements are rather more complex. For a start, it’s
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important that the supply is reasonably stable — the actual
voltage has a profound effect on the size of the picture, so it
must not be allowed to vary much despite the tube current
altering as the picture swings from black (no current) to
peak white (maximum current). If the e.h.t. voltage falls, the
acceleration applied to the beam will also fall. The line and
field deflection circuits will then have a greater effect, and
the result will be a large, defocused picture. This is what we
meant when we mentioned regulation earlier.

EHT Triplers

Some monochrome sets and most colour sets use a more
complicated method of e.h.t. rectification. This consists of a
series of rectifiers, each with its reservoir capacitor returned
to the high voltage point in the immediately preceding
section of the chain: this provides a multiplying action,
enabling a smaller e.h.t. winding on the transformer to
provide say 8kV which is tripled up to 24kV. A
disadvantage is the greater number of components involved
— all nowadays in a common plastics encapsulation — since
this increases the chances of a breakdown. A refinement of
this system is to incorporate the rectifiers inside the winding,
relying on the insulation between the windings to provide
the capacitance required. This is a technique used on only a
few of the most recent colour sets, though the basic idea is
not new.

This then is how a suitable supply for the final anode of
the c.r.t. is obtained.

Focus Supply

The focus electrode of a monochrome c.r.t. is not very
critical so far as the voltage applied to it is concerned, and
in fact it’s not uncommon to find three taps provided for this
purpose, one connected to chassis (zero voltage), one to the
h.t. line (about 200V), and another to the same point as the
first anode (say 900V). The tapping which gives the best
focus is selected. How a supply of around 800V-1kV is
obtained is something we’ll be getting around to in a minute.

- The focus voltage for a colour tube is a different matter.
This is generally critical, at around 4-5kV. One method of
obtaining this potential is to connect a series of resistors
between the e.h.t. supply and chassis, with a variable
control somewhere along the chain where the voltage lies
between say 4kV and 5kV. This control enables the focus to
be adjusted. The resistors in the chain must be of very high
value, as must the control itself. The system works quite
well so long as each resistor remains at its specified value.
This doesn’t always happen however, the result being a
blurred picture if one or more of the upper end resistors
goes high in value, thus reducing the focus voltage, or arcing
across the protective focus electrode spark gap if a resistor
between the control and chassis increases in value so that
the focus voltage becomes excessive.

An alternative approach is to use an e.h.t. tripler with a
tapping which provides a suitable supply for the focus
control network. The resistors can then be of lower value —
though they still tend to go “high”.

Other methods, for example using a separate rectifier fed
from a suitable point on the line output transformer, have
been used in the past but the two just mentioned are the
most commonly encountered ones.

CRT First Anode Supply
Finally then to the supply required by the first anode of
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the c.r.t. For large screen tubes this is around 8-900V, and
as you may have guessed we obtain it once again from the
line output transformer. This is not done in quite such a
straightforward manner as the supplies we have considered
so far however, and seeing how it’s obtained will take us
into the operation of the line output stage in some depth.
Here goes then, sticking for the time being to the valve type
of line output circuit used in monochrome receivers.

At the end of the line scan the line ouput valve is cut off
by the waveform applied to its grid. The magnetic field that
built up around the primary winding of the line output
transformer during the scan then rapidly collapses,
producing a fairly high-voltage positive pulse. In early days
this was sternly damped down as it was considered to be
very undesirable. It soon became evident however that it
could be exploited in ways that increased the efficiency of
the line output stage. Since this pulse determines the flyback
time — the collapsing field after the forward line scan is
responsible for returning the beam to the left-hand side of
the screen — its duration is important and must be carefully
controlied. This is done by making use of the capacitance of
the transformer (all that insulation between the windings): in
fact the transformer is constructed so that it forms a
resonant tuned circuit when the line output valve is cut off.
Now with a tuned circuit, the positive-going pulse will be
followed by a negative-going one and this oscillatory action
will continue — unless something is done to stop it. What’s
done is to add a diode which conducts as soon as the circuit
tries to swing in the negative direction. It has been known
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by many names, for instance the damper diode since it
damps the circuit at the end of the flyback pulse, or the
efficiency diode since its conduction results in a controlled
decay of the still present magnetic field, the action of the
diode increasing the efficiency of the circuit because the
controlled decay provides the initial part of the forward
scan (often roughly half the scan), or again as the boost
diode since in doing this it charges a capacitor to a voltage
well above that of the h.t. line. And with this boost voltage
we have what’s required for the c.r.t. first anode. In fact
we’ve now seen how all the voitages required by the c.r.t.
are obtained.

Practical Circuit

It’s time to look at a practical circuit, and as in previous
instalments we are taking as our example the Thorn 1500
chassis. The circuit of the line output stage is shown in Fig.
1. The first thing you might notice is that the line output
transformer T4 is not the simple type we saw previously
(T3, Fig. 4, page 42) used in the field output stage, with
separate primary and secondary windings. The only
separate winding here is the small one E-D used to provide
pulses for line flyback blanking and for the flywheel sync
circuit (we’ll come to that in due course). The primary
winding is A-G, section H-G of this same winding acting as
the secondary which drives the line scan coils (via C90).
This type of transformer is known as an auto-transformer,
and enables the transformer core to be reduced in
comparison to what would be required with separate
primary and secondary windings. It’s a convenient
technique where the voltage transformation required is
small. Section A-F is the e.h.t. overwinding: it steps up the
flyback pulse at A and feeds it to the e.h.t. tripler for
rectification.

Returning to our theme of supplies, the boost rectifier is
V4 and the capacitor which it charges to provide the boost
voltage, 625V in this case, is C92. As in other sets, the
boost voltage is used for several purposes: to supply the
c.r.t. first anode and focus electrodes, to provide a feed to
the width control, and also to feed the field timebase’s
charging circuit (see Fig. 2).

While on about tube supplies and operation, there’s
another aspect worth mentioning. The tube’s beam current

TELEVISION JANUARY 1978




is concentrated so as to form a very small scanning spot.
Now due to the capacitive action of the c.r.t.’s inner and
output conductive coatings, the e.h.t. remains even when the
source of the e.h.t. is removed. If the line timebase suddenly
fails and the height control is fed from the boost rail, there
will be no deflection of the spot which will thus remain at
the centre of the screen until the e.h.t. is discharged — long
enough perhaps to burn away the phosphor at this point,
leaving a permanent “burn spot™ at the centre of the screen.
Steps must be taken therefore to prevent this. Fig. 2 shows
the boost line feeds not shown in Fig. 1. C89 across the feed
from R123 to the height control will retain a charge when
the boost voltage falls, maintaining the vertical deflection
for a short time — enough to deflect the spot while the e.h.t.
is discharging. In order to prevent the spot lingering in the
centre of the screen when the set is switched off, the e.h.t.
capacitance must be quickly discharged while the scans are
collapsing. This is done by arranging for the tube to be
driven hard on when the set is switched off. One
requirement in doing this is to maintain the first anode
voltage: C82 is provided for this purpose — in addition to
smoothing this feed.

It’s also as well to point out that the leads from the
deflection coils on the tube neck are often taken to the field
and line output stages via a single plug. If this is accidentally
left disconnected, there will be no deflection and the spot
will remain at full concentration in the centre of the screen
(since the line timebase will be working the tube will be
receiving its full supplies). The tube would almost certainly
be damaged under these circumstances. To avoid this,
designers often include on the plug a loop which completes
the h.t. feed to the line output stage. Thus if the plug’s off
there’s no supply to the line output stage and thus no e.h.t.

Line Output Stage Operation

With this rough idea of tube supplies, let’s take a closer
look at the line output stage and its operation. The line
output valve (Fig. 1) is V5 and is driven by the sawtooth
‘waveform from the line oscillator, fed to its control grid via
C100. The first important point to make is that V5 does not
act as an amplifier, amplifying this sawtooth. In fact the
sawtooth simply determines the time at which V5 switches
on — roughly halfway through the scan. Switches on: that’s
the important point. V5 is actually switched on suddenly
from “off” to full conduction, and when this happens it
effectively earths one end of the line output transformer’s
primary winding — point A. Now the other end of the
primary, G, is connected to the boost voltage. When you do
this — connect an inductance across a voltage source — you
get a linearly increasing current flow through the winding.
In other words, once V5 switches on a sawtooth current
waveform is developed across the line output transformer —
both the primary section A-G and the secondary portion
H-G. A corresponding current fiows via H-G, the line scan
coils and C90, and as a result the beam is deflected from the
centre of the screen to the right-hand side. What happens
next is all that flyback business we’ve been referring to. This
starts when the drive from the line- oscillator reverses,
switching V5 off. The magnetic field which has been built up
during the forward scan now collapses, and as a result a
large positive pulse appears at point A. Naturally V4 is now
cut off as well, since its cathode is positive with respect to its
anode. As we mentioned earlier, T4’s primary winding
along with the built in capacitance (due to the heavy
insulation) is constructed so as to form a tuned circuit, and
this determines the amplitude and duration of the pulse. The
effect of the pulse so far as the scan coils are concerned is to
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deflect the spot very rapidly to the left-hand side of the
screen. Since the line output transformer is now undergoing
a controlled oscillation, the next thing is that the voltages at
B and A will tend to move negatively. But of course when
this happens V4 will conduct once more and provide its
damping action.

The next thing is to get the spot from the left-hand side of
the screen towards the centre, at which point the line output
valve is switched on again. At the end of the fiyback tuere is
again a magnetic field around the line output transformer’s
primary winding. This collapses, but does so in a slow,
linear manner due to the damping action of V4. The
decaying current provides the first part of the forward scan,
deflecting the beam from the left-hand side towards the
centre of the screen. At the same time a charge is built up on
the boost capacitor C92, the voltage at point G rising to
625V.

The astute reader will point out that if collapsing fields
induce voltages in nearby windings, won’t there be
interaction between the field and line deflection coils since
they are mounted close together? There would, but this is a
problem the designer has to sort out.

Scan Correction

So much for the basic action, now let’s look at some of
the details. C90 is the scan-correction capacitor, required
because with a comparatively flat-faced c.r.t. (you wouldn’t
want to sit and look at one with a spherical face, would
you?) the spot has to travel over a much greater distance at
the start and end of the scan than at the centre for a given
deflection angle. The action of C90 therefore is to speed up
the scan at the sides of the screen and slow it down at the
centre: its value is chosen so that its charging characteristic
gives the required effect.

Harmonic Tuning

C113 (it’'s C95 on the smaller c.r.t. versions of the
chassis, with a value of 180pF) is the harmonic tuning
capacitor. A further complication! Briefly, the shape of the
e.h.t. pulse appearing at point F can be tailored by adding a
further oscillation to the waveform present during the
flyback. C113 in conjunction with the leakage inductance
between the primary winding and the e.h.t. overwinding
form a tuned circuit which resonates during the flyback to
provide the required oscillation—at the third harmonic of the
flyback frequency if a half-wave e.h.t. rectifier is used, thus
increasing the amplitude of the pulse applied to the rectifier,
or, as here, at the fifth harmonic since with a tripler the
maximum amplitude input pulse is less important than
having a pulse with a flat top to compensate for the poorer
regulation inherent with the use of voltage multiplication.

This capacitor is of particular interest to service
engineers since it’s often the cause of breakdown. When it
goes short-circuit, the boost diode is connected directly
between the h.t. line and chassis. A very heavy current
flows, and in consequence R124 in the h.t. line (go back to
Fig. 1, page 40) flies open, breaking the circuit and directing
attention to the part of the circuit responsible. The diagnosis
is helped by the appearance of the capacitor, which is wired
in an obvious position on the line output transformer and as
a rule presents a blackened appearance when it has failed.
Even if it looks innocent, the fault is easy to trace using an
Ohmmeter which will show a very low reading from the
PY801’s cathode (its top cap connection) to chassis instead
of the reading of about IMQ which should be recorded.
Why about 1MQ? Look at Figs. 1 and 2 and you will see
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that the only direct paths between the PY801’s cathode and
chassis are via R130/R132 and R120/R121. Since these are
in parallel with each other, the effective resistance is
somewhat over IMQ. Note that these tuning capacitors
must be of the type rated to withstand the high-voltage
pulses present in this part of the circuit,

Correct Tripler Type

Fig. 1 shows the way in which the series connected e.h.t.
multiplying rectifiers and their reservoir capacitors are
arranged. The e.h.t. tray, as it’s known, is clipped to the
side of the line output transformer. The only point to be
stressed here is that there are many different sorts of tripler
(and in smaller screen versions of this particular chassis a
doubler is used instead), as indeed there are of line output
transformer. So it’s vital to use the correct e.h.t. tray and the
correct line output transformer.

Alternative Circuit Arrangements

This is a very simple line output transformer indeed. We
could for example complicate matters by winding a few
turns on it to supply the c.r.t. heater, or another winding to
supply say 20V which when rectified and smoothed would
form a suitable supply for the transistor circuits in the set.
In fact there are all sorts of things which can be done, all of
which damp the transformer which has to be designed
therefore to take the extra load. You will also find that the
windings can be arranged in various different ways (see Fig.
3), which may involve one side of the boost capacitor or the
line scan coils being connected to chassis for example. So
when fault finding it’s important to have the appropriate
circuit so that the effects of defective components can be
appreciated.

Defactive Boost Capacitor

. For example, if the boost capacitor is returned to chassis
the effect if it goes short-circuit will be the same as if C113
in Fig. 1 goes short-circuit. The PY801 or whatever will
have suffered a trying time, and there’ll be either an open-
circuit fusible resistor in the h.t. supply or a blown fuse.
Failure of the boost capacitor — going short-circuit — is in
fact one of the most common faults in valve line output
circuits. The effect is to damp the circuit so heavily that it
fails to operate and there’s no e.h.t. and thus no raster.
Other effects, such as for example the presence of a blown
fuse, depend on how the circuit is arranged.

Width Stabilisation

Coming back to our Thorn 1500 circuit however, the
neXt thing to look at is the width circuit — in fact the width
stabilising circuit. This arrangement has been in common
use in valve line output stages for many years. A sample line
flyback pulse is fed by C96 to the voltage-dependent resistor
Z3. This is an interesting device which we’ve not come
across before in this series. It is what it’s called — a resistor
whose value changes when the voltage across it changes.
When the positive-going flyback pulse appears at H, it’s fed
to Z3 via C96. This high positive voltage results in Z3
instantaneously falling to a low value, and in consequence
C96 collects a negative charge. At the end of the pulse Z3
resumes its high-resistance condition and the negative
charge on C96 is retained. This negative charge is part of
the bias applied to the line output valve, being linked to its
control grid via R129. Since the bias voltage thus obtained
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is dependent on the amplitude of the flyback pulse, the
operation of the stage is stabilised: if the pulse increases in
amplitude, so the bias increases and the output is pulled
back to compensate. The initial bias is set by a small
cancelling voltage tapped from the width control, which is
fed via R130 from the boost line. R132 is called the width
control here: in other chassis you will find the
corresponding preset labelled in other ways, e.g. set boost,
set stab., or line drive. As we shall see shortly, C100 also
plays an important role in biasing the line output valve.

If each component in the width circuit behaves itself and
keeps its original value the circuit is self-adjusting. If the
resistance of the resistors rises however the width will
decrease. It’s very common for R130 or its counterpart in
other chassis to do just this. If the value of R130 falls to any
extent the width will first increase and then the control R132
will be damaged, necessitating the replacement of both
R132 and R130.

If C96 goes short-circuit the whole circuit will be heavily

damped and the result will be no e.h.t. The v.d.r. will

- overheat and probably melt its own solder, the panel in the

vicinity of Z3 and C96 being damaged. It’s surprising
however how much punishment this type of v.d.r. will take:
you’ll usually find that it’s prepared to go on functioning
happily after the mess has been cleared up.

Some Common Faults

Another important component is R127 which supplies
the line output valve’s screen grid. It’s nearly always 2-2kQ
or a very similar value and is usually of the wirewound type,
since these are less likely than carbon ones to change value
when subjected to heat over a period of time. The line
output stage fails to operate when R 127 goes open-circuit —
a frequent fault — since the valve cannot function without
voltage on its screen grid. The clue is that the line output

_ valve — and the boost diode — will be cool. For most other

faults which remove the e.h.t./raster they will be hot, often
very hot. '

For example, lack of a line drive signal from the
oscillator will leave the line output valve conducting heavily.
The clue this time is that it will be excessively hot. You may
say that since the signal from the line oscillator switches it
on, shouldn’t the line output valve remain off in its absence?
This would happen in fact in the equivalent transistor
circuit, but to stick with our PL504 it must be explained
that when a valve is operated in a switching mode like this it
generates a bias voltage at its control grid. When it’s
switched into heavy conduction, some control grid current
will flow: as a result, the input coupling capacitor C100 will
acquire a negative charge. This is part of the bias that holds
the valve cut off before it’s switched on — you will notice
that there’s no cathode bias. If there’s no switching action
there’s no bias save the small positive one via the width
circuit, and the two valves sit there passing a hefty current
and doing nothing other than getting hot. Apart from the
heat therefore the clue to this state of affairs is the lack of a
negative voltage at the control grid of the line output valve.
Depending on the particular circuit, you should record a
negative voltage in the region of —40V to —80V if the drive
from the line oscillator is present and C100 is in order — if
it’s “leaky”, i.e. its insulation is defective, the result will be
the same as with lack of drive from the line oscillator. This
is a not uncommon fault in some chassis.

What else commonly goes wrong? We’ve talked about
shorting turns in the line output transformer (though this
particular transformer doesn’t often fail), short-circuit
harmonic tuning, boost and feedback pulse capacitors, and
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Fig. 3: There are many alternative ways of arranging the line output transformer windings: some typical arrangements are
illustrated above. (a) The desaturated line output transformer circuit. Here the boost capacitor Cb is connected between sections
of the primary winding, with the anode current of the two valves flowing in opposite directions through the windings as shown by
the arrows. The idea was to cancel the magnetic flux arising from the d.c. component, thus increasing the efficiency of the trans-
former. (b} In this example (Philips 210 and 300 chassis) there is no d.c. flowing in the top section. As in {a), one side of the line
scan coils is returned to the h.t. line. (c) Another variant (a Mullard transformer). This time there is a d.c. connection from one side
of the scan coils, also from one side of the boost capacitor, to chassis. In each example Cb is the boost capacitor, Cs the scan
correction capacitor and Ct the harmonic tuning capacitor.

resistors changing value or going open-circuit. Naturally the
valves can be responsible for no eh.t. The other main,
indeed frequent, cause of trouble is the e.h.t. rectifier.
Triplers often short at some point internally, damping the
circuit so that there’s no e.h.t. Separate half-wave rectifiers
lose emission or go short-circuit thus removing the e.h.t.
Note that with a thermionic (valve) rectifier there’s a heater
winding which can be the cause of the trouble (it’s wound
on the line output transformer, just a single turn usually,
and the insulation can break down), and that there's often a
small-value resistor (an ohm or two) in series with the
heater. It is sometimes formed of resistance wire, and is
generally hidden away in the insulated base mounting. If it
goes open-circuit the rectifier fails to light up of course.

A common fault is when the picture balloons and
disappears on advancing the brightness control — maybe
accompanied by lack of width at low brightness settings.
This apparently strange situation is caused by the e.h.t.
voltage falling when the e.h.t. current rises, i.e. as the
brightness control is advanced the beam current increases
but, as the e.h.t. voltage falls, so the deflection fields have a
greater effect on the beam so that the raster expands and
may disappear completely, leaving a blank screen. Things to
check are the valves, the resistors in the width circuit, the
tripler if one is used in the chassis concerned and,
unfortunately, the line output transformer — to find out why
the line output stage is operating inefficiently. The resistors
can be checked with your meter, but by checking the other
items we mean substituting known good ones, so you start
with the least expensive items, the valves, and hope you
won’t have to go on to the transformer.

Incidentally, if the line output stage shows any signs of
life don’t attempt to measure the voltage at the anode of the
line output valve or the cathode of the boost diode — the
flyback pulses will put a quick end to the meter’s action.

The e.h.t. tripler can be responsible for another sort of
trouble. Basically there are two kinds, those using silicon
diode rectifiers and those using selenium ones. As the
selenium ones break down they can produce what has been
described as a “shimmering” effect all over the picture. The
chassis we have been using as our example is prone to this
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trouble. Lack of width with or without width variations is
another of the faults these e.h.t. trays can cause. When they
— the selenium ones — break down there is an unmistakable
clue: the awful stink (there’s no point in being polite about
it) they give off.

The astute reader may have noticed that we’ve said little
about the scan coils themselves. That’s because they don’t
often give trouble. They can however. If there’s an open-
circuit connection the result, since there’s e.h.t. but no line
deflection, is a vertical white line down the centre of the
screen. Not common this, though it is sometimes
encountered in small-screen transistor portables due to the
scan coil coupling/scan correction capacitor being
defective. It can also be found in those few older colour sets
which have separate e.h.t. and line deflection circuits. But
we seem to be wandering into the more obscure corners of
the servicing scene. More often (but not that often) shorting
turns develop in the coils. You should be able to diagnose
by now what happens: the line output stage is heavily
damped, and there’s no e.h.t.

There are two basic methods of providing line linearity
correction: by means of a “sleeve” which is inserted
between the scan coils and the neck of the c.r.t., or by
means of an adjustable damped coil connected in series with
the scanning coils. We mention this simply because the
damping resistor connected across such linearity coils is
prone to go high in value or open-circuit, with the result
that the coil is shocked into oscillation by the flyback pulse
and produces vertical striations across the screen — mainly
on the left-hand side. The Thorn 1500 chassis uses the
linearity sleeve method of compensation.

On older sets which do not incorporate width
stabilisation of the type we described earlier (there are still
many such sets around) lack of width could be due to
inadequate output from the line oscillator stage, due to the
valve losing emission.

We’ve come a long way in this part, from tube supplies to
valve line output stages and what goes wrong with them and
finally to mention of the line oscillator. We shall have more
to say on this subject next month.

CONTINUED NEXT MONTH
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MANY will recall the excellent tropospheric conditions
during October 1975, when signals were received from a
great many European countries at. both v.h.f. and u.h.f. 'm
- glad to be able to report on another excellent spell of
tropospheric reception, thanks in part to a slow moving
ridge of high pressure combined with fog.

Here in the south, conditions would improve during the
early morning period — particularly reception from West
Germany — a peak being reached around midday. Signals,
in both Band III and at u.h.f., were then maintained until the
late evening. Strangely, during the early morning period
u.h.f. reception above ch. E40 was best, with no evidence of
W. German signals in the group A spectrum. Most unusual!
The W. German u.h.f. stations seemed to fade away during
the late evening, with completely dead conditions on
switching on early the following morning, even Lille ch.
E21 leaving much to be desired.

Those in East Anglia did even better. Clive Athowe
reports as follows. Friday 14th, many W. German u.h.f.
stations from southern W. Germany, and in the evening
CST-2 (Czechoslovakia) on ch. R36. Saturday, Swiss u.h.f.
signals and reception from Grunten (S. Germany). Sunday,
improved conditions with signals from Norway, including a
300W relay on ch. E10! Monday, many Swedish second
chain u.h.f. signals, plus TVP (Poland) ch. R12. Tuesday,
another first in the UK, Finland ch. E7 Turku at
approximately 960 miles; also TVP chs. R10, 12 and 29.
The other outstanding signal logged was TSS (USSR) ch.
R29 in the late afternoon. This is another first, the
transmitter believed to be near Riga. Qur congratulations to
Clive!

During the following week there was a lot of Sporadic E
reception, particularly around the midday period, starting
on the 17th with TSS/TVP chs. R1 and 2. Here in Romsey
good signals were logged on the 18th from TSS (R1/2),
TVP (R1), CST (R1), SR (Sweden, E2), and NRK (E2).
The 20th again produced TSS ch. R1 at exactly 12.00.

Hugh Cocks (Devon) and I received fair signals from
RTVE (Spain) on chs. E2 and 4, Hugh also receiving JRT
(Yugoslavia) chs. E3, 4.

Altogether an excellent mid-October period, in part
compensating for the rather poor results during the
Orionids meteor shower on the 21st. The early morning
period on the 24th gave good long-duration MS signals
from Sweden and Finland on chs. E2, 3 and 4.

A new identification slide in use by DFF (East Germany)
has been noted. It consists of a light grey raster with the
letter T at the top left-hand side and ““Cottbus Canal 4” in
the centre.

I’ve been off the air most of the month while arranging a
DX-TV room, and have been fully operational only during
the past few days.
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In Brief . ..

Ryn Muntjewerff (Holland) reports that SWF

. (Sudwestfunk, W. Germany) is now using transmitter

identifications on their FUBK test cards; e.g. FSW =
Feldberg Schearz-Wald; HKF = Haarktkopf etc. . . . The
NRK PM5544 test pattern has been seen with an unusual
identification “Feil Pa Lyden” — Peter Vaarkamp tells us
that this indicates a fault on the sound channel ... Brian
Fitch (Scarborough) reports that a new private TV station is
in operation in the Rome area, on ch. E67, and is
transmitting programmes in English.

News Items

Bahrain: Bahrain TV has increased its e.r.p. recently. The
coverage now extends throughout the Gulf and includes
part of Saudi Arabia. The er.p. has been guessed at
approaching 100kW.

Liberia: An expansion of the Liberian Broadcasting
Corporation’s TV service has been announced. Pye TVT
are to provide the colour equipment for a new studio centre
at Monrovia, covering the capital and the surrounding area.
Two 1kW v.hf. transmitters will be installed near
Monrovia.

Ghana: Ampex has received several orders for the supply of
colour equipment. This will be for PAL operation, and it’s
expected that the first colour transmissions will be from an
international sporting event at Accra in March 1978.
Czechoslovakia: A new transmitter is under construction at
Cerna Hora, Krkonose Mountains, to bring the first and
second chain programmes to East and Central Bohemia.
The second chain Mt. Klet u.h.f. transmitter came mto
operation in July.

Holland: Gosta van der Linden has written regarding my
comments on the possible closure of the Lopik ch. E4
transmitter. Apparently the Directoraat Radiozaken has
stated that “there are no plans to change the channel E4 for
Lopik-1 programmes”. No mention is made of the ch. E37
transmitter to replace the E4 one although a DX enthusiast
(Tonne van Dalen) has actually received ch. E37 from the
direction of the Lopik tower! All very strange. Apparently
when the standby ch. E4 Lopik transmitter is in use a strong
harmonic is present on ch. E2. At the time of typing Philips
have no test transmissions on ch. 60 from Waalre: when in
operation these are radiated between 0800-1600 GMT.

Satellite News

In early 1976 we reported on Steve Birkill’s reception
(the first in the UK) of the ATS-6 satellite with Indian
programmes. Steve has recently been making preparations

TELEVISION JANUARY 1978



Vision insertion
wlflth-modulated test signals (VITS)

puise

Unmodulated pulse

Unlocked test card received by Steve Birkill from the USSR's
Statsionar-2 satellite, showing the width-modulated pulse
carrying the sound signal in the line sync period and the VITS
in the field blanking period.

TSS-4 programme commencement received by Steve Birkill,
from Moscow via the Statsionar-2 satellite.

for 12GHz TV reception (delayed due to the failure of the
first OTS satellite at launch). In the course of his
experiments however Steve has successfully received strong
signals from the USSR Statsionar-2 satellite, relaying TSS-4
programmes from Moscow to the Far East. Statsionar-2 is
at 35°E (similar to ATS-6), and the signals are being
received using an 8ft. dish with a scaled version of a 12GHz
horn, a 2in. circular waveguide and a circular polariser. The
head amplifier uses an HXTR-6101 microwave transistor.

The TSS-4 programmes are carried for about four
and a half hours daily (1700-2130 BST): at other times an
unmodulated carrier is radiated. Although no attempt has
been made to resolve the sound channel, this should prove
simple to recover since it’s transmitted as a width-modu-
lated puise during the line flyback blanking interval. The
accompanying photograph shows the pulse modulated with
a tone: the other pulse has never been seen modulated. This
unlocked shot also shows VITS in the field blanking period.
Our congratulations to Steve on this quite remarkable
reception, and we look forward to hearing of further
successes with the forthcoming OTS experiments at
12GHz.

From our Correspondents . . .

Kevin Jackson (Leeds) has been successful with lightning
scatter reception at v.h.f. A thunderstorm on September
24th produced several strong coincident bursts of signal
from RTB (Belgium) on ch. E3. Previously his only
successes had been at u.h.f. He heard the RSGB announce
that Auroras had occurred on the 13th, 18th, 19th and 20th

~September: apparently the 20th gave the best results.

Will Bate (Bridgnorth), having recently retired, has
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SYSTEMS PLANNED FOR TV & FM SHOP DISPLAYS,
HOUSE SYSTEMS, SMALL BLOCKS OF FLATS.
ALL PARTS SUPPLIED (PARTS EXCHANGEABLE)
10% OFF RETAIL SALES, ACCESSORIES & ROTATORS.
AFTER SALES ADVICE - ORDER OVER £25
+ CARRIAGE FREE.

A really personalised
mail order service but
S.A.E. PLEASE!

N

103

@ PLERM

The amazing PLEM{ TV aerials
now stocked. High gain,
anodised, yet no dearer than
home produce.

A
Stockists of: § 4
FUBA TV & FM aerials also \ &
AM/FM aerials (W. Germany) \»}%
PLEMI TV aerials (Holland)

JAYBEAM TV & FM aerials

ANT{FERENCE TV & FM aerials
UKW FM aerials (E. Germany)

ASTRA (D.1.Y.) AERIALS

GENUINE D.I.Y. AERIAL SPECIALISTS FOR ALL BAND TV RECEPTION
ALSO FM/stereo RECEPTION: AM TOO
Backed by 23 years' practical aerial rigging experience

We can advise you of aerials needed for the entire U.K. Give us
five minutes and we can advise you on which Band, which
Channel, which aerial for any country in the world. We stock all
ancillary parts to match. Also amplifiers to suit all Bands.

AERIALS & PARTS EXCHANGEABLE UNTIL SATISFIED.
WHOLESALE SUPPLIERS TO BONA FIDE TV & FM TRADE.
Over 2,500 aerials stocked: All Bands: also Set-Tops: Masts: Lashings:
Wall Brackets: Rotators: Televertas: Diplexers & Triplexers (specially
imported) for mixing variously. Bands 1, 2, 3, 4 and 5: Distribution and
mast-head amplifiers: 2/3/4 way splitters: Padded outlets: Directional
splitters: all types coax cable: quality 300 ohm cable.

Many of our customers come from recommendation.

53 WHITEHORSE ROAD, CROYDON
Nr. Gloster Pub & Garage Tel: 01-684 4300
Open 9.30-5.30 MON-SAT 01-684 5262
Open lunchtime 24 hr. answering service

FM & TV AERIALS AND ROTATORS ON DISPLAY

Phone: LUTON,
BEDS. 38716

LOOK!

OPPORTUNITIES
TRADE SALES

START AT £25 INC. VAT!!

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

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

FROM £40 INC. VAT!!

MONO TV’s, all makes from
£5 INC. VAT

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

Deliveries arranged if necessary.

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

OPPERTUNITIES

9A, Chapel Street, Luton, Beds.
LUTON 38716
9.30-6.00 p.m. Weekdays, 10.30-1.00 p.m. Sundays.
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Eight foot ex-radar dish used by Steve Birkill for satellite
reception. -

modified a Bush TV125 and TV135R for TV-DX and will
shortly start aerial erection. Will worked for RGD for
nearly 30 years, leaving to work part time with a Bridgnorth
radio/TV concern as a service engineer until he reached 70.
We are hoping he will send in his observations and
reflections on almost 55 years in radio and TV. I’'m sure this
will be of great interest.

Following my comments on low v.h.f. coverage, Frank
Lumen (Glasgow) has put into use an old Hallicrafters S.36 A
receiver. This covers 27-144MHz in three bands, and has
a.m/f.m. facilities. Frank also says that Scottish v.h.f. and
s.w. DXers meet at his home (2 Ormonde Drive, Netherlee,
Glasgow) at 1430 on the Ist and 3rd Saturday of each
month. He is seeking a secondhand Labgear upconverter —
please contact him direct.

Finally, if there’s a DX TV enthusiast in the North
Midlands area who would like a Bush TV99B (export type
v.hf/uhf.) as used by S. Birkill in the 1960s, ring 07415
(Ecclesfield) 63259. It’s free but must be collected.

Unusual Aerials

Mike Allmark and Kevin Jackson spent some time in
1975/6 experimenting with wire aerials for Band I
reception. One of the successful projects was a Vee Beam:
this consists (see Fig. 1) of a certain number of wavelengths
of wire terminated in a balun and then the 759 coaxial
cable. The length of the wire determines the gain of the
system, and the apex angle varies with the length. A table
showing gain with different lengths of wire leg is included in
Fig. 1.
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Another unusual aerial, which I spotted in an American
mail order catalogue, is shown in Fig. 2. It’s claimed to give
total frequency coverage from 40-700MHz with no
trimming or other matching adjustment. The upper elements
are 20in. and the vertical ones 55in. It’s called a “wideband
discone monitor antenna”, and retailed at $15.95. We’d be
interested to hear from anyone who has had any experience
of aerials of this type.

Wideband Amplifier

Frank Lumen (Glasgow) recently sent in an amplifier
circuit (see Fig. 3) covering 25-1000MHz — ideal for TV
DXing in Bands I, III and at u.h.f. The circuit (courtesy
Siemens) is relatively simple and further information can be
obtained from Siemens House, Windmill Road, Sunbury on
Thames, Middx TW16 7HS. The transistors are type
BFT66.

An Historical Conundrum

Andrew Parr has queried a point mentioned in the book
“Bermuda Triangle” by Charles Berlitz. He quotes: “An
unusual incident occurred in England on September 14th
1963. British viewers watching their TV programmes were
surprised to see the pictures fading and being replaced by a
broadcast from KLEE-TV, an American TV station
broadcasting from Houston. The odd thing is that the
programme in question had been transmitted several years
previously, and the station itself was no longer in existence.

Direction Leg length in A Gain Apex angle
\ Ofytice 1 3-048 108°
2 4-5d8B 70°*
3 5-5dB 57*
4 6-5d8 47°
5 7-5dB 43°
6 8-5d8B 37°
7 9-3d8 34
8 10-0dB 32*

}Balun 2x ? % ailoy or copper tube spaced l{apan

75n coaxial cable

Fig. 1 (above): Mike Allmark's Vee
Beam aerial,

Fig. 2 (right): Wideband discone
aerial, noticed in a US mail order
catalogue.

Fig. 3 (below): Wideband amplifier
circuit suggested by Siemens, covering
25MHz-1GHz. The transistors are type
BFT66 or BFT67.

+12v
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SWEF (W. Germany) FUBK test card carrying the transmitter
identification FSW — courtesy Ryn Muntjewerff.

The problem was investigated by a firm called Atlantis
Electronics of Lancaster, who were unable to find any
solution”. Andrew says he is dubious since Atlantis
Electronics cannot be located and in any case he feels that
the BBC wouldn’t call in an outside organisation with the
resources they themselves have.

Whilst checking back through some old WTFDA
bulletins 1 came across an interesting article by Clarke W.
Ingram entitled “The Strangest DX of all Time”. He
comments that a form of F2 layer propagation brought to
viewers in England on September 14th 1953 a programme
and identification from KLEE-TV, Houston. The signal
appeared over a three-day period, making normal viewing
impossible until September 17th when it disappeared.
KLEE-TV operated on ch. A2 which corresponds to the
UK ch. B3. The mystery deepens since KLEE-TV had been
sold some three years earlier, and its successor KPRC-TV
had not aired any slide or identification since the sale in
1950.

Despite considerable research by various authorities no
reason could be found for the phenomenon, although some
years later the United States “Project Ozma” (an
organisation formed to carry out research into unusual
signals from space) stated that it was a hoax by an
unknown scientist. No futher information was forthcoming
from Ozma.

My own feelings are that the phenomenon would be
impossible by direct reception. For a start, a completely
different transmission standard is used, while at this time of
the then sunspot cycle the m.u.f. would be low, insufficient
to support F2 layer propagation. Even if the signal had been
reflected from a distant space source, the field strength would
be minimal and quite insufficient to override a strong local
signal. There has been enough comment on this incident in
the past years however to suggest that something must have
happened, although quite what remains most uncertain.
Any comments?

New EBU Listings

Belgium: Egem ch. E46 1000kW e.r.p. horizontal, Genk ch.
E47 200kW er.p. horizontal. Both carry second chain
programmes.

Spain: Castropodame (6W 42N) ch. E21 200kW e.r.p.,
Cordoba (4W 37N) ch. E21 200kW e.r.p., Parada Del Sil
(7W 42N) ch. E47 400kW erp. All RTVE-2 with
horizontal polarisation.
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next month in

® TV TIME DISPLAY

Domestic TV sets can nowadays be regarded as a
means of displaying information: one such use is
teletext, where the set is used simply as a video
display unit {VDU). Next month’s constructional
feature describes how your set can be used as a
clock, employing a General Instruments l.s.i. MOS
chip for the purpose. This, along with some fairly
simple peripheral circuitry, can be assembled on a
compact board and incorporated in the receiver.
When the time call switch is operated, the picture is
blanked near the top right-hand corner, the time
being displayed in the blanked area. The display is
automatically erased a few seconds later.

® SERVICING THE SABA 6715 SERIES

The first fully transistorised Saba colour chassis is
one of the most commonly encountered German
made receivers in the UK, being used in a series of
sets including the T and S versions of the 6715,
6716 and 6735. Amongst the interesting features is
the thyristor line output stage. The first part of a
detailed series on fault finding.

® LONGER-RUNNING VCR
MODIFICATIONS

John de Rivaz set about getting more from his
N 1500 VCR — by running the tape at half speed to
double the playing time. This causes patterning due
to the reduced system bandwidth, but the problem
can be overcome by adopting skip-field operation. An
account of the problems encountered and the
modifications adopted.

® UKTVTEST CARDS

An historical review of the test cards and tuning
signals used by the UK broadcasting authorities, from
Test Card A onwards, with the emphasis on the
technical features of the cards and their use.

PLUS ALL THE REGULAR
FEATURES

ORDER YOUR COPY ON THE FORM BELOW:

{Name of Newsagent)

Please reservel/deliver the FEBRUARY issue of
TELEVISION (50p), on sale January 16th, and
continue every month until further notice.




Servicing the

Rank A823 Colour Chassis

Part 3

THE 40V rail used to power the field timebase is obtained
from a winding on the line output transformer. There are
two series-connected rectifier diodes, 5D10/11, with 5C38
the reservoir capacitor. The actual voltage obtained depends
on the h.t. supply voltage to the line output stage and on the
width tapping selected, so if either is altered the 40V line
should be checked and the field output stage balanced.
Naturally should 5C38 be short-circuit or either of the
rectifier diodes defective there will be no 40V rail and field
collapse.

Field Oscillator Circuit

The field oscillator consists of the small four-layer (pnpn)
semiconductor device BRY39 (STHY1). This is known as a
silicon controlled switch. When it briefly fires it switches on
the following transistor 5VT9 and in consequence the field
charging capacitors 5C30/31 are discharged providing the
field flyback. The BRY39 will conduct whenever its anode
voltage is higher than the voltage at its anode gate — set here
by SRV3. It will then become an effective short-circuit. If
the current flowing through it falls below the hold-on value,
the device will switch off again. The point at which STHY1
switches on is set by the timing components 5C29/5R41 —
5D7 is biased on by 5R40, holding the left-hand side of
5C29 at chassis potential: consequently the other side of
5C29 charges towards 40V via 5R41. When STHY!1 fires
the current through, and voltage across, 5R42 switches
SVT9 on. The field charging capacitors, which are charged
from the h.t. supply, are then discharged.

The conduction of S5THY1 discharges the timing
capacitor 5C29, and the conditions at the anode of 5D7 at
this time are such that it switches off. Once 5C29 has
discharged, the current through 5THY1 is insufficient to
hold it on. In consequence it switches off and as 5D7 is now
once more forward biased the charging cycle is repeated.
Synchronisation is effected by feeding a negative-going field
sync pulse to the anode gate of STHY 1, so that it switches
on just before the point at which it would conduct due to the
charging of 5C29,

Field Driver and Output Stages

The positive-going sawtooth waveform generated across
the field charging capacitors is fed to the base of the emitter-
follower driver transistor SVT10, which is thus driven
towards cut-off. The positive-going sawtooth at its emitter
drives SVT12 which, in conjunction with 5VT11, provides
the field output. 5VT11 is driven from the collector of
5VT12, which is the “prime mover” during the forward
scan. 5VT11 provides a complex action during the flyback
as a result of which the spot is returned from the bottom to
the top of the screen — what happens is that the scan coils
provide a half-cycle of oscillation in conjunction with 5C35,
"5D9 conducting when the oscillation tries to swing
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negatively, thereby clamping the voltage at SVT11’s
collector at 40V.

Scan Current Path

The scan current flows via the coils, 6RV2, the pin-
cushion distortion correction circuit and 7C5 to the vertical
convergence circuit, then to chassis.

Common Troubles

Most troubles in the field timebase are caused by the
same few components. Field bounce, judder, poor lock
and/or height fluctuations are nearly always eradicated if
the field charging capacitors 5C30/31 and the output
bootstrap capacitor SC34 are replaced as a matter of course,
although judder can be due to faults in the power supplies
(see later). As mentioned in the first part, 2C37 on the i.f,
panel can be responsible for poor locking: another
possibility here is 5C5 (400uF) which decouples the supply
to the sync separator. Field collapse is usually due to the
BD131 transistors in the output stage, though absence of
the 40V supply is occasionally responsible. Intermittent loss
of field scan can generally be eliminated by resoldering the
connections to 6L.20 or replacing 6RV4 — these components
are in the pincushion distortion correction circuit on the
scan control panel.

Fault Summary

Other causes of field collapse are 5R54, 5R55 or 5R49
in the output stage going open-circuit, a defective driver
transistor (SVT 10) or faulty scan coils.

Lack of height can be due to leakage in 5VT10/11/12,
6RV4 having a defective track, 5C30/31 drying up or,
occasionally, the scan coils. Check that the 40V line is not
low. Another fault which has been traced to the scan coils is
very intermittent (every few hours) field bounce.

Foldover at the bottom can be caused by 5C30/31 or
SD7; foldover at the top with bottom cramping indicates
faulty output transistors; while 5VT10 and 5VT9 can also
be responsible for foldover.

The small preset controls SRVS5 and 5SRV6 often cause
field bounce. ,

No field sync means that the sync separator transistor
SVT1 has failed. The field deflection current coupling
capacitor 7C5 on the convergence panel can be responsible
for intermittent field jitter.

Output Stage Adjustment

The working point of the field output stage is set by
SRVS5 — there will be bottom cramping if it’s incorrectly set.
To adjust, first set the height, hold and linearity controls,
then measure the rail voltage (approximately 40V) at 5Z1-
4: divide the reading by two and add two, i.e. 40/2 = 20 + 2
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Fig. 8: The field timebase, vertical convergence and pincushion distortion correction circuits. Modifications: 5R46 later 189,
6C18 0-1uF added between 6Z2-1 and chassis, 5013 1N4148 added between the base and emitter of 5VT10, with its cathode
to 5VT10’s emitter, 5VT11/12 later changed to type 2N5496. See also Fig. 11.
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= 22V, then set SRVS5 to obtain this voltage between 5Z1-2  base panel. They are concerned with beam limiting and field

and chassis. flyback blanking, and can become defective due to tube
flashovers. The effect produced is flyback lines (of course)
CRT Base and Convergence Panels and sometimes a dull picture. 4R3 on the tube base panel

goes high in value, with the result excessive brightness and
There are two transistors, 4VT1 and 4VT2, on the tube poor grey scale since the first anode supplies become
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excessive. If it goes open-circuit however the beam limiter
diode 4D2 is left without any forward bias and there is loss

of brightness. 4R5/6/7 can go open-circuit, removing the -

appropriate first anode supply and thus the colour
concerned from the display.

The latter fault also occurs of course should 7C7/8/9 on
the convergence board go short-circuit or 7R7/9/11 or the
first anode presets TRV11/12/13 go open-circuit. Two other
convergence panel faults have been mentioned previously —
7RV3 (reduced line scan as it burns up) and 7C5
(intermittent field jitter).

Brightness Pulse

. Varying brightness with no brightness control action was
a common fault in early sets, due to 8C11 which couples
line-frequency pulses to the brightness circuit and the RGB
clamps. It was subsequently up-rated, but this fault is still
encountered occasionally. The associated clipper diodes
8D4/5 can become leaky, with the result that the brightness
control has little effect.

Power Supply Panel

The power supply is the weakest part of the design and is
responsible for the greatest number of faults on these sets.
The mains transformer 8T1 (see Fig. 10) supplies the 6-3V
for the c.r.t. heaters and feeds the L.t. bridge rectifier which
provides the 18V, the two 20V and the 25V rails required
by.the decoder, the if. and the scan drive panels. The
regulated h.t. supply for the line output stage, the RGB
output stages etc. is provided by thyristor STHY1 and the
associated components. It’s in this latter department that
most troubles arise. Thyristors can do odd things: they can
introduce peaks and troughs and all sorts of disturbances on
the lines they are supposed to be regulating, and the device
used here (BT 106) provides its fair share of these.

Regulator Circuit Operation

The operation of the regulator circuit is fairly simple.
8C7 is charged via 8R10 during the positive-going mains
half cycles, and when the voltage across it reaches the
breakover voltage of the diac 8D3 this device conducts,
providing a triggering pulse to fire the thyristor 8STHY .
This happens during the latter part of the mains half cycle.
8VT1 provides the control action. A sample of the h.t.
appearing at the output of the h.t. filter 8C9/8R15/8C10 is
fed back via 8R9 to the base of 8VT1, which is also fed
with a sample of the mains supply via the network 8R6/
8R7/8RVL. In this way 8VT1 samples the h.t. line and
the mains input, its collector voltage varying accordingly.
. This in turn controls the time 8C7 takes to charge
sufficiently to fire 8D3.

LT Supplies

The only Lt. line which is stabilised is the 18V decoder
supply. Early models use a Z3B180CF zener diode (8D 1)
for this purpose, later versions a type Z5D 180CF which is
casily identified by its heatsink.

The BY164 bridge rectifier used in early sets was later
abandoned in favour of four BY126s, a not entirely
=satisfactory arrangement since hum is often introduced by
one of these diodes having a slightly higher than average
forward resistance. Frequently one diode goes short-circuit,

156

blowing the Lt. fuse 8F1. The Radiospares REC65 is a
reliable replacement.

Thermistors

The VA1104 thermistor 8TH2 is there to prevent a
destructive surge at switch on. It suffers eventually however,
going open-circuit to remove the h.t. supply. If the disc’s
edges are at all chipped the device should be replaced.
Leave the leads as long as possible to keep heat away from
the board. In later models there’s a ceramic mount under
the thermistor, but even this isn’t really high enough and it
pays to use as much wire length as possible, folding the ends
over under the board and soldering flat to the print.

The other thermistor in the power supply, 8TH 1, is of the
positive temperature coefficient variety and operates in the
normal way with 8VDR1 and 8R5 to provide degaussing
each time the set is switched on. The main trouble here is
that 8RS goes up in a cloud of smoke if the set is switched
on with plug 4Z2 or 8Z3 disconnected. Apart from this
accidental occurence these components are trouble free.

Modifications

A number of modifications were made to the h.t. supply
circuit — mainly shifting the temperature compensating
zener diode 8D2 from 8VT1’s base to its emitter circuit and
one or two component value changes. The following
changes should be made to the panel when servicing it:

Change 8R7 to 9-1kR, 8R10 to 68kR2, 8R11 to 8209
and 8R13 to 1k (particularly useful, this one, in removing

. picture jitter). Add a second 68% resistor in parallel with

8R10, and move 8D2 to 8VT1I’s emitter circuit. There
were more variations with the A823A/AV/B series, includ-
ing the use of a 4EX581 trigger diode in position 8D3, with
8R 12 increased to 472, to further improve the performance '
regarding jitter.

Power Supply Faults

8R6 and 8R9 were prone to going high in value on early
panels, but although their type was changed the latter ones
aren’t all that reliable either. The effect is high h.t. (sound
but no raster due to the overvoltage circuit operating) and it
pays to use 1W replacements. If 8R6 or 8R7 decrease in
value the result is low h.t. — which can also be caused by
8VT]1 being defective.

If rapid h.t. fluctuations occur, check 8D2 and 8D3 by
replacement — also 8C7. If the trouble persists, check the
reservoir/smoothing electrolytics 8C9/10, particularly if the
receiver has seen some years’ use. Low capacitance here
can cause field jitter and intermittent field roll, 8C 10 being
the most common culprit in this respect. A small picture
with ripple is another fault condition produced when
8C9/10 are in need of replacement. '

Some fairly common faults are:

Mains fuse 8F2 blown, c.r.t. heaters not alight, due to
8THY I being short-circuit, In this event check the condition
of 8TH2. If STHY 1 is in order, check 8C5.

C.R.T. heaters alight, sound present but no raster, with
the h.t. fuse 8F3 blown, check 6C3. If 0.k., check 6C13 and
6R7 —if 6R7 is burnt, either 6C 13 or 6D2 is short-circuit. If
the same symptoms are present but 8F3 is o.k., check for
voltage at either side of the fuse. If present, check at 8R17
which may be open-circuit or the wiring desoldered. If
everything is in order here, check 6RY. If this has burnt up
the e.h.t. tripler is short-circuit. If 6R9 is intact, check for
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Fig. 11: Modifications (a) to the h.t. regulator circuit and (b)
to the pincushion transductor circuit.

approximately 500V at pins 4, 5 and 13 of the cr.t. If

missing, either the tripler is open-circuit or the BD131 line

driver transistor has died. It usually goes short-circuit,

blowing the Lt. fuse 8F 1, but sometimes goes open-circuit.

gfl previously mentioned, check 5C25 and 5R3S5 if it has
iled.

If there is no voltage at the fuseholder check for a.c. at
the anode of STHY 1. If o.k. here, check for d.c. at 8R15.
Absence of voltage here means that 8THY 1 is open-circuit.
Voltage at one side of 8R15 but not at the other means that
it’s open-circuit. When ‘replacing 8R15/17, bend the tags
backwards towards the rear of the receiver so that the
soldered joints will not be over the heat rising from the
resistors. It pays to make good mechanical joints to these
resistors before soldering, as this is a common source of dry
joints and intermittent loss of h.t., sometimes being the
cause of 8THY 1 failing.

Short 8THY 1 life (sometimes very short, milliseconds!)
can usually be traced to an intermittent or complete short in
8C9/10.

Failure of 8F1 usually means that 8BR1 is short-circuit.
If not, check the BD 131 on the timebase panel as mentioned
above. With 8F 1 open-circuit there’s no sound or raster, the
only signs of life being that the c.r.t. heaters are alight.

{a) IJ”

(b)
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The Lt. smoothing resistors 8R3 and 8R4 sometimes
increase in value, requiring replacement. If 8R4 is burnt,
check whether there is a short-circuit transistor in the audio
output stage.

8R2 is often found open-circuit, giving the sound but no
raster symptom.

High h.t. can also be due to a defective thyristor.

A short-circuit 8D1 removes the colour.

If hum bars are experienced, make sure that the earthing
screws of 8C1-4 are clean.

The mains transformer can be responsible for a dead
receiver, i.e. no raster or sound and the c.r.t. heaters out,
when it’s primary winding goes open-circuit — but the h.t.
will still be there to give you a shock!

8D3 can be troublesome, going short- or open-circuit to
remove the h.t. supply or causing picture jitter when its
forward resistance increases.

Decoder Tip

This brings us to the end of our faults survey on the
original version of the A823 chassis, but here’s a final
decoder one. The phase of the reference signal fed to the
R — Y demodulator in the i.c. on the decoder panel is set by
transformer 3T3, whose earthy side is decoupled by the
100uF electrolytic 3C21. If 3C21 goes open-circuit, the
phasing will be affected and the demodulation wrong. There
will be a colour shift therefore, with red changing to muddy
brown and green weak, along with poor definition. These
symptoms can also be due to an ageing tube however, so
when they’re met it pays to check 3C21.
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Your

- PROBLEMS

solved

Requests for advice in dealing with servicing problems must
be accompanied by a 50p postal order (made out to IPC
Magazines Ltd.), the query coupon from page 160 and a stamped
addressed envelope. We can deal with only one query at a time.
We regret that we cannot supply service sheets nor answer

queries over the telephone.

PYE DUAL-STANDARD COLOUR CHASSIS

When the set warms up there is a good raster for about a
minute. It then collapses suddenly towards the centre of the
screen. The same thing happens when the set is switched off
and on again.

You should notice the condition of the PL509 line output
valve when the scan collapses: if it becomes red hot you
have either a defective PCF802 line oscillator valve or,
more likely, a defective capacitor in the line oscillator
circuit. Check the two small electrolytics (4uF) under the
PCF802 base, also the 16uF h.t. feed decoupler. Then if
necessary check by replacement the tuning capacitor C213
(2,200pF) and the feedback capacitor C214 (320pF).

PHILIPS 300 SERIES
There is a buzzing noise when the picture is light. The ITV
picture is good, BBC-1 rather grey and BBC-2 very faint.
There used to be a loud hissing noise when the aerial was
disconnected, but now there’s no noise at all. The 12V
-supply to the tuner is intact, and there’s 1.5V on the a.g.c.
line.

The trouble is likely to be due to a defective transistor in
the i.f. strip, the most probable culprit being T2676, the
BF197 transistor in the detector can A. Check the i.f.
amplifier transistors, then if necessary follow up the low
a.g.c. voltage by checking the a.g.c. amplifier transistor
T2189 (BC158) and the associated components.

RANK A816 CHASSIS

The trouble with this solid-state monochrome set is that the

tube heater (it’s fed from the line output transformer) is not

alight, there’s no e.h.t.,, and the HT1 supply to the line

output stage is low. The sound is o.k. The line output

transistor and the shunt stabiliser transistor in series with its
“emitter have been replaced, also the SN76533N line
- generator i.c. The Lt. supply is correct, despite it coming
from the line output transistor’s emitter circuit.

The first thing to do is to find out whether there is
excessive loading on the line output transformer.
Disconnect in turn the e.h.t. rectifier 3D 13, the line scan
coils, and rectifiers 3D12 and 3D11. With one of these
disconnected the HT1 should return to normal, indicating
that the load has been removed. If this doesn’t occur, the
line output transformer is suspect for havmg short-circuit
turns.
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THORN 8500 CHASSIS

The problem is no picture, with very faint sound at
maximum volume. There’s a raster, but the brightness
control has to be fully advanced and you can get only grey
illumination. The set was working normally before this
situation was discovered on switching on.

If you're lucky the MC 1330 synchronous vision detector
i.c. (IC1) will turn out to be the culprit. If not, you will have
to check the voltages round all the transistors in the i.f. strip

— VT101/2/3. Bear in mind that the voltages can be upset
by leakage in the disc decoupling capacitors
C109/114/119/122 as well as by defective transistors, and
also by a fault in the a.g.c. system.

DECCA MS2400

The picture is perfect but collapses to a thin vertical line
down the centre of the screen, at times varying from a few
minutes to some hours after switching on. The line timebase
valves seem to be operating normally. The ECC82 line
oscillator valve has been replaced with no change. The set is
o.k. again after cooling.

If the vertical line does not fade away to a blank screen
after a few seconds the e.h.t. is present and this greatly
narrows the field of search. The problem is likely to be due
to a bad joint in the scan coil circuit. Check the plugs and
sockets on the screened leads to the scan coils, and the
connections to the scan-correction capacftor C137 and pins
4 and 5 of the line output transformer. It’s possible that the
dry-joint is present on the scanning yoke itself.

PYE 173 CHASSIS

There’s a picture but no sound, the fusible resistor R5S in
the HT4 line having gone open-circuit. No other fault can
be seen, so before resoldering the resistor and replacing the
PCL86 should any other checks be made?

These fusible resistors often go open-circuit on their own
account, but before reconnecting it check the associated
smoothing electrolytic C50 (32uF) and the output
pentode’s signal coupling capacitor C47 (0-01uF), either of
which could be leaky. If the pentode’s cathode bias resistor
R 54 looks new the valve is probably in order. If you still get
no sound after reconnecting R55, suspect C43 (0-0015.F)
which tunes the quadrature coil associated with the
TBAA480 intercarrier sound i.c.

PHILIPS 320 CHASSIS
The problem is that the field locks but bounces and jitters

- about an inch from the top of the screen. Altering the

setting of the field control makes no difference — except that
the picture will roll up and down normally of course. The
picture is fairly well contrasted, and there is only a small im-
provement to the fault if the aerial signal is reduced or the
set tuned. There is full height, and we are certain it’s not a
field timebase fault. Adjusting the contrast control makes
no difference to the fault, which we think is in the a.g.c.
circuit, though no trouble here has come to light. The tuner
and the TAAS550 stabiliser seem to be in order. We’ve had
three sets with this fault!

We are inclined to agree that the fault is probably in the
a.g.c. line, and suggest you try replacing the decoupling
electrolytics C2207 (68uF) and C2222 (33uF). The a.g.c.
bias is provided by the TBAS550Q i.c., which is also the sync
separator and field sync buffer. This chip could well be the
offender therefore.
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THORN 1600 CHASSIS

The problem with this solid-state monochrome set is sound
but no raster (no e.h.t.). The BU20S line output transistor
and the BF337 line driver transistor have been replaced.
The HT1 line is very low at 67V instead of 185V, with the
line driver transistor’s collector voltage correspondingly low
at 63V instead of 140V. The voltages in the line oscillator
stage are correct.

The effect is likely to be due to something excessively
loading or damping the line output transformer. Check the
HT1 voltage while disconnecting each of the following in
turn: the e.h.t. stick rectifier W35; the 32V supply rectifier
W34; and the line scan coils. If the HT1 line returns to
normal when any of these is disconnected, you’ve found the
problem: if not, the line output transformer is suspect.

PYE 697 CHASSIS

The trouble with this set is colour drop out after five
minutes or so. The colour can be restored by operating the
tuner button, but again lasts for only about five minutes
before going off again. Turning up the colour control makes
no difference.

This trouble can usually be resolved by -carefully
adjusting the set a.p.c. bias control RV10 on the decoder
panel, to give more reliable operation of the reference
oscillator.

RANK A774 CHASSIS

The problem with this set is no raster (no e.h.t.), and no
sound either since the transistor supply is obtained from the
line output stage. The DY802 e.h.t. rectifier does not light
up, and there is no line drive although there is no sign of
overheating. A new EF 184 line oscillator valve has been
tried and the associated components all seem to be in order.

Since there is no line drive (negative voltage at the control

-grid of the PL504 line output valve) but at the same time no

overheating or distress there are only two possible causes:
either the PL504 is faulty, or its cathode (pin 3) is not
returned to chassis.

PYE 713 CHASSIS

The set worked perfectly for some three years then one day
after switching on the picture appeared as through being
viewed through drizzly rain. In every other respect the
sound and vision are perfect.

The fault is almost certainly due to a dry-joint in the i.f.
filter/amplifier unit. The tuner is at the rear of the left side
lower panel, and the unit to which we refer is of similar
general appearance and mounted horizontally. Remove it
and remake the soldered connections to L101/C106/
L109/C113/C117/C120, lifting the capacitors slightly so
that the solder clears the cement covering the lead-out wires.

WALTHAM W125

The trouble is lack of height, about half an inch at the top
and bottom of the screen. There’s no cramping at the
bottom. If the VDR R338 which stabilises the h.t. supply to
the height control is disconnected the height is excessive. I
suspect the VDR: is there a UK replacement?

We don’t suspect the VDR: disconnecting it should result
in excessive height since the supply to the height control
then rises. If you want to replace it (type SV560/10-13)
however an E298CD/A258 (tag ended) or E298ED/A258
(leads) may be used. It’s normal in these sets for the height
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to decrease slightly after a few weeks’ use: if adjusting the
height control doesn’t cure, suspect R339 or R332 which
are in series on each side of it of increasing in value.

THORN 3000 CHASSIS

I am having difficulty in setting up the decoder reference

oscillator. When the wire links in the a.p.c. loop are
arranged to let the oscillator free run, it oscillates when well
off frequency. When R315 is adjusted to get near the cor-
rect frequency however the oscillator stops and colour is
lost. This condition continues over a considerable range
of R315’s adjustment, the oscillator starting up again only
when the control is well out of adjustment in the other
direction. The crystal, the varicap diode, and the reference
oscillator and emitter-follower transistors have been
replaced and the tuning of the oscillator coil checked.

We feel that the trouble is in the burst detector circuit.
Check the two diodes W302 and W303: they could well be
out of balance. Measure their back-to-front resistances, or
better still replace them. Check the burst detector driver
transformer (L301) windings: we have found a high
resistance spot on one on several occasions.

BUSH CTV25
Examination of the test card shows that the blue
convergence is out, drooping at the left-hand side of the
screen, No amount of convergence adjustment will cure this
and the convergence potentiometers all seem to be in order.
Ensure that the 109 resistor 9R2 which shunts the blue
convergence network is of the correct value, and that there
are no dry-joints. Make sure that no wires have been raked
off the blue (top) convergence coil on the c.r.t. neck. Finally
suspect the capacitor (9C9) which tunes the blue horizontal
shape coil.

PYE 67 CHASSIS

There is a good raster, but no vision or sound. The
loudspeaker produces the normal hum. The final i.f. and the
phase-splitter transistor have been replaced without success.
R62 and R63 in the transistor power supply circuit at the
end of the heater chain have overheated, while the
reservoir/smoothing capacitors C62 and C63 have
exploded! The transistor supply is about 24V.

We assume you mean 24V negative; the transistors in the
i.f. strip have their emitters fed from a —18V rail. Since this
voltage appears to be high you should check R61 (479)
which is in series with R62/R63, and the filter resistor R64
(1102). When you’ve got the supply line right, check the
voltages across the emitter resistors R7, R12 and R18 in the
first three if. stages: you should get a reading of 2-3V
across these, i.e. with the supply line at — 18V you should
read from 14.5-16V at the emitters. Check the base
voltages, the transistors and then the a.g.c. circuit if these
voltages are wrong.

ITT/STC VC2 CHASSIS

Optimum sound and vision tuning do not coincide: when
the fine tuner is used to get optimum vision the sound is
distorted and weak. The effect is the same on both v.h.f. and
w.h.f.

This is often due to a weak r.f. input signal, perhaps
because of a faulty aerial or inadequate field strength. If the
picture is free of grain and snow however, realignment of
the sound i.f. stages will be required.
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GEC 2119

This set gave excellent reception until, while tuned to BBC-1
from Wenvoe, the picture suddenly broke up and
disappeared and the sound changed to BBC-2 from Wenvoe
or Mendip. I am now unable to receive the Wenvoe BBC-1
and HTV sound and vision signals, but can receive all the
Mendip transmissions on any of the six touch buttons. I can
get BBC-2, but am uncertain whether it’s from Mendip or
Wenvoe. The aerial system has been checked — and I live
within a mile of the Wenvoe transmitter.

You will have to check the voltages at the tuner control
panel (PC605). The channels are selected by precise
voltages to and from this unit. There should be 190V at
PL39-1. R676 leads from this point to PL38-4, and should
be 15kQ. PL38-4 feeds the voltage stabiliser (IC101,
TAAS550) which is on the if. panel, and this should provide
a steady 33V to PL38-6 on the tuner panel via the preset
control P101 (4-7kQ). It’s this 33V which is probably
wrong. If so check R676 and the TAAS550. If the 33V
supply is correct however, suspect the ETTR6016Q i.c. on
the tuner control panel.

TES “ ‘ "
~ CASE
181

The symptom on an early GEC 2040 colour receiver was
perfect monochrome and sound but no colour. This is a
single-standard receiver (the same chassis with slight varia-
tions was also used in some of the early Sobell receivers)
using bipolar transistors in the small-signal stages. The
receiver was set up on the test bench, and the symptom
confirmed. Even with the colour control at maximum, there
was no sign of “confetti’” (colour noise) on the background
of the monochrome display. It was concluded that the
colour killer was probably being held on for some reason.
The colour-killer control action takes place at the base of
the second chroma amplifier transistor TR319 (BF194 —
see Fig. 1). TR319’s base is returned via R384/R386/P304

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.

Chroma from colour control ﬂ)'e 2nd chroma
= - | amplifier

D312
ident signal 0A91

CBSL

12 ST
I Colour knll

—10v [D38]

Fig. 1: Colour-killer circuit, GEC 2040 series.

to a —10V line so that in the absence of a colour signal the
transistor is cut off, preventing the chroma channel passing
any signal. When a colour signal is received, the ident
signal is rectified by diode D312, charging C352 to a
positive voltage syfficient to overcome the negative bias via
R386/P304. TR319 becomes conductive therefore, switch-
ing the chroma channel on.

Tests confirmed that the base of TR319 remained at a
constant negative value regardless of the presence of a
colour signal, and adjustment of the killer threshold preset
P304 failed to change the conditions. In fact there was no
positive potential present across C352.

While making tests in this circuit area the colour
suddenly appeared and a positive potential was measured
across C352, the killer threshold control then working
normally. The receiver was switched off and allowed to cool
down. On switch on, the symptom was just as before — no -
colour and no positive potential across C352!

What was the most likely cause of the symptom? See
next month’s Television for the solution and for a further
item in the Test Case series.

SOLUTION TO TEST CASE 180
— Page 104 last month —

Since the static operating conditions of the suspect
chroma amplifier stage in the ITT CVC8 chassis decoder in
last month’s Test Case appeared to be o.k., the technician
concentrated on the components which would be more
likely to affect the dynamic conditions, such as capacitors
and inductors. One inductor and several capacitors are
used. On bridging each capacitor in turn, it was found that
a change of conditions occurred when the 4-7uF d.c. feed
decoupler at the top of the inductor load was shunted by a
replacement. This failed to cure the trouble completely
however.

The capacitor was then removed, and the saturation fell
virtually to zero. Applying the replacement electrolytic with
the original disconnected solved the problem. Subsequent
measurements on the faulty capacitor failed to expose any
dramatic defect in the component. It still had a fair capacit-
ance, and was apparently not leaky! Here then is another
case where simply shunting a suspect component was insuf-
ficient to clear the fault condition. It also highlights the fact
that a suspect capacitor can measure reasonably normally
yet affect the working of a stage.

QUERY COUPON

»

Available until 16th January 1978. One coupon,
plus a 50p (inc. VAT) postal order, must
accompany EACH PROBLEM sent in
accordance with the notice on page 158.
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* 9integrated circuits
% Thick film resistor units

% Ready-built and aligned
IF module

% Glass epoxy printed circuit
panels

¥ High quality components

decoders, remote controls, etc.

MAIL ORDER — Barclaycard
& Access accepted

For those who

appreciate Quality

a complete electronic kit
The Forgestone 400
high quality colour television receiver

Superb picture quality, together with proven reliability

% Fully isolated power supply

% Plugs and sockets for easy
panel removal

% Each module kit available
separately

% Full technical construction
manual

* LT supply regulator

The isolated chassis makes the receiver ideal for the addition of Teletext

Please send stamp for further details of these quality products
Forgestone Colour Developments Limited
N\ Ketteringham, Wymondham, Norfolk, NR18 9RY, UK. Tel: Norwich 810453 (STD 0603) f

VARICAP TUNER UNITS

85{2’:1 ELC1043/05, ELC1043/06
VHF/UHF: ELC2000, ELC2070.
Diode band switching P.C, Panel Kits
with tuner socket for VHF /UHF
Tuners, will fit our 400 type IF Kits,
ideal for DX-T V. IF block filter/Gain
Modules for above tuners available
separately. EXPORT enquiries invited,
5.5 Mhz. versions available.

TV integrated circuits for ‘Television’
Construction Projects, also CRT’s,
Triplers, Capacitors, Resistors, Multi-
turn Pots, wound components, etc. |
Touch Tune Kits, partsfor “Television
Unit. Send for lists or just ask us to
quote you.

Sensible prices for NEW, not reject
components.

COLOUR TUBES

STANDARD
TUBES

METAL BAND
TUBES

TWIN PANEL
TUBES

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

SUFFOLK TUBES
LIMITED

214, PURLEY WAY
CROYDON, SURREY
01-686 7951

Britain’s Largest Independent
TV-Tube Rebuilder

COLOUR T.V. SPARES

Are you repairing a Decca or Thorn?
We can supply all your spares — fast!

Here are some examples:—

DECCA All parts stocked for the 10, 30,
80 and 100 series. LOPT £9.90. Tuner
control units, 4 Butt. £6.30, 6 Butt. £8.40.
3R9 R603 52p. Cutout £1.48. Focus
£3.25. Fusibles 61p. Vol/switch £1.36.
Tripler £9.00. Converg. pots 48p. Line osc.
coil 95p. Mains Tx £6.30. 80 or 100
Droppers £3 pair. All IC’s stocked. Mono
Dropper £2.05. Mono LOPT £9.90

THORN 3000. Tripler £9.90. PSU
Dropper £1.32. 1000mfd £1.20. Mains Tx
£10.44. Cond. can £3.57. Focus £3.68. Cut-
out £1.48. 1500. Dropper £1.30. EH.T.
Tray £4.15. 8500 Tripler £8.50.

Some Baird ex-equip. spares available.

All orders are processed on day of receipt.
Send 14p stamps for our catalogue (free
with an order). Prices include VAT (124%).
Please add 25p for P. & P.

BOTTOMLEY'S TELEVISION
11 Leeds Road, Hipperholme,
HALIFAX
Phone HX (0422) 202979.
Overseas orders invited.

ELECTRONIC
MAILORDER LTD.

VALVE BARGAINS
Any 5-64p, 10-£1.-20, 50-£5-00. Your
choice from the list below.
ECC82, EFB0, EF183, EF184, EHS0, PCF80,
PCF802, PCL82, PCL84, PCL85, PCL8OS5,
PL504, PY81/800, PY88, 30PL14, 6F28,
PFL200.
Colour Valves — PL508, PL509, PL519,
PY500/A. All tested. 35p each.
Aerial Splitters - 2 way, 75 OHMS, Inside
Type, £1-50

AERIAL BOOSTERS

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

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

B12 — For the older VHF television — Please
state channel numbers.

B45 — For Mono or colour this covers the
complete UHF Television band.

All boosters are complete with battery with
Co-ax plugs & sockets. Next to the set fitting.
£4.20

100 - C280/1 CAPACITORS. Values from
-01uF to 1-5uF, 250v/w. Price £1.50 (mixed
packs).

100 - ELECTROLYTICS from 1uF to above
500uF. Mixed voltages. Price £2-00 (mixed
packs)

ALL PRICES INCLUDE VAT. P&P 30p PER ORDER. PLEASE
SEND UNCROSSED P.O. OR CHEQUES FOR RETURNING IF

WE ARE OUT OF STOCK OF CAPACITOR BARGAIN PACKS.
EXPORTS WELCOME AT COST.

62 BRIDGE STREET, RAMSBOTTOM,
BURY, LANCS.
TEL: RAMS (070 682} 3036.
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. TBAB5! 275 BFX86/7/8 3 2N3053 22,
TTLeby TEXAS [ 74105 60p | C-MOS ICs | OP AMPS TBA800 000 | BEXES/7/8 30 | 2N3063 e VOLTAGE REGULATORS
0 6p | 4000 21p | 1458 75p {Plastic) Fixed
me e e I G|l e iR ) A
Jaisoo 3% |1a110 805 | 4002 21p | 3130 100p | A 0at0n | BAvis b N3702/3 14 VAmD 4 ve V Amp—ve
74500 48p | 74118 220p 7 ‘z” 3300 70p | ZN414" 1400 | BSX19/20 20p | 2N3704/5 148 SV 7805 130p SV 7905 200p
7401 18p | 74118 “90p :88, 5 | LM324n 130p | AC125  '20p [ BT106 140p 3706/7 14p 12V 7812 130p  12v 7912 200p
7402 180 174120 950 | 4011 1p | LM33oN 2285 | ACIZ6/7 2op| Buios 3180 1 3N3799%,388 1SV 7815 130p 15V 7915  200p
740 245 |I012) 25,‘,’ 4012 1p | 708 26p | AC141/2 20p | MJ2955 130p | 2N3B1S 27p 18V 7818 150p 18V 7918 200p
74HO4  40p | 74123 735 | 4013 HEAErE 700 |AC176  20p | MIE340 70p | 2N3820 60p 24V 7B24 150p 24V 7924 200p
7405 28p |74125 70p | 2014 1100 | 747 40p [AC1878 200 | MJUE2955 130p | 2N3B23  84p
7408 a5 (74128 7eb | 4915 120p | 7 P ACIB7K 26p | MJE30SS 97p | 2N38SE 955
7407 a5 | 74128 sog 4016 S4p [ Linear ICs AC188K  25p | MPF102/3 40p 3! 22p
7408 2% 74132 76p | d018 1390 AV-1-0213 | A4S 80 | werious 400 N30 " 22p
A0 da 4130 818 [4019  sab [ casorma 110 | APIEAR 330 | Mesace a5 | INat23s 220
74H10  30p | 74142 o | 4929 op | A48 8Sp | AF1ie/7 220 | MpSase 37p | 2N4125/6 22p DE co DE R
7411 28p 74145 90p | 4022 1999 | CA3048 2750 | AF124 38 | Mbsios 78p | 2N4401/3 34p
7412 28p |74147 27sp | 4022 1p [ CA3053 “76p | AF127  aep MPSUS6 98p | 2N4427  97p , . N
7413 36p 7148 173p | 492%  I%e CAs0B0. aai | AF1s pE 98, 3 | s 7% (as being featured in current issue)
Jae 3% (74150 138p |a028 2200 | SA3OBIEZ c107/8 10,
(4 7 2N5296 65
A G 8 R e BGRR 1) R 4B | NEB. S | SPECIAL OFFER TO
B hw hlae m | UE B B B U M & | CONSTRUCTORS AT
;35 §z= ;2} '7’ 3;" 4040 130p | MmC1310P200p 157~ 119 M 82 ;%: 2N6247 2000 REDUCED PRICES -
A G A il ) Mameisr | ffe )T 7 AN A0
;gg :gg ;:}3 38: 4948 180 | mC135BP198e | BC172/B 12p H: i 'gg aN128° 976 1) Power Supply Unit kit £19.00 inc.
A g ruer e 4% gap | MCHSS 300 |BCiim 2| TEML 8381 VB 138 |2) input Logic Card kit £14.25 inc.
7a3 375 |74j82 130 |4os0 1305 | MC334cris0p | sCraza 2p | TIF3I 9% ey 233 3) Memory Board kit £20.20 inc.
a8 > [uie 1200 | 4055 1a0p 1200 | BC187 * 32p | Tip3an 3235 | 4040870 655
7442 60 74168 136p | 4030 1305 NEsoaL 178p | BC212 140 { Tie3sc 280p 45411 32 | Above kits contain all the components as
R Be g 200 | 4069 400 | NESSE 30 |BC3ia  1am| IIB30A 2 o | 40595 975 | listed in each article except P.C.Bs.
7445 108p (74173 160p | 4070 23| NESe1 a26p [BC337 275 | TiPata Cogn | 40873 on
7446 108p 74178 130p | 4027 2% Nisos 2350 |BC38  27e TRaic 84
A R i oas i G B fek e & Meclneon|  DiSpLAY CARD KIT
748 1% |idle0 1o |40 14z scpsonaren | 8011s  aos | TS o8 | XD *® | ANl Resistors, Presets and Capacitors
74ea  ise (24181 2 fems  1eop | 34322 750 | BDIS] o6 mises 190 | Bridge 4% | 3_0A90 1-7402 1-7490
7480 200 74185 1aep 2235 1300 [ 5901 5205 |BDI36  S4p [ Z1x300 1ah | 10000uF 1-74165 1-7400 74121
2470 32 74188 o99sp | 4223  13% [ 519174 67 D136 50 | 71500 20p | 16VCap. 250p | 1— - 1-
7472 320 |74190 1ssp |“P5° 5759 | Si918a 7605 (80139  Sep | Thear a0 | mams 1-SN74S262N 17408 1-74123
7473 36 74191 180p SN72710N4sp | BD140 30p | 2N698 Transformer €6 :
7474 37p 74192  130p s~72733~15° Folvlsg 2 Ep N706/8  22p | 7908 1309 1-74153 1-7404 2-74177
;:;g ;g: ;:: '2 :ggp MEMORY SN76003N P F187 5: ‘ug;g tg: 7812 130p 3-7474 1-7492 20—S_oldercon
7480 B4p 74195 10ap | . snzeo0n 2355 [ 5178 278 | 2N113172 255 | 2102RAM 2205 | 27412 1-7473 Pins
;:g; 110!:: ;:} '9 138: g?g;-z 270p SN76013N”5: :11;8 :8: 2}383/7" 32: (1)2;6" Skt 1;: Complete Kit as above £25.00 inc.
7a8d 103 14138 214 21722 a70p §hiso1ea7se |BEIB4 305 | 1711 330 | SN74S262N 1680 | AL ICs BY TEXAS INSTRUMENTS
(-]
;:gg 132.; ;3 : }Z?S :85‘-2513 SN76033 N1 75p g:;ggn 133 #}?38 1 33: Pins 100/76p | All First Grade Branded Products Only
3‘09 [:
;:asg 43p ;:g‘ 3 3?13 7452628 "50P 275p | BF244 ~ 40p Ng; gg:
1431 90p |74279 181p 1680p §N7°°°"zggg gg;lﬂ gg: 2 nggg: ;lzip VAT INCLUSIVE PRICES Add 25p P. & P.
7483 a3 |24353 208 TAA370,2400 | 8F33%6 325 | SN3eds 825 [MAIL ORDER ONLY Gowt., Colleges orders accepted
7494 96p 74293 162p P P N2304/A 22p
. TAAG618 1 FR39/4 /i
38 a0 4380 dage |pomemgen | 1AAVO" Tvep (BMRSHER 32| 2MA 22 TECHNOMATIC LIMITED
74700 iten (74388 1920 |TexamMomwrois | 78448002000 | BrRES 340 | 3N33360vG " Road, London NW9,  1o.01:2044333
74104 60p ;:sigmg 2}3"2 e TBAG418 300p | BFXB4/BS 30p | - - $1p 54 Sandhurst Road, London ) Telex: 922800
LINE OUTPUT MONO TRANSFORMER £7.00ea
TRANSFORM E RS {No Extra for Carriage)
10
! VAT e 121% 86p
All items new and guaranteed DISCOUNT FOR 2 _ |
TRADE. TOTAL £7.86
BUSH DECCA . MURPHY PHILIPS
™v102C V128 TV183 or D DR1 DM35 DR123 v843 177G 100u 19TG170a... 21TG106u
TV103 or D V134 TV183S DR2 DM38 DR202 17TG102u allmodelsto 21TG107u
all models to
TV105 or D TV1350r R TV183SS DM3 DM39 DR303 17TG106u 19TG179a 21TG109u
TV105R TV138or R V1858 DR3 DR41 DR404 vo79 177G200u G19T210a
V108 V139 TV186 or D DR20 DM45 DR505 17TG300u G19T211a 23TG111a...
T™vVi0? V141 V186 DR21 DR49 DR606 V153 17TG320u G19T212a all models to
V108 TV145 TV186SS DR23 DM55 666TV-SRG V159 G19T314a 23TG164a
V109 V148 V191D DR24 DMS56 777TV-SRG V173 19TG108u... G19T215a
TvV112C V161 V1918 DR29 DR61 MS1700 vi79 all models to 23TG170a...
V113 V165 V193D DR30 DR71 MS2000 V1910 19TG164a G20T230a... all models to
TV1150rC V166 V1938 DR31 DR9S MS2001 V1913 all modelsto  23TG176a
TV116R ™vI71 V198 DR32 DR100 MS2400 V1914 G20T328
V118 V175 V307 DR33 DR101 MS2401 V2014 0r S G24T230a. ..
V123 V176 V313 DR34 DR121 MS2404 v2015D 21TG100u all models to
Tvi24 T™vi178 V315 DR122 MS2420 \\gg}ggs 217G102u G24T310
TVi250r U TVi8iorS v%olss YE
v2017s 1lu 40F 58 64 81 93 161
:Ilgg;g 31F 43F 59 68 83 94 150 170
PLEASE QUOTE PART NO. GeC KB-ITT v2027 3% 45 & 15 8 S 151 1700
AR e A LS LS BT454 By Chassis: v2310 37 50 62 77 86 97 186 1711
: : : BT455 VC1 vecs2 ¥§2}13 39F 53 63 80 92 98 160
BAIRD NS ves v V24150 SOBELL THORN GROUP
800 o2t oe2 L 20000ST. .. | V€4~ VC10072 | V24155 ST1960r DS | Ferguson, H.M.V., Marconi, Ultra.
604 632 664 676 Soqodelsto | JEil Ve300 v2416D ST197
606 640 665 677 2084 V24165 §7290 By Chassis: —
608 642 666 681 Or quote model No. V24178 ST297 800, 850, 900, 950/1, 95072,
610 844 667 682 208788, V2419 950/3, 960, 970, 980, 981,
612 646 668 683 all models to v2423 1400, 1500, 1500 (247,
2084 1000DS ... 1580, 1590, 1591, 1592, 1600,
S22 o8 oo 8o INDESIT | gy allmodelsto | 16121613,
625 653 672 688 2110Hor 20£c8  [winDING 1102
626 661 673 21050r/1 24EGB Or quote model No.
Tidman Mail Order Ltd., Hamond Components (Midiand) Ltd.,
236 Sandycombe Road,  ourni sur 0 12300m 416, Moseley Road, MO8 o 1 .
Richmond, Surrey. OO Birmingham B12 9 2omia 5300
Approx. 1 mile from Kew Bridge. SAT 10 am to 12 noon. rmingham AX.
Phone: 01-948 3702 Phone: 021-440 6144.
Contact your nearest depot for service by-return. Callers welcome. Please phone before calling.
COLOUR 1v Line outPuT TRANSFORMERS E.H.T. RECTIFIER TRAYS (Prices on application)
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TELEVISION ELECTRONIC
DISTRIBUTION (SPARES) LTD.

412a Hanworth Road, Hounsiow, Middlesex
Teléphone: 01-572 4668

PANEL
REPAIR/EXCHANGE
SERVICE

TRADE ONLY

THORN 2000 Series, 3000/3500 Series,
8000/8500 Series.

GEC Solid State 2110 Series.
PHILIPS G8

RBM  A802/823-

DECCA Solid State 80 Series

GRUNDIG 6010 GB

VERY COMPETITIVE PRICES. 3 MONTHS’ WARRANTY
FROM DATE OF OUR INVOICE. PRICES ON APPLICA-
TION. DISCOUNT FOR BULK PANEL ORDERS. 10
MIXED LESS 10%, 15 MIXED LESS 124%, 25 MIXED LESS
15%, 100 MIXED LESS 20% — NO DISCOUNT ON
REPRINTS. 48 HOUR SERVICE WHEREVER POSSIBLE.
ALSO VERY COMPREHENSIVE RANGE OF MULLARD
TV COMPONENTS, CATALOGUE AVAILABLE ON
REQUEST.

MERRY CHRISTMAS AND A
VIDEO NEW YEAR

Impress the neighbours with A game they haven’t seen yet and
proudly tell them you made it yourself,

B
|

8 GAME TV 'PROJECT

BASED ON AY-3-8600
)¢ Basket-bali € Grid-Ball ¢ Hockey € Tennis ¢ Squash % Football *
+ Two — One-Player Games. §§¢ Horizontal and Vertical Bat Coverage
¢ Automatic Ball Speed-Up ¢ Players Colour Coded
¢ Three Tone Sound-Effects of¢ Sound from T.V.
¢ Ball Colour Coded to indicate turn in Squash-Game
¢ All Components supplied guaranteed including sound and vision
modulator C.H, 36 UHF,
oJ¢ Power requirement 9v battery of¢ Just add controls and case.

Basic AY-3-8600 Paddle II Kit B + W £21-807only £15.00
Colour £29-860 only £20.90

B+W Mini-Pack Chip + P.C.B, only £12.90

COLOUR Mini-Pack Chip + P.C.B. only £13.90

ORCHARD SERVICE SECOND TO H AT

ELECTRONICS ! NONE—TRYUSAND SEE =  UNIVERSITIES, ETC.
ARE YOU GETTING THE BEST SERVICE?

POPULAR AY-3-8500
_ PADDLE I

o Three Tone Sound Effects

¢ All components supplied
guaranteed just add controls,
speaker and case

oJ¢ UHF varicap modulator (B+W)
o¢ Power requirement — 9v battery
¢ Stock clearance price down

Black + White £10-50" £9.90 Colour CH36 £16-50’£15 80
Mini-Pack P.C.B. + chip B+W £6.90 Colour £7.90

JOY STICK CONTROLS

DESIGNED FOR T.V. GAMES
{AY-3-8550-AY-3-8600) Subminiature Size

UNBEATABLE LOW PRICE
One off £1.90° Two off £3.50

COLOUR CONVERTER KIT

¢ Easily connects to all b +wgames using AY-3-8500 — AY-38550
o§¢ Green background—Red boundaries—Yellow and Blue bats—White ball
¢ No extra parts 3 No special equipment needed
3 New even lower price £8.50 complete

VISION MODULATOR UHF-CH36
BUILT & TESTED £2.90 bo

SOUND MODULATOR
CONNECTS WITH ABOVE £2.90

TRANSISTORS £ p | VCLINEAR TRANS- TV SPARES
8U108 2.80 | 708 (Y099} 0.35 | FORMERS LOPTS £p
BU126 280 | 709(8PINDIL  0.40 | 6-0-6-100mA GEC Solid State Colour 9.00°
8U208 3,00 | 741(8PINDIL 028 120 | GEC Hybrid Colour M
25C1172 3.00 | AY-5-1224 376 | 9-0-9-76mA GEC 2047 Single Stand Mono 7.00°
AUT13 2.20* | AY-3-8500 .00° 120 | GEC 2043 Dual Stand Mono  7.00°
MJEILO 0.76 | CA3130 0.87* | 9-0-94A 320| GEC2114 7.00°
AF139 0,34 | LM301AN 0.58 12-0-12-50mA [ TRIPLERS
AF239 0.46 | LM308K 2.00 1:30 | ITT TS25117TDC Solid State  6.25°
BC109 0.12 | LM324 2.08 12-0-12-1A ITT 1 1TBZ Hybrid 8.00°
BC148 0.09 | LM3BO/SLB0745  1.29° 78 | Osciliator Coils for Hybrid
8C300 0.3s | LM38IN 200° | min O/ for | Mono & Colour 1.16°
R20108 3.00 | LM723 0.5% | OC71/2 use Line Sync Trans 2043 Series  0.70°
Y126 0.16 | LM390ON 0.6 026 | Line Sync Trans 2100 Seriss  0.70°
BY127 016 | MCi310 2.55 | 6-0-6-280mA TUNERS
BY133 0.20 | MC1327 1.35° 2 UHF with Tuning Drive —
BY164 0.40 | MC1330P 078 | 12012 replscement for BRC, BUSH,
INg14 0.08 | MC1350P 0.76° | 150mA 40 | GEC, 2018, PYE, PHILIPS ~ 6.00°
1N4148 0.08 | NESSS 0.48 | MOT 700 OP| Varicap 4 Push Button with
BAX18 0.06 | NE566 1.90° | P-1K2 window 6.00°
0Ad? 0.09 | NESE7 2.70° | 80200 MW H/B Silicone 2100 series 9 00°
1N4004 0.08 | SN76003N 2.80° 050 | ELC 1043/05 .
184007 0.11 | SN76013ND 1.60° | OFFER Telefunken Varicap (High qu.my
__| SN76013N 1.76° | REDLED's 126 | replacement for 1043) .50
THYRISTORS SN76023N 1.78° 10for £1 | ELECTROLYTIC cuucwons
60V 1A 0.25 SN76023ND 1.60° | RED LED's .2 1000 - 2000 36V 80°
100V 1A 0.38 TAG 1100 | SN76033N 2.76¢ for £1 300»300»100‘50.‘50350\/9(:
200V 1A 0.60 TAG 1200 | SN76ss0 0.90° | BC108C 11 for €1
600V 1A 0.80 TAG 1600 | TAA550 0.80° 100or £8 | 200.200.150. 50 300V z 50-
700V 1A 1.40 BT 108 TBA120ASQ 1.30* | 2N 3702 THERMISTORS
400V 4A 0.65 C108D1 TBA480G 1.28¢ 100 for £9 | THS01/02 0.78°
500VE}A 1.85 8T 109 TBA520Q 1.70° THEO3NABE50 080"
CERAMICS 60V T8A630Q 1.900 100 tor £9 | TV DROPPER RESISTORS
22 47,610, 22, 33, 39, | JBAB40Q 1.90° TCE (BRC)56+1K+47+12  1.08°
3 100, 200. 470, 60, | TBASS0Q 3.40° | 50V3A  0.13 | TCE (BRC) 350+ 20+ 148+ 1.5K+317
4 ‘°fs:°°° g° 3(5183 TBA560CQ 230° | 100v3A 015 1.23
900, 10000 Niooom, | TBAse: 288 | 200v3A 0.8 | e (BRC) 100+ 146 1.05°
D oV Al ot oe | TBA7S0 1.90° | 400v3A__0.21 | GEC 2047 0.85¢
ch. IMFDO3V 8p* 8 1.36° ["BRIDGES GEC|0‘15<|9¢70'63§198093'
Soch. : TBag105Q 1.49° | 100V 1A 0.28 | Philips 30+ 1254 2.86K
TANTALUM BEAD T8A8200 1.20° | 200v 1A  0.30 | Philips 118+ 148 .sa-
16 MFD/35V  13p* | TBAS20Q 2.80° | 400v1A 032 | Philips 2.2468 0.69°
47 MFD/3SV  13p* | TBAS90Q 2.50° | 400v 2JA 0.85 | RR1(RBM) 2504144166  0.76°
t. MFD/35V  13p* | TCA270Q 2.20° "msnfvs_ RR1{RBM) 5668 07
6 80 MFD/16V  13p° | ZN414 1.40° | o704 15-23-26 0.85*
10 MFD/IOV  14p* | 2513UC 8.50° | comm Cath. 0.95 | 37-31,97-168 0.85°
22 MFD/16V  18p* oL707 37-31-97-0-30 0.85*
100  MFD/BV3  20p* Comm An. 0.76 | 25-35-97-59-30 0.95*
NATIONAL SCOOP 266-14-0-193 0.85*
PRESET —_— 7-14-6 0.85¢
MIN & SUB-MIN SK 122 TV Game Kit Colour & Sound 66-66-137 0.85°
1000hm.2200hm. 4700hm. inc. PC8 semi-cons Pots. Rcs. Caps, 66-66-158 0.85*
K. 2K2. 4K7. 10K, 20K. Xtal, Data, £21°. 285.675-0-148-35 0.86°
50K. 100K. 250K. 470K. MA 1003 Car Clock module. Built com- 20-16-35-0-86-66-170 0.85°
1M.2M2. 8p*® each. plete inc. data, £17. 50-40-1KS 0.85°
LED TH208/0.125"  0.2° | RESISTORS RO
fied 200 20p HWATIS% 2p° sach 100K. 260K, 500K, 1M, 2M.
Green 29p 29p 10 of 1 value 16p° 26p sach.
Clips for above 3p 20 mixed velues 30p° Pots. 28p each.
O S AN D ACKINGEZ S ORCHARDELECTRONICS

VAT * ADD 12}% REST 8%
DISCOUNTS €5 = §%. €10 -
77%. €15 - 10%.

ORCHARD HOUSE, ST. MARTINS STREET

WALLINGFORD, OXON. 0491 35529
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TELETEXT DECODER %]

TEXAS TIFAX — XM11
Tested and Guaranteed Only £99.90
Full Colour Display ORACLE AND CEEFAX
Simple to interface with most TV's.
Keyboard and power supply extra.
Also in stock NEW Colour TV's complete
wiﬁi’eletext FROM £399.00 :
All Projects supplied with easy to follow assembly instructions.
All prices include VAT + Postage. Orders under £10.00 — Add 20p p & p.
Make all Cheques or Postal Orders payable to

TELEERAFTE «iTs

A Dedicated Visual Display-Company
Mail Orders: 53 Warwick Road, New Barnet, Herts, EN5 5E
Retail Shop and Demonstrations — 14 Station Road, New Barnet, Herts.
For further Details and Technical Help — Phone 01-440 7033
{French and German spoken) Quantity discount negotiable.
For extra speed phone your order on Barclay-or-Access Cards.
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NOTA BENE
befor e:plur);mg to Classified Advertisements
(A) 'l'hu you have clearly stated your require-
(B)'l'lutyouhnveendouedthen;htrenm
(C)Thuyongnm:‘dlndlddreuuwnmnm
(D) Thu %our letter is correctly addressed to

Thuwnllmadvm in processing and
despatching orders with the minimum of delay.

SETS & COMPONENTS

SMALL ADS

5846).

The prepaid rate for classified advertisements is 16p per word
{minimum 12 words), box number 60p extra. Semi-display
setting £3.20 per single column centimetre (minimum 2-5 cms).
Alll cheques, postal orders etc., to be made payable to Television,
and crossed “‘Lioyds Bank Ltd". Treasury notes should always be
sent registered post. Advertisements, together with remittance,
should be sent to the Classified Advertismement Manager,
Television, Room 2337, IPC Magazines Limited, King's Reach
Tower, Stamford St., London, SE1 9LS. (Telephone 01-261

CONDITIONS OF ACCEPTANCE
OF CLASSIAED ADVERTISEMENTS

1. Advertisements are accepted subject
1o the conditions appearing on our current
advertisement rate card and on the express
understanding that the  Advertiser
warrants that the advertisement does not
any Act of Parli nor is it
an infringement of the British Code of
Advertising Practice.
2. The publishers reserve the right to
rafuse of withdraw sny advertisement.
3. Although every care is taken, the
Publishers shall not be liable for clerical
or printars’ arrors o their consequences.

MAINS DROPPERS
Philips G8 472
Philips G8 2-2-685
Philips 210 118-148-Loop$?
Philips 210 30-125-2K8502
Philips GT23 6-124-8452
Thorn 3500 6-1-1009
Thorn 1500 350-20-148-1500-317Q 85
Thorn 8000 56-1K -47-129
Pye 725 27-56Q
R.B.M. TV161 250-14-156%}
GEC 2010 8-15-17-70-63-1889
“Thorn 800/850 37-31-97-26-168Q
Thorn Dual 14-26-97-1739
14-26-97-1609
15-19-20-70-63-28-63Q
2010 Covers 2013 2014 2017 & Sobell 1010 10A 13 & 1014
Bush TV165-166-171-175-176-178 65p
Murphy V1910-1913-1914-2014-2310-2311-2312 2314 65p
TV Condenser -200 + 200 + 100 mfd 300V 80p each
Post Free. Cash with order, VAT paid.

urham Supplies

£33388%

$888588%

367 Kndn;w- Street, Bradford 8, West Yorkshire

SETS & COMPONENTS

BRC 2000, 3000, 3500, 8000, 8500.
Philips G8, Pye 691, 697, 713.
Bush Murphy 802, 823.
G.E.C. 2100 Single Standard Hybrid
Panel Repair/Exchange Singles or Bulk.

MODULAR ELECTRONICS
160 Brabazon Road, Hounslow, TW5 9LP.

TOP PRICES PAID

for
NEW TRANSISTORS AND IC’s.
Modern T.V. and radio types.
Briarwood Televisions Ltd.,
Legrams Mills, Summerville Rd.,
Bradford, West Yorkshire BD7 INS.

Telephone 01-897 0976.

SURPLUS STOCK

COLOUR TUBES u86d frOMm ..ccovcscervrssssrssssssesss £10
$/S COLOUR TUBES new from
/8 P.LL COLOUR TUBES new from .............cooe. £25
PORTABLE TUBES Mono Available

CABINETS, COLOUR, MONO, from
$/S COLOUR SETS MURPHY from
$/S & D/$ MONO, from

RING:- JEFFRIES 01-845 2036

74HOO 20p, 2102 £1.85, BC108C 10p, MJE3055
50p, TIL209 + Clip 15p, BF195 10p, BC213 10p,
BC183 10p, OCP70 20p, 10p P/P.

LB ELECTRONICS, 43 Westacott, Hayes, Middx.

COLOURTV’s

Many working for disposal, trade only. All sizes and
makes available. Mono sets aiso available.
INGERTONE (LONDON)

24 Dames Road, Forest Gate, London E7.

Tel: 01-565 65669.

INGERTONE (BRISTOL)

28 St. Thomas St., Bristol 1.

Tel: 0272-211179 (6083)

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

4 LBS BRAND-NEW COMPONENTS! Transistors,
Diodes, Wire-wound/carbon resistors, volume con-
trols, presets, Electrolytic/silver-mica/polyester/poly-

VALVE LIST

ALL VALVES FULLY TESTED

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

SAVE MONEY WITH
OUR BEST BUYS

10 50
Price Price

£1.70 £1.50
£1.80 £1.60
£1.25 £1.15
£1.15 £1.00
£2.00 £1.90
£2.25

Texas
R2008B

Texas
R2010B

Latest AEI
TV106-2 (BT 106)

AEl

BT106
TFK or Mullard
BU208

Texas
BDX32
Mullard
TAAS0OB

ALL TOP QUALITY GOODS.
PLEASE SEND CHEQUE WITH ORDER.
ADD 12§% VAT. POST FREE

DAVID HALL COMPONENTS
St. Davids, Stoke Holy Cross
Norwich NR14 SNX.

ELECTRONICALLY TESTED TV VALVES

styrene capacitors etc. Well assorted. £5 inclusive. DYS6/7 1Sp PCS8 15p PCL8OS/85 20p
Miward, 369 Alum Rock Rosd, Birmingham | BEV 1 IS o o ECCB2 1sp PCST 13 PFLMO 259
BS 3DR ECC82 1% PCC8S 20  PLSO4 259 EF183 1Sp PCF802 15p PLSO4 20p
. ECLS0 s  PCC89 Sp  PYI233 15 EF184 1Sp PCLS2 12p PLI6 159
EF80 [ PCCI89 8 PY81/800 15p PC86 1Sp PCL34 1% U2 20p
Eif lg e "': PYsol i SPECIAL OFFER — 12 PCL8SS/8S  £2.50 post free
EFi84 1%  PCF86 15  6F3 15 COLOUR TYPES
Bien 1B R 42 }3: PLS09 ~ 4sp  PLSOS ey PYSOUA by
. . M others availabie, send list of with s8¢
g el e AU IC REOBORIE BN B || eI
TE LEVI Ew MANY MORE AVAILABLE valve, thereafter Tp each, max. 90p. Orders over £12 post free.
y S. W. ELECTRONICS L. & D. COMPONENTS LTD.
01-994 5637 [ DRDSION LANE. 114 Buraicy Road, Lancs. 71 WESTBURY AVE., LONDON N22 6SA
VALVE BARGA' Ns WHOLESALERS IN IRELAND NOW OFFER QUALITY USED
ANY 1-12p, 5-80p. 10-£1.00, 50-£4.50 TV's TV's TV's TV's
ECC82, ECH84, EH90, DY86/7, EF80, EF183, MONO: THORN 1400's, PYE 169's, 368's, ALL SIZES FROM £16.00.

EF 184, PC86, PC88, PCF80, PCF802, PCL82,
PCL84, PCL85/80S, PCL86, PY8I,
PY88, PL36, PL504, 6F28, 30PL14.

COLOUR VALVES 30p EACH
PY500/A, PL508, PLS09.
Postage & Packing 25p, no VAT

VELCO ELECTRONICS
# Mandevite Torrace, Hawkshaw, Via Bury, Loncs.

PY800,

COLOUR: BUSH, PHILIPS, PYE, FROM £100, CLEAN CABINETS. BULK DISCOUNTS

AVAILABLE.

VIEW AT OUR WAREHOUSE, STOCK CHANGING CONTINUALLY.
COMPONENTS: VALVES, RESISTORS, CAPACITORS, TRANSISTORS, REGUNNED
TUBES. THIS MONTH’S SPECIAL — LABGEAR “TELE-VERTA’s”
MULLARD ELC1043, EX-EQUIP. £1.50. G8 Tuners on P.C. £4. FUBA H/G AERIALS XC391
GROUP A, NOW ONLY £16.70 ON VAT 20%. P.P. £1. NO VAT FOR UK BUYERS.
PERSONAL CALLERS WELCOME. S.A.E. FOR PRICE LISTS.

57 RIVERVIEW ESTATE, GLASHEEN, CORK, IRELAND.

PHONE NO. 021-45465.

£20 inc. VAT. UHF
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T.V.SPARES NEW UNUSED
BRC 2,000 Focus Controls  £1.50
5p R1038 75p AF12)

BFI121  45p 28p BFI181  30p

ACI153 3sp 0p BLY49  60p

100 + 200xf 275V 40p 100 + 200 + 16,8 275V 40p

16 + 16uf 275V 30p 150 + 150 + 75uf 275V 40p
Philips 170 series 4 push button unit  £2.00

Immediate despatch. P & P 20p per order. Thousands of other

spares at ridiculous prices. Order now for bigger profits. Send

S.A.E. or for FREE DETAILED LISTS.

P.H.S.(3), 18 DIGBY AVE., MAPPERLEY, NOTTINGHAM.

Tel: 0602 606980. Mail Order Only Please.

R1693 4sp
ZX68

0oCT1

NEW 26°° 110°
COLOUR TUBES
£45 + Carr. + VAT.

NU-LITE TUBES,
28B Glencoe Road, Parkstone,
DORSET
Tel: 0202 731011.

TIRRO ELECTRONICS the mail order division of
RITRO ELECTRONICS UK offers a wide range
of components for the amateur enthusiast. Large SAE
or 20p brings list. GRENFELL PLACE, MAIDEN-
HEAD, BERKS. SL6 1HL.

EX RENTALTV

19" UHF 625 £4.50
23" UHF 625 £6.00
Colour from £40.00

EDWARDS & SONS

103 Goldhawk Road, London W12

Tel: 01-743 6996

EDUCATIONAL

BETTER JOB!
BETTER PAY!

GET QUALIFIED WITH ICS IN:

COLOUR&MONO TV SERVICING
COLOUR&MONO TVENGINEERING
COLOUR&MONO TV MAINTENANCE
PLUS: Telecommunications, radio, elec-
tronics, electrical engineering, technical
communications, radio communications,
etc., etc.,

NEW: Self-build radio courses with free
kits

Train in your own home, in your own
time with ICS, the world's most experi-
enced home study college.

RETURN THIS COUPON TODAY
FOR FREE BROCHURE!
Il BN BN BN A BN

Int Correspondence Schools
284R Intertext House Stewarts Rd.
London SW8 4UJ. Tel:01-622 9911 I

Name

LAddress
BOOKS & PUBLICATIONS

SIMPLIFIED TV Repairs. Full repair instructions
individual British sets £4.50, request free circuit dia-
gram. Stamp brings details unique. TV Publications,
(Auset) 76 Church Street, Larkhall, Lancashire.

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 January 3rd.

PROSPECTUS FROM:

‘London Electronics College, Dept. TT1
20 Penywern Road, London SW5 9SU.
Tel. 01-373 8721.

AERIALS

AERIALSFORFM & TV
Types for all Bands 1 to V available
TV UHF - Fuba XC 391 £38.90. DX87 Ch21-60 £22.75.
DX43 Ch21-68 £34.50. Exa08 Panel Ch21-68 £11.25.

FM - Fuba Uka St. 8 £33.33. DX8-H £22.75. DX7-H £19.00.

DXS5-H £12.50. All above have anodised alloy finish.

Cables, Rotators, Masts, Lashings, M/H Amps, Dist Amps etc.

Carriage free mainland UK orders above £25. Carr. £1 otherwise.

Audio Workshops Ltd., 33 London Road, Southborough,

Tunbridge Wells, Keat, TN4 OPB. Tel: Tun, Wells (0892) 39222.
Access/Barclaycard.

MERRY  gERVICE SHEETS. SERVICE MANUALS
XMAS  pRACTICAL AND TECHNICAL BOOKS

COVERING COLOUR & MONO TELEVISIONS, RADIOS,
RECORD PLAYERS, TAPE RECORDERS, ETC.

SERVICE SHEETS 75p PLUS SAE. SERVICE SHEET CATALOGUE 50p
COLOUR TV MANUALS

BOOKS

PRICES INCLUDE POSTAGE UK. ONLY

SOLID STATE COLOUR TELEVISION CIRCUITS by G. R. Wilding .........c..oocovvrunnnnne £6.20
NEWNES COLOUR TELEVISION SERVICING MANUAL by G.J. King. Vol. 1 ..
NEWNES COLOUR TELEVISION SERVICINGMANUAL by G.J. King. Vol.2 ..
NEWNES COLOUR TELEVISION SERVICING MANUAL by G.J. King. Vol. 3 ..
COLOUR TELEVISION SERVICING by G.J. King. 2nd Edition.....................
COLOURTELEVISION THEORY by G. H. Hutson
COLOUR TELEVISION PICTUREFAULTS by K. J. Bohiman ...................
COLOUR TV WITH REFERENCE TO THEPAL SYSTEM by G. N. Patchel: .
MAZDA BOOK OF PALRECEIVER SERVICING by D.J. Seal ............
TELEVISION (COLOUR & MONOCHROME)Part3by G. N. Patche
TELEVISION SERVICING HANDBOOK by G.J. King. 3rd Edition .....
BEGINNERS’ GUIDE TO TELEVISION by G.J. King. 5th Edition.........
BEGINNERS’ GUIDE TO COLOUR TELEVISION by G.J. King. 2nd Edition
CATHODE-RAY OSCILLOSCOPE AND ITS USESby G. N. Patchett........
SERVICING WITH THE OSCILLOSCOPE by G.J. King. 2nd Edition .....
TOWERS’ INTERNATIONAL TRANSISTOR SELECTOR. Revised Edition .
{SEND LARGE S.A.E. FOR FREE BOOK LISTS)

ALBA, BRC, BUSH, DECCA, GEC,
DEFIANT, MARCONI, EKCO, PYE,
FERGUSON,
NATIONAL, HITACHI,
ITT/KB, RGD, GRUNDIG, SOBELL,
STELLA,
PHILIPS, HMV, ULTRA.

"COMPREHENSIVE TV REPAIR MANUALS"

These unique Books save time and money on repairs and cover
most British Colour & Mono sets. Price £4.00 per volume
plus 45p POST, or complete 6 volumes for only £24.00 POST
FREE.SEND FOR FREELEAFLET.

WE STOCK NEW AND SECONDHAND EDITIONS OF “RADIO AND TELEVISION SERVICING™ BOOKS.
FROM VOLUME ONE UP TO 1976-77 EDITION. PRICES ON REQUEST.

BACK ISSUES OF FOLLOWING MAGAZINES AVAILABLE. CURRENT PRICE PLUS 25p 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

OPENTOCALLERSDAILY 9.00a.m.TO 5.60 p.m.PLEASE INCLUDE ANS.A.E. WITH ENQUIRIES

? fes

COVERING FOLLOWING MAKES
DYNATRON,
INVICTA,

SONY, MURPHY,
PLEASESENDS.A.E.FOR QUOTATION

by McCourt. In six Volumes

TELEVISION JANUARY 1978
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SERVICE SHEETS - COLOUR TV SERVICE MANUALS

Service Sheets for Mono TV, Radios, Record Players and Tape Recorders 75p. R
Please send large Stamped Addressed Envelope. XEATHlE;:OéG'lOZ %:e:eralsoplgl;;ose hOS:lli-(;sc;)pe.
We can supply manuals for most makes of Colour Television Receivers by return Post. S L, oLy (s (H5, QICHAC ] At oW)
B.R.C. PYE EKCO PHILIPS ITT/KB SONY G.E.C. HITACHI BAIRD ULTRA INVICTA Essex.
FERGUSON H.M.V. MARCONI AND MANY MORE. LET US QUOTE YOU.
CATRONICS/PRACTICAL WIRELESS Teletext
Plea d a St d Ad | f 2 2 3 .
¢ kel HlE clessep Eesiopelfans eragptreply Decoder. Built and working £140 o.n.o. Ring

COMPREHENSIVE TV REPAIR MANUALS BY J. McCOURT 0902 35662. Weekends.
Mono Volumes 1, 2, 3 and 4. Colour Volumes 2, 3 and 4.
A must for the repair man, ioaded with faults and cures, all at £4.00 each plus 40p post. ENGINEER giving up Trade Service offers
Build yourself “The Colour TV Signal Injector”, manual £1.45. Manual with printed circuit £2.30 post paid. GEC2121, Philips G8, G9, Pye 697, 735 panel kits,
The McCourt circuit diagram manuals Mono and Colour. Send S.A.E. for full details. half price. Will separate. Box No. 138,

Export enquiries welcome. International Reply Coupon please.

G.T.TECHNICAL INFORMATION SERVICE

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

ALUMINIUM Roof Crawlers. Sizes 12ft — 24ft. Also
SERVICE SHEETS for Radio, Television, Tape =~ SERVICE SHEETS, Radio, TV, etc., 10,000 models.  make aluminium ext. up to 624ft. Leaflets. The
Recorders, Stereo etc. With free fault-finding guide, Catalogue 24p plus S.A.E. with orders/enquiries.  Ladder Centre (TEL) Halesfield (1), Telford. Tel:
from 50p and S.A.E. Catalogue 25p and S.A.E. Telray, 154 Brook Street, Preston, PR1 7HP. 586644. Callers welcome.
HAMILTON RADIO, 47 Bohemia Road, St
Leonards. Sussex.

6 & 8 POTTERS ROAD, NEW BARNET,
m PH".IP H. BEARMAN HERTS. Tel:(ﬁ-4l:9 1934/5 .
NEW COLOUR TUBES [New tubes, fully tested] NEW MONO TUBES

Carriage £3.00
INTERESTED in CEEFAX - ORACLE? Take S:g%'llguss ::;ﬁ;:im———-———u-ﬁgvgg S_LEEC&A;(’;:JE Carriage £1.50
i Ty ¢ MW31/ M £3,.00
the sweat out of Teletext. Wireless World upper/ WELCOMED  A49/192X | Also AS1/320X TUBES AV AILABLE % 70{*. 0
lower case decher wired into BRC 8500 (Marconi- RICES AS1/110X }k....___._._zes.oo A31/410W Mu.ljard“*% 127/14° 1100, Prives a5 per
phone). £350. Ring Worksop 86849. CORRECT $10DNB22 CMEI220/A31.120____§+£18.00, centre column.
ETIVEIOE, Qgg;}f;’(x--—-——*"fg:'g: CMEI420/A34.100/160  £19.50%  ASY/ISWeooo o £14.00
COLOUR TELEVISIONS. Special Offer. Philips 22in. GOING TO A63/200X o £75.00 gxg} ;fgfﬁii-:ggm————g:'% :g(l); :igwi——————————l;fw
S/STD Workers from £65.00 inc. Quantity Discounts PRESS A66/120X ... POA' L ) N d”‘l“:””‘ 4 et 1
. . . . Py ———— tmited sIOCKs
available, can be seen working. Deliveries arranged. SHORT SEA 22;;;?3; ‘.?65: Do saanee N ——
For more details: Telephone Wolverhampton 772070. g(‘.{.‘;{'fy B xe1200 MAZDA, TOSHIBA, USA, ETC. £1less for one year guarantee.
A67/140 - £82.50 OTHERS AVAILABLE SHORTLY. Mostly two year guarantee.
OFFERS PLEASE TELEVISION 1972 CTV NOTE: One year guaraniee. “Elless } | year SAE with enquiries please.
prospects most boards and comps. All relevant o (Add £9.00 for 4 years where available), te2less [ gltee oL 1wiiilenguiries/piease s
magazines. Merrett, 32 Laverock Lea, Portchester All prices subject to alteration due to market fluctuation and inflation. 110° prices usually as above. £5 allowed on old
Fareham, Hants. colour tube. Occasionally seconds available cheaper, enquiries welcomed. VAT included in all quoted prices at 124%.

CATRONICS FOR ALL THE LATEST COMPONENTS BENTLEY ACOUSTIC CORPORATION LTD.

e ey raras e i ion, , LITTLEHAMPTON, S b
forthe 1 C;‘(:; ,ﬂéa@) ; The Old Police Station, Gloucester Road ussex

TELETEXT

ALL PRICES INCLUSIVE OF V.AT. AT 12{%. NOTHING EXTRA TO PAY

OA2 085 6DT6A 0.85 30CI17 090 ECF80 0.6§ GYsS0l 1.25  PY88 112

e OB2 040 6ES 100 30FS 070 ECF82 050 GZ32 1.00 PY500AL56
D E co D E R IB3GT 0.55 6EW6 0.85 30LI15 0.75 ECF86 0.80 HN309 L.70 PY800 0.60
] 2D21 0.55 6FI  0.80 30L17 0.70 ECH35 200 KT66 3.00 PY80I 0.60
SPECIAL FRICE SCG8 0.75 6F6G 0.0 30PI2 0.74 ECH42 Loo KT88 675 PZ30 0.0

: COMPLETE KIT SR4GY |.% 6FI18 060 30PI9 090 ECHB8I 0.55 ps1 060 QQV03/10
SU4G 100 6F23 100 30PLI 125 ECHS4 0.75  pCgs 080 2.00

£220 SV4G 100 6F28 085 30PLI3 130 ECLS0 0SS PC88 0.80 QV06/20
;‘Z(;GT ?'2(-‘; ggggl\ 31712 30PLI4 150 ECLS2 0.50  PC92 0.5§ 4,70

- . S0CD6G ECL83 1.50  PC97 0.7§

- +€2P&P‘ L : 5Z4G 0.5 6GK6 200 400 ECL86 064  PC00 0.6S .'2}3 3222

Catrgmcs Guarantqqd kits contain all components 6/30L2 0.90 6GU7 090 g§5A2 140 EF22 100  pCCss 039 UABCS0
required for the specific unit, INCLUDING A REPRINT OF 6ACT 070 6HO6GT 0.50 807 110 EF40 1.00  pCCgs 0.47 0.45
THE ORIGINAL ARTICLE, plus the PCB as indicated. 6AGT 070  GISGT 065 5763 275 EF4l 100  pCC89 049 UAF42 0.70
- 6AHE 070 616 035 AZ3| 100 EFS0 040  pCCIg90.60  UBC4] 0.70
Kit Incl. PCB Less PCB P&P, 6AKS 045 6JUSA 090 AZ4| 0.50 EFS3 170 T UbcriRoss
POWERSUPPLY UNIT  £2675 £2380  £1.00 NG00 GKaG Wi DU T ETE 04 prm oa UbEso 030
. ) y s DY8c/704s EF86 050 .57 UBF89 0.39
INPUT LOGIC CARD £25.85 * £16.05 20p oAQS D68 SLeOC LTS Vaor om0 EFBY 0 poroo i U o

6AT6  0.60 6L7(M) 1.50 ’ y y
MEMORY CARD £3310 £25.20 20 EBOCF 600 EFS) 70 pCF201100 UCCBS 048

g ¥ p 6AU6 050 6QIG 0.75 EF92  0.70 d

R 6AV6 0.65 6SA7 0.70 E88CC 1.20 oY PCF8010.49 UCF80 0.80
7 sockets for 2102 i.c.s. — extra £1.60 GAWBALIS 65G7 o070 EIBCCAs0  EFIBS 045 pepgoagrs  uchaz 1oo
DISPLAY CARD £3265 £24.65 20p 6AX4 075 eU4GT Loo FA%0 040 000 o PCFBOS12S UCHS| 0.50
6BA6 0.65 6V6G 050 EABCB0 LU es  PCFEOSO.70  UCLS2 0.5
MOTHERBOARD etc. ex. mod. £33.40  £28.50 20p 6BCE 090 6X4 0.9 o Dol Lo FCHIOLGo  UCLE 100
. E6 060 6XSGT 0.50 EAF42 1.00 d .54 UF4l 070
MODULATOR Pre-aligned and tested £17.00 20p D O SSortl) s EL8&S 041 pCig3 075 URaz 100
I.F. CARD £36.00 £30.00 20p 6BJ6 075 10C2 070 EB9I o025 [LA6 060 PCLE4 046 UFs0 040
6BK6A 0.85 I0DE7 0.80 EBC41 1.00 - . UF8S 0.8
CABINET — Ready Punched £22.35 £1.25 6BNS 100 10FI 067 EBCEl 100 S0 280 pcisososs urss 0.2
. 6BQTA 140 10FI8 0.65 EBFS0 100 . 700 5°c)  PFL200050  UL4L 090
Components are also available separately: 6BR7 100 10PI3 0.80 EBF89 0.40 EMso Lgo L3 L00 UL84 0.4
; ) G . 6BR8 125 10PI4 250 EC86 0.84 d PL36 080 UMSO 1.00
Thumbwheel Switch — £7.00; Push Button Switch Assy — £4.20; 6BW6 3.50 I2ATe 0.45 ECS8 084 EMBI 100 ,rer o5 Uval 070
32 way Edge Connector — £1.95; 47K 20T Cermet Pot — £1.10; 6BW7 0.65 12AU6 0.50 EC92 100 Em‘; :2‘5’ PL8IA 075 UY8S 0.70
ELC1043/05 Tuner — £9.15; SAW Filter - £2.85; SFE6 OMA Filter 6BZ6 150 I12AV6 060 ECC33 200 ° . PL82 050 UI9 400
93p. SL439 — £1.20: SN7 | A 6C4 050 12BA6 0.50 ECC35 200 EYSI 065 pig3 os0 U2 1.00
~33p. 39 - £1.20; 6660 — 85p; TDA440 - £3.40; LM710- 6Cy 200 12BE6 085 ECC40 100 EY8! 150 pigs o350 U2 090
58p. llluminated Mains Switch — £1.40; Mains Transformer — 6CB6A 0.65 12BH7 0.55 ECC8I 0.48 Ezg;/é (')ﬁ’ PL802 3.20 U9l 0.50
£6.25 (+ £1.00 p & p). 7805 — £1.50; 7812 — £1.50: 2102 — ; 6CD6G 4.00 13D8 200 ECCS2 048 E . PL504 100 U30l 100
745262N — £16p00 ‘;’Iease add minimum 20p P & P' G2t Eas2hg 6CG8A 090 19AQ5 065 ECC83 048 EY88 100 pjsog 130 Udos 075
Rt b 5 LU | : 6CL6 075 19G6 6.50 ECCB4 0.50 :;4580 :&5) PLs0y 255 Usol 100
o o - P el 6CL8A 095 I19HI 400 ECC85 050 E 3 PL519 2.80 VRIOS 0.50
Sea Price List for details of other components, incl. 7400 series i.c.s. 6CM7 100 20P1 100 ECCss 200 EZ4l 100  py3y2 050  VRISO 0.7

CATRONICS LTD (De[)tA 861) 6CUS 090 20P4 084 ECC88 0.72 EZ8O 0.35 PY81 060 X41 100

6DE7 090 30CIS 100 ECC8072.80 EZ81 040 PYS2 040 2759 6.50
COMMUNICATIONS HO USE. All goods are unused and boxed. and subject to the standard guarantee. Terms of business: Cash or

at ron ics 2 0, WALLING TON SQ UAR E, cheque with order only. Despatch charges: Ord_ers below £25, add 50p extra per order. Orders over

£25 post free. Same day d Terms of ilable on request. Any parcel nsured against
WALLINGTON. SURREY SM6 8RG. damage in transit for only Sp extra per parcel. Many other types in stock. Please enclose S.A.E. with
Telephone 01-669 6700. any enquiries. Special offer of EF50 VALVES, SOILED, BUT NEW AND TESTED £1 EACH.
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WANTED

NEW VALVES and CRT’s required. PCL80S,
PL504, PL509, PYS00A etc. Cash waiting. Bearman,
6/8 l/’otters Road, New Barnet, Herts. Tel: 01-449
1934/5.

WANTED EX RENTAL
COLOUR TELEVISION
Preferably one type and model.
European sets preferred with
VHF.

Will collect. Cash.

Tel. Dublin 880346.
or write Box No. 139,
WANTED - New Valves, Transistors. Top prices,

popular types. Kensington Supplies (A), 367 Ken-
sington Street, Bradford 8, Yorkshire.

SURPLUS??? Turn it into cash. Phone 0491-35529
(Oxon).

NOTICE TO READERS

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

SOUTHERN VALVE COMPANY

Upper Fioor, 8 Potters Road, New Barnet, Herts. [Leieohone (01:550/B64 1

ALL NEW & BOXED, “"QUALITY” BRANDED VALVES . MINIMUM OROER 7
GUARANTEED 3 MONTHS. BVA ETC. (TUNGSRAM ETC,).  NOTE: Correci onl " ’
6% ALLOWED IN LIEU OF GUARANTEE! PLEASE VERIFY g/ jimeof Some leading makes available.

ALREADY DEDUCTED FROM OUR PRICES! CURRENT PRICES. going 1o press. VAT invorces issued on request.

DYS6/7 4% EF86  S)p GYSOl £1.10 PCF8O2 65p PL36  10p PYS00A £1.33
Dyeor sSop EFss 4 bese &0 PCFSOs POA  PLBIA  43n  Leian Tligy  We offer return of post retuen_of post
B @B I oRE R oA @l e
P PCOT 72 POA UCHS!  §
ECCE3 45 EH9  sep bCo0 sop PCLEZ  34p PLSO0 90: UCLE) 3sp SWOONLY,NoC.OD.
ECC85 45 ELdI 0p PCC84 35p PCL83 UCLBY  6&0p Post free over £18.
PCCES adp FPCLM 48p PLSOS (130 UFS)  45p

40p
S EoEh A8 B B R o HR AR U B cesma
p 189 33 PC 80 ULed 52 : A
ECL82 48p EYS86/7 38 PERS %%p PCUS6 = 6Sp PL802 £275 UY4l  4gp Lems in stock at time of
ECL86 63p EYSO0A £1.50 PCF86  S8p 40 PYER  Sgp Uyss  dgp BoB o press bulsubject
EF80  33p EZ80  40p PCF200/1£130 PDS00 £3.25 PYSO0  350p U25 60p Lo possible market Auctua:
EF85 38 £EZ81 40p PCF801 5SOp PFL200 73p PYBOI 0p U6 60p uons il unavoidable.

One valve post 13p, each alve 6p.
ne valve post 13p, each extra valve 6p. MAX 75p. LISTS & ENQUIRIES, SAE. PLEASE! eNQUIRIES WELCOMED FROM
Large valves 2p. each extra. ALL PRICES INCLUDE VAT @ 12% TRADE & RETAIL {same prices)

EMO — EUROSONIC — GRUNDIG — TELETON + ALL BRITISH MAKES
ETC, ETC, ® ALL SPARES READILY AVAILABLE @ PANEL REPAIR SERVICE

CLEARANCE SALE

Mono LOPTX's ALMOST ANY T.V. COMPONENT SUPPLIED FR EE

Thorn 850/900; Bush TV 135/1256 By return “off the shelf’ e.g. LOPTX — EHT trays

Murphy VB00/900; Ferranti T442 — droppers — OSC coils — switches — cans —smoothers sERV|cE

Pye 11u series, 23, 700. ~ transistors — diodes - I.C.’s, etc, etc.

KB VC3/11; Decca DR10O1 series CATALOGUE

T Vette/Companion; T Vette 12
Challenge/Grundig (Plessey)
£3.95 ea. inc. VAT - 75p P. & P.

IF YOU REQUIRE ANY TV
COMPONENT YOU CAN BE 95%
SURE WE CAN SUPPLY BY

EMO CIRCUIT

Cotour LOPTX's -
Baird 700/710 Series £7.95 RETURN. Send 26p 1o .
Decca CTV 25 £11.80 . cove
- m IF YOU'RE WAITING FOR SPARES — )
D B! £7.98
ece2 |n?t\°/;s1?é 75p P. & P. RING NOW! post & packing

THE TELECENTRE, WORCESTER $T.,
WOLVERHAMPTON (0902) 772293

TELE-RPART (WTON

REBUILT TUBES!

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

HERE IS WHAT YOU PAY:

MONO
197 £10.00
23~ £12.00

RIMBAND & TWIN PANEL

167,177, 19" £10.00
20~ £12.00

23~ £14.00

24~ £15.00

Carriage £2.70 inc. V.A.T.
COLOUR

177, 187,19 £31.00
20" £32.00

227 £34.00

25~ £36.00

26~ £40.00

Exchange Basis £5 Deposit Returnable

Old Tube (Colour)

(carriage-ins. £3.25 inc. V.A.T.)

Guarantee 1 year

Cash or cheque with order,
or cash on delivery
Add 124% V.A.T. to all orders

INQUIRIES S.A.E. PLEASE

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

TV'sTV'sTV's
We are the largest stockists in the south of ireland
of clean used T.V. sets.

BUSH — PHILIPS - FERGUSON ETC.
Mono D/S from £15.00 each
Colour from £120.00 each

WH EN Transistor Radios from £8.00 each
Visit our warehouse and see for yourself.

R EPLYl N G Fresh Stocks Weekly.

10 T.V. WHOLESALE DISTRIBUTORS LTD.

T.0.. HOUSE,
ADVERTS.

PLEASE
MENTION
TELEVISION

Kylemore Park West Industrial Estate,
Dublin 10. Tel. 364138.

(VALVE
PHILIP H. BEARMAN  seeciaLists)

NEW valves by Mullard, Mazda, Telefunken, Tungsram, etc.

“QUALITY" BRANDED VALVES ONLY CARRY THE 90 DAY GUARANTEE. SEE OUR LISTS.

IMMEDIATE POSTAL DESPATCH ~ LISTS SAE.  DISCOUNT PRICES INCLUDING 8% ALLOWANCE IN LIEU OF GUARANTEE
PRICES FROM SEPT 1977 INCL. 124% VAT (Corrgcl at time of

DY86/7 $sp  GYS01 £1.3s PCF802 78p PL36 9%  U2S 60p 30P12 70 80ing 1o press
DYS02 60p PCS6  83p. PCF805 £1.45 PL84 70p U26  60p  30PLI £1.40
ECC8! 4%p PC8S  85p  PCF80B £i45 PLSO4 €130 6F23  60p  30PLI3 £i00 MINIMUM ORDER 75p!
ECC82 S0p PC97 78p  PCH200 £1.25 PLSOS £1.40 6F28  92p  IOPLI4 £1.20
ECL8O0 70p PCCS84 3sp PCL82 6Sp PL509 £2.25 20P4  70p  3OPLIS £1.10

SUPPLIERS TO
HM. GOVT. Etc.

EF80 $sp PCC89 62p PCL83 75p PL802 £245* 30CI  60p  Etc..Etc. ENQUIRIES
EFI183  70p PCC189 62p PCL84  70p PY81/83 S0p 30CI17  Bop WELCOMED
EFI84 70p PCF80 70p PCLS8S }” PYB0O 65p 30FL1  £1L.0S BY 100/127 etc. ON OUR
EH90 75p PCF86 6Sp PCL8OS{ P  pY80I 6Sp 30FL2 £1.08 all 21p each VAST
EYS51 80p PCF200 £1.30 PD500 £3.25 PYS00 £1.40 30LIS 75p with 10W .
EY86/7 4Sp  PCF801 6Sp  PFL200 88p PYS00A £1.40 30L17 78 resistor. RANGE
SEND SAE FOR HUNDREDS OF QTHER TYPES AVAILABLE, VAST STOCKS.

COLOUR & MONO See separate Component, CRT and Transistor List. Many obsolete types available. TELEPHONE
TRIPLER LIST. SAE with enquiries please.  Pleasg vefify current prices due to inflation gtc !;NQLIIRIFs
ALSO LATEST Qverseas Post . Cost, U.K. Post 13p per valve under £15.00 (max. 75p) but WELCOMED.

COMEOR ENTILIS T *Short supply. 2p extra larger valves (ADDITIONAL VALVES 7p)

‘ﬁ':::;';‘:g ;""3’:‘;’)’ 6 & 8 POTTERS RD., NEW BARNET NOTE.

ST 92/96, 3 . Robophone on 449/1934 excess
TLvs PLotaianiet " HERTS. Tel:449/1934-5 (Mtosnoreon 4491034 ) - Amy cacens pod
Also EY S00A. EL50Y etc. {CLOSED 12.30-2 p.m. DAILY. OPEN SAT. AM. ONLY) ’
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EW Cordless Keypad
N £60 + 122 % VAT

Half price Teletext

You can now buy Texas Tifax module Teletext decoder
complete with matching cable connected keyboard, power
supply, interface board and complete instructions for
installation in most common television receivers for only £180
+ VAT (12% %) and £2.50 postage, packing and insurance.

Since the interface is connected directly to the television's
video output circuitry, picture quality is excellent with pure
colours — much more so than is possible from decoders which
feed the aerial socket.

Due to the compact nature of the Tifax module, installation
within most receiver cabinets is no problem. Facilites include
seven colours, upper and lower case alphanumerics, graphics,
time coded display, and newsflash and subtitle inserted in TV
picture.

To enable us to supply the correct interface board instructions, we
must know your television set make and model and, if possible, :
Assets House, Elverton St

BlasEisitye, Waestminster, London
Oracle T-Shirts, full colour. Please state size (L, M or S). Only SW1P2QR

£2.50. Please hurry whilst stocks last. Phone: 01-828 2732
Telex: 896953

‘ RETURN THYRISTORS
POST PV 1A 3A “ 6A 8A 10A 16A
(T05) (STUD) (C106) noezo) nom) (Tom) (T0220) (TO220)
SERVICE i e u ur ou o: ::
w0 040 08 o so o
92 Broad Street, Chesham, Bucks. Tel. (02405) 75154 o 04 oe om0 Ve tw  im im
ACCESS AND | gri06¢1.00, BT1071-09, BT108£1:60. BT109£1:00.
P. & P. 30p—Overseas 90p—Matching 20p per par. BARCLAYCARD| 87116 £1-00, 2N3525 £0-50
VAT 8% except * which are 12}%. Prices correct at 31st October 1977. Price list 20p |WELCOME TRIACS—PI 7 T0-220 T
astic ackage Isolated Ta
854 10A 15A
TTL 7400 SERIES LINEAR L.C.s CLOCK CHIPS OPTOELECTRONICS & o (b) w B W o @ b
7400 0-16 7480 0-55 | 301A 0-40* | MM5314 1.2§ %I‘SPLAVS Cla:ssg wv o em o-: 0-20 M: o-;‘r :: :3 :: ;-n 174
.55% " . 600V 0% O 100 110 12t 1 Q1 " 2n
7401 0-16 7482 0-75 507 d 55, MM5316 385 707 0-99 N.B. Column (a) without internal trigger (b) with internal trigger
380 0-80* | AAY-5-1224A 3-2% .
7402 0-16 7486 0-32 381 1-60¢ | AAY.5.40070 9.85 ;g? 1-95
3 : i ] 8 1-95
7403 0-16 7489  2:60 | 505 g 77 180 CMOS PLASTIC 40278E 0-82
7404 0-18  7490AN 0-49 | 709 0-27 | |.C. SOCKETS 750 1-80 4000BE 0-20 40158E 095 4028BE 0-91
7405 .18 7491AN 0- 741 0-28 i LED 4001BE 0-20 4016BE 0-54 4029BE 1-10
740 o8 resz o7 | e wm |dEw  oni|2nE0 e MEMORIES st Nolos “ieE 110 ‘0Bt 080
NESSs 045 | 16 PIN 0-15 | 2GREEN  0-20 OC5EE JOG08 e Mg 041BE 0:80
7409 018 7493 0-45 | \ o0 | 20 PIN 0-¢5 | 2CLEAR  0-10 | 2102A6  3-60 | 00785 o720 RO e 49
: ; -10 . ! 4008BE 0-9 . 4043BE 1
7410 0-16 7494  0-85 | npses  1.50+ | 0PN G g;;:A 4 ;;z 4009BE 0-52 4021BE 1-03 4044BE 0-94
7412 0-25 7495 0-67 | NES67  2-00* REGULATORS 7818 150 | 5900 2.50 | 40708E 0-52 4022BE 0-95 4046BE 1.32
7413 0-40 7496 0-82 | CA3045 0-85* LM309K 0-95 2107 " 4011BE 0-20 40238E 0-20 4049BE 0-54
CA046  0-80 | 123 0-45 | Ma4p5 1.35 00 | 4012BE 0-20 4024BE 0-86 40508E 0-54
7414 0-72 74100 1-07 CAI30 0.9 7805 1-50 | M340-12 1.35 | 2112 4-50 | 40138E 0-50 4025BE 0-20 4069BE 0-30
7417 0-43 74107 0-35 MCI4P 1.80° ;g:g : g LM340-15 1-38| 2513 8.50 | 4014BE 1-00 4026BE 1-5§ 4070BE 0-50
LM340-18 1-35 5
o 741 0-47 | MC1310P 095° :
7427 0-30 74123 0-65 | MC1351P 1.20* SPECIAL OFFER SECTION 280 * Supplied in kit form for self-assembly.
MC1352P 0.75* |  NPN TO.3 POWER TRANSISTORS % Fdiidocumentation supplied;
7430 0-16 M4 0-78 MC1353P 0-75 Fully tested but unmarked. Simiar Programming * Includes p"me.d circuit board.
7432 0-28 74145 0-68 | yCissap .77 | 10 2N30SS except BVCEO - 50. HFE Manual A 1hull keyboardlincluded:
~ + Interfaces to keyboard, cassette recorder 8 T.V.
743 v . (gain} =20+ at 3A. VCE SAT
7 0-30 74154 1-30 | mMC1496L 0-82* <13V at 34§ pes £1: 25 pos £4: 50 * 2K x 8 Ram _
7441AN 0-76 74164 0-93 | SASSE0 225 |  pca £7-50; 100 pos £13 : OniyIRa:S0 ] & 1B rtommETie: Ao ne:
7442 0-65 74165 0-93 ?:f;’;g ::: To-18  NPN  TRANSISTORS POST FREE | » 16 line x 48 character display interface to standard,
7445 0-90 74174 1-40 TAAOA 1-38 Medium voltage high gain. Similar uo"":)om'zjed T.V. set. %
7447AN 0-81 74175 0-94 L to BC107/8/9—unmarked. 25pcs * On board expansion to 2K x 8 Eprom.
TAAS50 . 0-45 £1-20; 100 pcs £3-50 SUPER SAVERS * On board expansion facility for additional 16 lines 1/0.
7448 0-81 74180 1-06 TAAS11B12 g P . S$G309K 0-9s| * Total expansion to 64K x 8 memory.
7470 0-32 74181 2-70 1.25¢ TO-3 HARDWARE. Mica. washers, MC1310P 0.9s | * Total expansion to 256 input ports and 256 output ports.
TAAB61  0-65 solder tag. nuts. bolts. 50 sets £1 TIL209 0-10 [ SOFTWARE FEATURES:
7472 0-26 74191 1.33 e e ' ‘ B -2 Clear led 0.10 [ * 1K x B ‘Nasbug’ programmein Eprom. .
7473 0-30 74192 1.20 o RECTIFIERS DO-4 PACKAGE. 10A MMS5314 3.28 | * Provides 8 basic operator commands including single
7474 TBAS30Q 1-90 S0V 4Sp; 10A 100V 50p; 10A 200V MM5316 388 step.
0-32 74193 1-35 | 1BAss0 2-80* 80p; 10A 400V 78p. Please specify FCS8000 * Expandable software system via additional user
7475  0-47 74194 1.20 | TBAS7TO 0.8 Polarity. Stud Cathode or Stud 223;%;,059' 295 programmes in Ram or Eprom.
7476 0-36 74196 1-64 | zN414 0.95 Anode. ideal for power supplies. 4 Digit Dspl 3-50 Cost 219?.50 (ex. VAT)
inverters etc Phone or write for details.
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.

Service &Ma

TYPE PRICE (p}

AC 107 28 BC 113 12 BC 213 15 6F 160 30
AC 126 27 8C 114 15 BC 213U 13 BF 167 26
Ac 127 22 ec 115 16 8C 214 13 8F 173 24
AC 128 17 ec 116 16 BC  214L 13 8F 178 30
AC 128K 33 BC 116A 30 BC 237 15 8F 179 32
AC 181 27 BC 117 17 ec 238 12 8F 180 33
AC 141K 37 BC 118 17 ec 301 30 BF 181 32
AC 142 20 BC 119 28 8C 303 3 BF 182 35
AC 142K 33 BC 125 16 8c 327 20 BF 183 34
AC 151 31 BC 1258 18 B8C 328 12 8F 184 30
AC 154 20 BC 126 BC 337 15 BF 185 28
AC 155 20 BC 132 15 BC 338 18 BF 186 36
AC 156 Nn BC 135 18 BC 546 15 BF 194 12
AC 176 24 8C 136 18 BC 547 12 8F 195 12
AC 176K a8 BC 137 15 BC 548 10 6F 196 12
AC 187 22 BC 138 20 BC 549 2 BF 197 13
AC 187K 40 BC 139 24 BC 550 15 8F 1974 18
AC 188 27 6c 140 38 BC 557 14 B8F 198 19
AC 188K a2 sCc 141 26 BC 558 13 8F 199 20
AC 193K a0 BC 142 24 BcY 72 20 BF 200 30
AC 194K 39 BC 143 24 e 115 60 BF 218 56
AD 140 78 ec 147 12 80 116 60 BF 224 30
AD 142 74 BC 1477 12 8p 124 70 BF 240 29
AD 143 72 BC 1478 12 BD 131 a4 BF 241 20
AD 149 79 BC 148 10 80 132 a6 BF 257 30
AD 161 0 BC 149 12 80 133 a8 BF 258 32
AD  161/162PR 125 BC 153 15 80 135 34 BF 259 28
AD 162 55 BC 154 5 80 136 35 6F 336 37
AF 118 35 BC 157 13 80 137 37 8F 337 34
AF 115 26 8c 158 12 BD 138 38 8F 338 34
AF 116 26 BC 159 12 80 139 42 B8F 355 45
AF 117 26 BC 160 40 BD 140 46 8F 457 60
AF 118 65 8C 181 40 BO 144 130 BF 458 40
AF 124 36 BC 1M 14 6D 160 140 B8F 459 42
AF 125 36 BC 172 13 BD 181 a0 BFT 42 a1
AF 126 36 BC 173 15 BD 182 85 BFT 43 30
AF 127 36 ec 178 7 BD 183 68 BFX 29 29
AF 139 44 BC 1788 21 BD 184 100 RFX B4 24
AF 178 66 BC 179 18 60 222 60 BFX 85 30
AF 180 70 8c 182 14 @D 225 60 BFX 86 28
AF 181 70 BC  182L 1 60 232 70 BFX 88 25
AF 239 50 BC 183U 10 6D 233 50 BFY 50 20
AF 240 22 BC 184 13 6D 234 55 BFY 51 22
AL 102 120 8C 186 24 BD 235 55 BFY 52 20
AL 103 144 8C 187 24 BD 236 58 BFY 90 78
AU 107 165 BC 204 15 BD 237 58 B8R 100 26
AU 110 190 BC 212 13 BD 238 55 BR 101 36
AU 113 130 BC 212L n 60X 32 270 BRC 4443 90
ec 107 12 DY 20 100 BRY 39 £
BC 1078 15 8F 115 30

BC 108 13 8F 123 35

BC 109 14 BF 152 20

B8C 109C 15 BF 158 20

BRY 62
BT 108
8T 108
8T 116
BU 105/02
BU 108
au 126
8U 204
8u 205
8u 206
BU 208
BU  208/02
BUY 698
BUY 69A
E 1222
MIE 340
MIE 520
2N 696
2N 706
2N 3053
2N 3054
2N 3055
2N 3702
2N 3703
2N 3704
2N 3705
2N 3706
2N 3819
2N 5293
2N 5294
2N 5295
2N 5296
2N 5297
2N 5298
2N 5496
oc n
oc 72
R 20088
R 20108
RCA 16334
RCA 16335
s 2802
s 6080
A Kl

TP 31A/
2N 5298
TP 32A
TP 41A
TP 42A
ns 91
25C 1172A
25C 6

4.43MHZ Crystal

NO MINIMUM ORDERS

CASH WITH ALL ORDERS

ABD 124% VAT PLUS 25p POSTAGE .
(/A

intenance Products

Super Servisal
8oz Supa Freeze It 72p
1002 Foam Cleanser 68p
60z Plasuc Seal 68p
Boz Sihcone Grease 75p
60z Aero Clene 60p
Boz Aero Duster 759
omponents
Any § Mixed Types 10% Discount
Any 10 Mixed Types . 15% Discount
Any 15 Mixed Types | 20% Discount
’ EZ,M Soida Mop - Standard 60p
Solda Mop - Light 60p  wew
Solder — % Kilogram €350 Yo THIS
Cored 18 SWG ~ EGM Soldors G aTa| OGUE
"Superspeed’ Quahity
Sotder — % Kilogram £1.90p
SIDS full stock + price list available — N
Just telephone 061-480 8244 or writs to
— SIDS (Electronic Components) Ltd.
251, Wellington Road South, Stockport, TYPE PRICE (p)
Cheshirse. PRICE (p) “ETT 6016 220
by 87 58 *ETTR 6016 220
DY 802 56 ‘mMC 1310 120
ECC 82 % ‘MC 1330 75
EF 80 a1 mMC 1349 160
EF 183 56 ‘MC 1362 110
EF 182 56 ML 2318 230
EH 90 45 ML 2328 230
PC 86 70 SL alaA 240
MANUFACTURER PC B8 70 SL 415A 280
PC 900 58 *SL 9018 400
PHILIPS 5083 G8 c102 a4 pCC 89 58 St 9178 550
PHILIPS 5081 G8 c103 2ap || PEc 180 60 S 1310 160
PHILIPS 5051 210 D108 aap || PcF 80 70 st 1327 115
PHILIPS 5050 210 D112 52p PCF 801 62 SL 3046 82
TC QOE5.071 3500 c105 sap || PcF 802 62 SL 76544 140
T.CE. 0GES5 018 1500 c113 sep || PEL 82 58 SN 76003N 180
TCE. 06E5 0'6 1400 c121 gse || PcL 8a 60 SN 76013N 140
TCE. 905 006 8000 D123 62 || PCL 85 65 SN 76013ND 124
TCE. 90€5.007 8500 €127 j0p || PCL 86 61 SN 76023N_ 140
TCE. 06E5 039 1600 c138 750 || PFL 200 74 SN 76023ND 124
GE.C. 27840 2108 Ds114 e || L 36 70 SN 76033N 180
GEC. 27843 2040 DS115 eop || PL 84 50 SN 76110N 142
GEC. - 2000 Ds137 7en [ L s0e 115 SN 76226N 180
GEC £414005 2110 DS16 S | I 110 SV reazn a0
GEC 414006 2110 Detay o |l e s 230 765320 60
GEC £414007 2110 De1as bt ec s 270 SN 7653 1
PYE PL1062 725 D106 e || e eo2 300 SN 7saan 150
PYE 3113.260.52440 3 E118 750 Py B8 o2 N Jeseon b
PYE PLICOGT 169/569/769 c1a3 68 || by 5008 ‘e SN 76666N 100
RR I ADAR928 TV161 109 asp || PY 800 it Ta  7050P 125
R.R.I 56/68 Satety Type - 5150 70p A 7081P "55
POWER WIREWOUND RESISTORS — DROPPER SECTIONS Diodes 1A 7072P 170
OVAL SECTIONS mm x 25mm x 7mm TA 7047 150
WATTAGE 12w [ TvPE PRICE Ip) Ta  7141aP 120
ORDER CODE F104/VALUE REQUIREQ BA 15 16 TA ;;Z;P/SAS .
VALUES 4R7 7RS 10R 12R 1SR 18R Er 18 a3 eisas C
22R 24R 27R 33R 39R 47R Ergli s o 1 N 186
PRICE  0.25p EACH 51R 56R 68R 75R 82R 100R A 1o a1 1%
120R 150R 180R 200R 220R ] b LAY o
BAX 16 H *TAA 350A 160
M Iti s ti C it BY 126 12 TAA 550 a5
ulu SecuonCapacitors BY 127 13 TAA 570 185
BY 133 20 TAA 6618 100
EXTENDED RANGE 108 BY 199 % TAA 700 165
MANUFACTURER  CHASSIS CAPACITANCE VOLTAGE ORDER price | |BY 208 18 IBA 12088 s
. o5, o 60¢ ayx 0 14 TeA 12050 0
TCE 950 100300.100.16 300 cmMs/iT 160 6zy 8 Paae 13 TBA eoa 300
TCE 1500 150 150 100 350 MS/2 175 Zix 61 Range 16 Tan e I
TCE 3000/3500 175,100,100 200/350  CMS/3 185 bR 10 Toa a0 170
TeE 300013500 1000. 63 cms/4 68p oA 91 $ TBA 540Q 180
TCE 8000 2500 2500 63 CMS/5 165 A 4 Taa sa0o p
TCE 1400 150.100.100.100 325 CMS/6 210 oa 203 K Ton saoco 2w
RR. AB23 2500.2500. 30 CMS/7 115 N 914 5 TBA 7500 150
RRI A823 600 300 cMs8 1es N 4001 : Tan e 190
AR 300,300 500 cMs's 180 N 4002 H L 32
PVE 691/697:723 200 300 350 CMS 10 180 IN 4003 s Ton e o
it 690 309 CMs/8 155 N 4004 8 TcA 2700 225
QECCA €S1910 400.400 350. cMS 14 245 IN 4005 6 1 i 25
DECCA 200.200.100 300 CMSI 15 160 IN 4006 10 TDA 440 30
£S oz1e 600, 300 cMs/g 155 IN 4007 10 TOA 1330 7
GEC - 200.200 150 150. 300 cmsit1 220 N 4148 M T erm o to stock range

Capacitors

1. 16 VOLT RANGE New to this catalogue

VALUE PRICE TRADE PACK
1/uF 50p 5)
2/uF 50p sl
10/uF S0p 8}
16/uF 50p 8]
32/uF 50p 5]
47/uF 50p 5]
100/uF 50p {5}
470/uF 70p {5}
1000/uF 90p 15}

2 25/35 vOLT RANGE

10/uF 40p 15)
22/uF 40p (5)
32/uF 45p (5]
47/uF 50p (5]
100/uF 50p (51
160/uF 1.10p (5)
220/uF 1.20p (s}
330/uF 1.40p i5}
470/uF 140p 15)
1000/uF 2.00p 15)
2200/uF 2 40p i5)
3. 63/70 VOLT RANGE EXTENDED RANGE
1.0/uF 40p 15)
1.6/uF 40p (5)
22/uF 50p (5)
4.7uF 50p (5)
10/uF 50p (5)
22/uF 50p 15}
32/uF 60p (5)
a7/uF 68p 15}
100/uF 30p 15)
220/uF 1.75p (5)
330/uF 2.00p (5)
470/uF 2.00p (5)
1000/uF 2.20p 15}
2200/uF 2 40p i5)
4 450 VOLT RANGE  EXTENDED RANGE
1/uF 80p (5}
22/uF 1.00 15)
4.7/uF 110 (5)
6.8/uF 1.20 15)
10/uF 120 15)
15/uF 1 40 (s)
22/uF 160 15)
32/uF 2.40 15}

5 CAPACITORS Mixed Dielectric 1000V WKG.
New 660 Capacitors (moulded in flame retardent

WATCH FOR OUR NEXT AD.
WENE

LOT3
MORE

OFFER.

material}
001/uF 100 15)
0.022/uF 120 i5)
0.033/uF 120 15)
0047/uF 130 (5}
0 1/uF 130 15)
0 22/uF 200 15)
047'uf 300 15)
0 1/uF 160 151
6 CAPACITORS Polyester 600V

Sprauge Puin Range 416P Filmite
001/uf 50 15)
0022/uF 50p (5
0033/uF 50p (51
0047/0F 50p 151
01/uF 60p i5)
022/uF 60p i5)
033/uF 60p (51

047/uF 60p

2.5 Watt Wirewound Resistors

Range R22. R27. R33, R39. R47. R56. R68. AB2. 1R0. 1R2. 1RS5.
1RB. 2R2. 2R7 3R3J. 3R9. 4R7. 5A6 G6RB.BR2 10R.

5 Watt

Range ORS. 1RO. 1RS. 2R2. 3R9. 4R7. 5R6. 6RB.8R2. 10R. 12R.
15A. 18R. 22R. 27R. 33R. 39R 47R. 56R. 68R. 82R. 100A. 120R
150R. 180R 220R. 270R. 330R. 330R. 470R 560R. 680R. 820R.
1K. 1K2. 1K5. 1K8. 2K2. 2K7. 3K3. 3K9. 4K7. 5KB. 6K8. 8K2
10K 12K,

10 Watt
Range OR5. TRO. 1R5 2A2 3R9. 4R7_5R6E. 6R8 8R2. 10A. 12A.
150R. 180R. 220R. 270R. 330R. 390R. 470R. 560R. 680R. B20R.

1K. 1K2 1K5. 1K8. 2K2. 2K7. 3K3. 3K9. 4K7. 5K6. 6KB. 8K2.
10K, 12K

RESISTORS:

High Stability Carbon Film
€1

0.5W 1.0W & 2.0W watts.
0.5W rated at 70°C.
1.0W & 2.0W rated at 40°C

Powsr Ratings:

Tolerance 5%.
Styls — Axial Leads.
Values

100R 120R 150R 180R 220R 270R 330R 390R 470R
560R 680R 820R 1K 1K2 1KS5 1K8 2K2 2K7 3K3 3K9

47K 56K 68K 82K 100K 120K 150K 180K 220K 270K
330K 390K 470K 560K 680K 820K 1M 1M2 TM5 1M8
2M2 2M7 3M3 3M9 4M7 SM6 EMB 8M2 10M

15R. 18R. 22A. 27R. 33R 39R. 47R. 56R. G8R.82R. 100R. 120RA.

10R 12R 15R 18R 22R 27R 33R 39R 47R S6R 68R 82R

4K7 5K6 6K8 8K2 10K 12K 15K 1BK 22K 27K 33K 39K

Price Trade Pack Quy.

osw .19 (101

Tow 32 (101

2w 52 {10)
TYPE  DESCRIPTION PRICE EACH (p} GOODS
101/TH Thorn 950 Mk 11 1400 235
102/TH  Thorn 1500 3 Stick 230
103/TH  Thorn 1500 5 Stuck 2.50
104/TH  Thorn 1590 Suck 40
105/!T  ITT Philips Mono Large Screen 72
106/RA Rank Z 718 1.82 E
107/TH  Thorn 3000/3500 6.00
108/TH  Thorn B00O 230
109/TH Thorn 8500 4.40
110/TH Thorn 9000 6.60
11Y/DE  Decca Doubler 320
112/DE  Decca 30 Saries 530
113/DE  Decca 80 Serves 5.80
114/GE  G.E.C. Hybrid 5.30
115/GE  G.E.C. Solid State 5.80
16NT TTCVC 16 530
1M7AT ITTCVC 20 5 80
118/PH  Phihps GB 530
119/PH  Philips 550 5.30
120/PY Pye 691/693 4.40
121y Pya731 5.80
122/RA  Rank AB23 5.30
125/K0  Korting 5.30
126/MU  Telpro/Carnival/Hamitton 530 \IO‘ 1 R

Steepistone

128/PH  Ptwhips G9 T25 DB 5.80
129/DE Decca 100 T30 AV 5.80
Subiject to 10% Discount—S of any one type O
or 10 mixed types.




