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ntroducing the
PHILIPS Gil Chassis

I C Logic Checker
Servicing:Japanese Colour Sets,

--Tel  ro Colour Receivers & the Waltham W1



RADIO AND TV SPARES ALL COMPONENTS
NEW. CASH WITH ORDER ONLY. P

PRICES INCLUDE VAT. AT 12Y2%
CARRIAGE ON TUBES £1.25 EXTRA

BRAND
& P 35np. ALL

PHD COMPONENTS DEPT 2, UNIT 7,
CENTENARY ESTATE, JEFFERIES ROAD,
ENFIELD, MIDDX.

TELEX 261295.
2'

MAIL ORDER ONLY.
NO CALLERS.

DROPPER SECTIONS 16p each

MULTISECTION CAPACITORS MAINS DROPPERS DIODES BA100 14p BA164 17p
Pye 11062 75p AA113 14p 0A81 11p BA102 24p BAX13 5p

Description

400-400/350
200-200-150-50/300
1000-2000/35

3 00
2 50

80p

Pye 11009 1 20
BRC Mono 1400 80p
BRC Mono 1500 75p
BRC Colour 3000/3500 75p
BRC Colour 8000 75p
BRC Colour 8500 75p

AA116 14p 0A85 11p BA130 35p BAX16 6p
AA117 14p 0A90 6p BA145 16p BAY38 10p
AA119 8o 0A91 6p BA148 16p IN4148 4p
0A47 6p 0A95 6p BA154 12p BY206 30p
0A79 6p 0A202 11p BA155 15p

600/300
600/250
200-300/350
1000-1000/40
2500-2500/30
300-300/300
200-200-75-25/350
100-300-100-16/275
150-100-100-100-150/320

1.90
1.55
2.05

1.00
1.30

2.25
2.40
1.60

2.60

Phillips G8 50p
Phillips 210 (with link) 55p

Phillips 210 65p
RRI Mono 141 75p
RRI Mono 161 80p
GEC 27840 75p
GEC 2000 75p
Phillips G9 35p

RECTIFIERS
BY100 21p IN4001 4p TUNER
BY126 15p I N4002 5p E LC1043/05
BY127 15p I N4003 6p 5.50 each
BY133 22p I N4004 7p

BY182 2.00 IN4005 8p CRYSTAL
BY238 40p I N4006 9p 443 MHz
BYX10 14p IN4007 10P 1 90 each

150-150-100/350
175-100-100
220/100
2500-2500/63

1.50
2 35

32p
1.70

THYRISTORS
2 N4443 1.20
TV106 1.80
BR101 45p

Bridge Rectifiers
BY164 50p
BY179 65p

INTEGRATED CIRCUITS
MC1307P 1 50 SL901B 5.00
MC1310P 2.50 SL917B 7.00

700/200 1.30 BRY39 45p High Voltage TAA350 1.90 SN76003ND 1.70

400/350 1.55 BR100 35p Tv20 1.90 each TAA550 50p SN76013N 1:80

TAA6305 4.00 SN76013N07 1.80
TRANSISTORS AF 179 55p (3(..182L 10p BD138 49p BF257 48p TBA120S 1 50 SN76013ND 1.60
AC107 33p AF 180 53p BC182LB 10p 130139 80p BF258 65p TBA120SQ 1 50 SN76023N 1.85
AC126 23p AF 181 49p BC183L 10p BD144 2.10 BF271 15p TBA520Q 3.00 SN76023ND 1.60
AC127 30p AF186 39p BC183LB 10p BD155 74p BF273 15p TBA530Q 2.50 SN76033N 2.75
AC12701 50p AF239 39p BC184L 10p BD157 74p BF274 15p TBA5400 3.00 SN76665N 2.50
AC128 23p AL102 1.05 BC186 24p BD183 55p BF336 34p TBA5500 4.00 CA3065 2.50
AC12801 50p AU107 1.05 BC187 26p BD235 74p BF 337 34p TBA560CQ 4.00 MC1358P 2.50
AC141 24p AU110 1.85 BC203 15p 80237 74p BF338 34p TBA7500 2.20 MC1327P 2.00
AC141K 40p AU113 2.20 BC204 15p BD238 74p BF458 59p TBA800 1.60 MC1327PQ 2.50
AC142 24p BC107 10p BC205 15p BDX32 2.50 BF X29 29p TBA920Q 4.00 MC1330P 1 50
AC142K 25p BC108 10p BC206 15p BF115 19p BF X84 24p TBA9900 4.00 MC1351P 1 20
AC153 23p BC109 10p BC207 15p BF118 25p BF X85 25p SN76003N 2.75 MC1352P 1 60
AC176 24p BC113 12p BC208 11p BF121 24p BF X88 23p
AC17601 50p BC114 19p BC209 15p BF152 30p BF X89 30p

REPLACEMENT COMPONENTS
AC187 23p BC115 19p BC212L 11p BF154 30p -.13FY50 22p

Aerial Isolators 1.00 each

AC187K 24p BC116
AC188 24p BC117

19p

19p

BF 157BC213L 11p 30p BFY51
BC214L 11p BF158 24p BFY52

22p
22p

Lopt Korting 10.00 each
BRC 3500 Cutouts 1.60 each

AC188K 40p BC118 28p BC225 15p BF163 24p BU105/01 1.90 VALVES
AC193K 29p BC119
AC194K 31p BC125
AD140 45p BC126
AD142 50p BC136

28p
21p
19p

19p

BC237 15p BF167 24p BU105/02
BC238 11p BF173 24p BU105/04
BC251A BF177 BU10816p 29p

BC301 32p BF178 32p BU126

1.90

2.50
3.00
2.90

DY86/87 50p PCF80 75p PL36 90p
DY802 50p PCF86 1 50 PL84 70p
ECC82 50p PCF801 60p PL504 1.20
EF80 450 PCF802 1.50 PL508 2.00

AD143 50p BC137 19p BC303 59p BF179 32p BU204 1.90 EF183 46p PCL82 75p PL509 3.00
AD145 50p BC138 19p BC307 11p BF180 34p BU205 1.90 EF184 46p PCL84 1 00 PL519 3.00
AD149 1 00 BC139 19p BC308 9p BF181 32p BU206 1.90 EH90 90p PCL85 90p PY500A 1 90
AD161 45p BC142 29p BC327 12p BF182 43p BU208 3.00 PCC89 1 20 PCL86 90p PY800 65p
AD162 45p BC143 34p BC328 12p BF 183 43p MJE340 65p PCC189 1 60 PFL200 85p PL802 4.00
AF114 50p BC147 12p BC337 15p BF184 25p MJE520 80p
AF115 23p BC148 11p BC547 12p BF185 25p MJE2955 1.10 EHT TRIPLERS (Priced each)
AF116 23p BC149 13p BD115 64p BF194 14p MJE3055 73p BRC950 2.65 Pye CT205 5.50
AF117 19p BC153 19p BD116 60p BF 195 14p MPSUO5 65p BRC1400 2.65 Pye 731 8.25
AF118 48p BC154 19p BD124 79p BF 196 14p MPSU55 1.25 BRC1500 (17") 2.65 Decca 2030 6.60
AF121 30p BC157 14p 80131 44p BF 197 14p R2008B 3.00 BRC1500 (24") 3.00 GEC 2028 7.10
AF124 23p BC158 12p BD132 49p BF 198 19p R2009 3.00 BRC3500 6.60 GEC 2110 7.10
AF125 23p BC159 14p BD133 49p BF 199 24p R20108 3.00 BRC8000 2.90 ITT CVC5 6.60

AF126 23p BC171 14p BD134 49p BF200 34p TIP31A 60p BRC8500 5.50 RRI 111/174 10.00

AF127 23p BC172 13p BD135 39p BF 240 19p TIP32A 60p BRC9000 7.75 RRI A823 7.70

AF139 34p BC178 21p BD136 45p BF 241 21p Decca CS190 7.10 Korting 90° 7.10

AF178 53p BC179 19p BD137 47p BF 256LC 44p Philips G8 7.30 Tanberg 7.10

ii



COPYRIGHT
c IPC Magazines Limited, 1977. Copyright in
all drawings, photographs and articles
published in Television is fully protected and
reproduction or imitation in whole or in part
is expressly forbidden. All reasonable
precautions are taken by Television to ensure
that the advice and data given to readers are
reliable. We cannot however guarantee it and
we cannot accept legal responsibility for it.
Prices are those current as we go to press.

CORRESPONDENCE
All correspondence regarding advertisements
should be addressed to the Advertisement
Manager, 'Television", Fleetway House,
Farringdon Street, London EC4A 4AD. All
other correspondence should be addressed
to the Editor, 'Television", Fleetway House,
Farringdon Street, London EC4A 4AD.

BINDERS AND INDEXES
Binders (£2.10) and Indexes (45p) can be
supplied by the Post Sales Department, IPC
Magazines Ltd., Lavington House, 25
Lavington Street, London SE1 OPF. Prices
include postage and VAT. 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".

August
1977

this month

Vol. 27, No. 10
Issue 322

511 Reliability Revolution
512 Teletopics

News, comment and developments

514 IC Logic State Checker by D. Symons, B.Sc.
A simple instrument which indicates the logic
state of every pin of a digital i.c. and also finds the
supply and earth pins. Power is derived from the
i.c. under test, and I.e.d.s are used as indicators.
For fault finding in digital i.c. circuitry.

518 Introducing the Philips G11 Chassis, Part 1 by A. G. Priestley, B.Sc.
An account of the philosophy behind and the
development of this important new colour chassis,
which is designed to serve as the basis of the
Philips range well into the 1980s.

524 Servicing Telpro Colour Receivers by Barry F. Pamp/in
Electronically these sets, produced for a time by
Telefusion, are very similar to the Decca 30 series.
They have a number of fault patterns of their own however.

526 TV Games in Colour, Part 2 by Steve A. Money, T.Eng.(C.E.I.)
Board layout, constructional details, and setting up.

528 Thorn's New TV Chassis
What's new in the Thorn 9600, 9800 and
1690/1691 chassis, with an account of some of
the background to their development.

531 Servicing the Waltham Model W125 by Les Lawry -Johns
Now that there is hardly any UK production of
large -screen monochrome sets you will be
increasingly meeting imports such as this one.

535 Next Month in Television
536 Long -Distance Television by Roger Bunney

Reports on DX reception and conditions, news
from abroad and notes on receiver requirements for DX use.

540 Some Japanese Colour Receiver Faults by Peter Murchison
Faults encountered on a group of Japanese
models, including several which fall into the
stock category.

544 The "TV" Teletext Decoder, Part 6 by Steve A. Money, T.Eng.(C.E./.)
Board layouts and construction of the display
logic section.

548 Letters
549 Service Notebook by G. R. Wilding

Notes on faults and how to tackle them.
550 Miller's Miscellany by Chas. E. Miller

Comments on the servicing scene and some
reminiscences on vintage TV sets.

552 Your Problems Solved
554 Test Case 176

OUR NEXT ISSUE DATED SEPTEMBER WILL BE
PUBLISHED ON AUGUST 15

Held over: We regret that due to pressure on space we have had to hold over
until the next issue Part 2 of the feature on Switch -Mode Power Supplies.
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RE110,1111. at AUDIO

TECHNICAL REFERENCE BOOK
Edited byS.W.AMOS

*A comprehensive and authoritative work.

* Brings together 31 expert Contributors under a

well known and experienced editor.

*Aimed mainly at the technician who has to
operate and maintain electronic equipment, the
service man, and the amateur radio and audio
enthusiast.

*Extensive work containing:
1172 pages

94 photographs
1150 drawings

liORDER NOW from your local bookseller or from

NEWN ES -BUTTE RWORTHS
Borough Green, Sevenoaks, Kent TN15 8PH

CONTENTS
Fundamentals of Sound Transmission. Fundamentals of
Television Transmission. Passive Components. Transmission
Lines. Thermionic Valves. Electron Optics, Cathode -Ray
Tubes, Picture Tubes, Camera Tubes. Semiconductor Devices.
Basic Electronic Circuits. Modern Methods of Manufacture.
Microphones. Loudspeakers, Disc Recordings and Reproduc-
tion. Magnetic Recording and Reproduction. High -Fidelity
Amplifiers. Sound Studios and Studio Equipment. Sound
Transmitters. Television Studios and Studio Equipment.
Telecine, Video Tape and Video Disc Equipment. Television
Transmitters. Radio -Wave Propagation. Antennas. Sound
Receivers. Black -and -White Television Receivers. Colour Tele-
vision Receivers. V.H.F. and U.H.F. Land -Mobile Radiotele-
phone Communication Equipment. Batteries. Rectifying and
Converting Equipment. Transmitter Power Supplies and
Cooling. Test Equipment. Transmitter Installation and
Servicing. Sound Receiver Installation and Servicing. Tele-
vision Receiver Installation and Servicing. Tape Recorder
Installation and Servicing. Electrical Interference Suppression.
Formulae and Equations. Appendix 1: Classifications of
Emissions. Appendix 2: First Aid in Case of Electric Shock.
Index.

0 408 00259 X. 1172 pages. 222 x 141mm. £24.00

TV Crosshatch &
Pattern Generator

C1+`
oc

sie, NV
0 o 6)\

<K,`X c,,C) ORDER CODE 60-661-9
cp

Only requires connection to UHF
aerial socket and to the mains. The

generator has its own pulse generator and UHF modulator produc-
ing fully interlaced scan, 625 lines. Frequency is adjusted using
visual display on TV screen to lock line and frame sync.
Select Blank raster, dots, greyscale or crosshatch to set static and
dynamic convergence, geometry, focus, beam limiting, black level
clamp etc. etc.

Allow 28 days delivery
Overseas orders-add 15% for p & p. All items offered for sale
subject to the terms of business as set out in Doram Edition 4

catalogue. Why not send forthis FREE catalogue (enclosing 20p p & p)containing over 3000
components and 35 kits? The comprehensive Doram range offers everything for the home
constructor from simple resistors to complete L.S.I., despatched via our speedy mail
service.

Built Tested
and Guaranteed
or in D.I.Y. kit form £23.95+8% VAT

An Electrocomponents Group Company

Accredited
by CACC

Member of ABCC

TRAIN for SUCCESS
Start training today and make sure you are
qualified to take advantage of the many oppor-
tunities open to the trained person. ICS can
further your technical knowledge and provide
the specialist training so essential to success.

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

Fill in the coupon below and find out how!
There is a wide range of courses to choose

from, including:
CITY & GUILDS CERTIFICATES
Telecommunications Technicians'
Radio TV Electronics Technicians'
Electrical Installations Technicians'
Electrical Installation Work
Radio Amateurs'

MPT Radio Communications Cert.

EXAMINATION STUDENTS-
GUARANTEED COACHING
UNTIL SUCCESSFUL

TECHNICAL TRAINING
ICS offer a wide choice of non -exam
courses designed to equip you for a better
job in your particular branch of
electronics, including:
Electronic Engineering & Maintenance
Computer Engineering/Programming
Radio, TV & Audio Engineering &

Servicing
Electrical Engineering, Installations &

Contracting

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 course approved by leading manufacturer.

POST THIS COUPON OR TELEPHONE FOR FREE PROSPECTUS

I am interested in ll
I Name Age I
I Address I
I Occupation II
I
I
IMIIIIIIMMIIMIIIIIIMMIIMIIIIIMIMMMMMMINIIIIIIII

To:
International Correspondence Schools, I
Dept 801J lntertext House, LONDON
SW8 4UJ or phone 01-622 9911 (all hours),
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EX -EQUIPMENT SPARES
MONO TUBES

(tested)
19" Rimguard £4050
23" Rimguard £6.00
20" Rimguard £6.00
24" Rimguard £7.50

+ £2.50 p.p.

MONO TUNERS
6 -button integrated aly
at C650
+ £1 p.p.
U.H.F. P/Button £4.
+ £1 p.p.
Rotarye3.00
+ £1.00 p.p.

MONO LOPTS
All D/Standard Lopts
at UM) + £1 p.
All S/Standard
£4.00+ £1 p

MONO PANE/LS
i.e. Philips, Bush tc
£3.50 + £1 p.p.
Please quote for \

complete new or
S/hand chassis if
required. 11

(different prices)

MISC. S/Output Trans.
£1 + VAT + £1 P&P

F/Output Trans.
£1.25 + VAT + £1. P&P
Scancoils £1.50 + VAT
+ £1. P&P. Other spares
available. please write
or phone for details.

0,10
PCL83 0.10

0.10

PCF801 0.10
30C1 a la
30C1700.104.
PL83 0.10

PCF802 0.10
PCF 10

PCF 806 0.10
PCF808 -0.25
PCF80 0.10
PCC189 0.10
PCC86 0.10

VALVES (MONO & COLOUR)

PCC86
PC97
PC900
EF80

0.10 E Y 86/7'0'01 0
0.10 ).-E-Y-Ett7-------, 0.10
0.10 4, DY802 0.1

0.10 orY1.10-
EF85 0.10 PL36 0.25 )

EF183 - 0.10 ".--2.1,504 0.25
E F 184 0.10 P L8 ----al-0

30C15,-- 0.10 6BW7 0.10 6/301_2 -0.10
30C18 -0.10 ( ECC85--)0.-1-a U26

PL84 0.10 0.1
ease note there is 25p P.P. per order

30P 0.10's

0.10
30F
ECC8 ,
ECC81- x.10
EC H81---13.10
ECL80 0.10
ECL82

PL509 0.50
PY5-00. - 0.50
P D500 s----1).50_
CYS-01 0.50
P L802 -0.50
P L508 0.50
PCH200 0.50
PCF 200 0.50
EYS1 -----..-0.15
cysi

IF LUM
Bush/Murray 6.50 6.50

G E-C/Sobe I ._10-5a, 7.50
Philips 6.50 9.50

.50 12.50 12.50

Thorn 2000 6.50 7.50 7.50
Pye 7.50 7.50 9.50
Baird 6.50 8.50 8.50

D/STANDARD COLOUR SPARE PANELS

CROMAREqCON
6.50 6.50

6.50
7.50
6.50

6.50 6.50 7.00
6.50
6.50

Postage & Packing £1.25

2.00
(19" only)

S/OUTPUT POWER L/TB F/TB
1.50 6.50

7.50
6.50

8.00 6.00

8.00 9.50 6.50
4.00
6.00

Bush 184
GEC Hybrid
Philips G6 S/S
Thorn 3000
Pye 691/693
Thorn 3500
Korting and other foreign
panel .  e on request.

O,J&UR TUBES

19 18.00
20" 20.0
22" 25.0
25" 18.00
26" 32.00.\
19" a49 - 192 £20

us P & P £3.

3/STANDARD COLOUR SPARE PANELS

IF

9.50
9.50
9.50
10.00
15.00
10.00

COLOUR TUNERS

Bush 6.50
GEC 6.50

hilipsG6S/S 6.50
horn 3000 6.501£8 new)
ye 691/697 7.50

Some new tuners in stock
can suppy on request. Many
Foreign Tuners also available
on request. Plus P & P £2.

LUM

9.50

9.00
7.50
9.00

CROMA VIDIO
20.00
15.00
15.00
18.00 1.0.00
18.00
18.00 10.00

Postage & Packing £1.25

COLOUR LOPTS

Most !opts available
from £7.00. Both
British & Foreign
makes. Please ring
or write.
P & P per )opt £2.

CON
8.00
6.00
9.00
6.00 20- .00
15.00
10.00

POWER L/TB F /TB
6.00 20.00

12- .00
10.00

20- .00 10.00
8.00 7.50

20.00 20.50 10.00

MISC.
S/Output transformer
from £1.50
F /Output from £1.25
Scancoils from £5.00
P & P £2.50
Other spares available on
request.

CABINETS

Many British & Foreign
cabinets available. Please
state.
Speakers, masks, etc.,
available on request. Please
phone or write.

T.V.'s (MONO)

Rotaries P/Button
GEC 5.00 Thorn 1400 9.00
Thorn 950 5.00 Bush 161 9.00
K.B. Trans- Baird 9.00
tuners 5.00 Philips 210 9.00
Pye 5.00 Pye 9.00
etc. etc.

P/Button
20"
Bush
GEC
Philips
Pye
etc.

S/Standard
24" 20" 24"
11.00 Biish 15.00
11.00 GEC 15.00
11.00 Philips 15.00
11.00 Pye 15.00

Thorn 15.00
etc.

REDUCTION ON QUANTITIES

COLOUR T.V 's

IS Colour
19", 25" fromI3
i.e. GEC. Bush
Philips, Baird
etc.,

S/S Colour
19", 20", 22",
24" from £50
Working from

\.£65
in des many makes
as weldas

foreign models.

WHY NOT TRY OUR EXPRESS MAIL ORDER ON ANY OF THE ITEMS LISTED.
PLEASE ADD 121/2% V.A.T. TO ALL ITEMS AND OVERSEAS AT COST. CASH WITH ALL ORDERS.

BRIARWOOD TELEVISION LTD.
legram Mills, Summerville Road,Bradford,West Yorkshire B07 INS Tel (0274) 22046.
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TV LINE OUTPUT TRANSFORMERS

ALL MAKES SUPPLIED PROMPTLY by our

RETURN OF POST MAIL ORDER SERVICE

All Mono Lopts at the one price

£6.20 TRADE
Except
BUSH MODELS TV53 to TV101.
EKCO MODELS TC208 to TV417.
FERGUSON MODELS 305 to 438, 506 to 546.
FERRANTI MODELS 1084 to 1092.

£6.75 R ETA I L (V.A.T. INCLUDED AT 12f%)
Postage and Packing 70p

HMV MODELS 1876 to 1878, 1890 to 1896, FR 20.
MURPHY MODELS V280 to V330, V420, V440, 653X to 789 OIL -FILLED.
REGENTONE MODELS 10-4 to 10-21, 1718, R2, R3, 191, 192.
RGO 519-621, 710, 711

ALL AT £2.81 + 70p P & P

All Lopts NEW and GUARANTEED for SIX MONTHS

E. J. PAPWORTH AND SON Ltd.,
80 MERTON HIGH ST., LONDON, S.W.19 01-540 3955

COLOUR

T.V. PANEL
EXCHANGE

REPAIR
SERVICE

FULL RANGE OF

THORNRBM PHILIPS
PYEINVICTA GEC

DECCA
90 DAY OLAIRAADEF ON ILL REMIRS

Alr 941 ANIAL AADWAA

We employ a large skilled Staff, who utilise some of the
most sophisticated Test equipment available. inclusive of
AUTOMATIC FAULT FINDING COMPUTORS together
with specially designed SERVICING JIGS which in short
means to you

QUALITY REPAIRS - AT LOW COST

ONE 00'
OR

SEND FOR PRICE LIST

100 OFF  NO ORDER TOO

CAW OR SMALL
SEND FOR CATALOGUE
&Oa OISCOUNTS FOR 77240E Con/TRACTS

Factory Unit E5, Halesf ield 2 3. Telford  Shropshire TF7 4QX
Telephone:Telford(0952) 584373,Ext 2. Telex 35191 Chamcon

18 watts of power at 240 v. straight to

'Wink Ili
Probably the smallest 18 watt
soldering iron to comply with
Consumer Protection Regulations
BS No. 3456 2/14.

The /S\ R has a new
method of bit -securing (pat. pending)
and a built-in suspension hook.
All parts are very easily replaced.

Insulation tested at 1500 V. ac
at maximum temperature.

BIT SIZES:
19 (1.5mm) 20 (3.0mm)
21 (4.5mm) 22 (6.Omm)
(Bit type 20 fitted as standard)

the bit

S.& R. BREWSTER I Ltd
86-88 UNION ST - PLYMOUTH Tel

vkanulaciumrs and Dfritrillutors

0752.65011
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TRANSISTORS, E TC. Type Price I£) Type Price (El Type Price (El Type Price (£) Type Price(El
Type Price lel Type Price (1) BC159. 10.14 BC301 0.35 80136 0.46 BDY20 1.07 8F259 0.61
AC107 0.48 AF149 0.45 BC160 0.78 BC303 0.60 BD137 0.48 BF115 0.30 8F262 0.84
AC117 0.38 AF178 0.76 BC161 0.80 BC307A & B BD138 0.52 8F117 0.45 BF263 0.62
AC126 0.36 AF179 0.78 BC167B 10.15 *0.17 BD139 0.55 8F120 0.55 8F270 0.47
AC127 0.40 AF180 0.75 BC16813 10.14 8C308 & A10.17 BD140 0.59 BF121 0.85 8F271 0.52
AC128 0.35 AF181 0.72 BC169C 10.15 BC309. 10.17 80144 2.24 BF123 0.58 8F273 *0.33
AC128K 0.35 AF186 0.99 BC1713. 10.15 BC317. t0.22 BD145 0.75 8F125 0.55 13F274 10.34
AC141 0.35 AF202 0.27 BC171* 10.15 BC318C 10.23 80157 0.51 BF127 0.68 BF333 0.87
AC141K 0.40 AF239 0.60 13C172° 10.14 BC319C 10.26 130160 1.65 BF137F 0.78 BF336 0.43
AC142 0.34 AF240 1.40 BC173' 10.22 BC320 10.28 80163 0.67 BF152 10.19 8F337 0.46
AC142K 0.39 AF279S 0.91 BC174A & BC322 10.24 BDI 77 0.58 BF157 0.32 ElF338 0.58
AC151 0.31 AL100 1.10 10.26 BC323 0.68 BD178 0.59 BF158 10.25 BF355 0.52
AC152 0.34 AL103 1.13 BC176 0.22 BC327 10.23 BD181 1.04 8E159 10.27 BF362 10.62
AC153 0.42 AU103 2.10 BC177° 0.20 BC328 10.23 BD182 0.90 BF160 10.22 I3F363 10.82
AC153K 0.43 AU107 1.90 8C178. 0.22 BC337 10.24 80183 1.18 BF161 0.45 BF457 0.68
AC154 0.31 AU110 1.90 BC179. 0.28 8C338 10.19 80184 1.43 BF182 10.65 BF458 0.84
AC176 0.42 AU113 2.40 BC182. 10.14 BC347A 10.17 BD187 0.61 BF163 10.65 BF459 0.91
AC178 0.42 BC107. 0.16 BC1821... 10.14 BC348A & B 80188 0.65 BF164 10.95 8F594 10.16
AC179 0.48 BC108' 0.15 BC183' 10.14 10.17 80189 0.71 BF166 0.38 BF596 10.17
AC187 0.42 BC109. 0.17 BC1831. 10.14 8C349A & B 80201 1.15 BF167 0.52 BF597 10.17
AC187K 0.45 BC113 10.16 13C184. 10.14 10.17 BD202 1.50 BF173 0.30 BFR39 0.33
AC188 0.42 BC114 10.20 BC1841. 10.14 BC350A 10.20 BD222 0.78 BF177 0.36 BFR40 0.29
AC188K 0.42 BC115 10.21 BC186 0.25 BC351A 10.18 5D225 0.91 BF178 0.38 BFR41 0.26
AC193K 0.48 EIC116. 10.21 BC187 0.27 8C352A 10.18 80232 2.20 BF179 0.42 BFR60 0.35
AC194K 0.52 8C117 10.20 BC192 0.56 BC360 0.24 BD233 0.52 BF180 0.36 BFR61 0.29
ACY17 0.50 BC118 10.17 BC207. 10.14 8C377 0.22 8D234 0.75 BF181 0.35 8FR62 0.28
ACY19 0.40 BC119 0.32 BC208 10.12 BC441 0.59 8E1235 0.69 8F182 0.44 BFR79 0.36
ACY28 0.35 BC125' 10.22 BC212* 10.17 BC461 0.78 80236 0.62 8F183 0.52 BFR80 0.32
ACY39 0.78 BC126 10.24 BC2121_ 10.17 BC477 0.20 80237 0.69 BF184 0.31 BFR81 0.28
AD140 0.68 BC132 10.17 8C213. 10.16 BC478 0.19 80238 0.70 BF185 0.28 BFT41 0.48
AD142 0.69 BC134 10.20 8C213L. 10.16 BC479 0.19 130253 2.58 BF194. 10.12 BFT43 0.55
AD143 0.71 8C135 10.19 BC214' 10.17 13C547. 10.13 BD410 1.65 BF195° 10.11 BFW11 0.66
AD149 0.86 BC136 10.20 BC2141." 10.17 BC5413. 10.12 8D437 0.98 BF196 10.14 BFW30 2.17
AD161 0.65 BC137 10.20 BC237* 10.16 BC549° 10.15 BD438 1.17 8F197 10.15 BFW59 10.19
AD162 0.70 BC138 10.30 BC238. 10.15 BC550 10.15 80517 0.41 BF198 10.29 BFW60 10.20
AF114 0.35 BC140 0.90 BC239C 10.23 BC556 10.18 80518 0.43 8F199 10.29 BFW90 0.28
AF115 0.35 BC141 0.95 8C251A & B BC557. 10.14 BD519 0.88 BF200 0.85 BFX29 0.33
AF116 0.41 BC142 0.29 10.27 13C558' 10.13 BD520 0.88 8F218 0.42 BFX84 0.30
AF117 0.32 BC143 0.33 BC252A 10.25 13C559. 10.15 60599 0.87 BF224J 10.20 BFY18 0.53
AF118 0.98 BC147. 10.12 BC2538 10.38 80115 0.93 BD600 0.92 BF240 10.32 BFY50 0.33
AF121 0.50 EIC148* 10.11 BC261A 0.28 BD123 0.98 BDX14 1.02 8F241 10.31 BFY51 0.31
AF124 0.38 BC149. 10.13 BC262.4. 0.26 8D124 0.88 BDX18 1.55 BF244 10.37 8F752 0.30
AF125 0.38 BC152 10.25 BC2636 0.27 B01301 1.56 8E9132 2.75 8F2458 10.68 BFY90 1.37
AF126 0.36 BC153 10.20 BC267 0.16 BD131 0.49 8DX64A 1.89 B F255 10.58 BLY15A 1.09
AF127 0.45 BC154 10.20 BC268C 0.14 80132 0.54 8DX65A 1.69 BF2561. 10.49 135101 0.47
AF139 0.48 BC157' 10.13 BC294 10.37 BD133 0.5 BDY16A 0.43 BF257 0.49 BRC4443 0.76
AF147 0.52 BC158' 10.12 BC300 0.60 BD135 0.42 BDY18 1.55 8F258 0.53 8RY39 0.48

LINEAR IC's
Type Price (CI
BRC1330 10.93
CA3005 1.80
CA3012 1.32
CA3014 1.80
CA3018 1.06

Type Price If)
SC9503 P 0.95
SC9504 P 0.97
SL414A 1.91
SL432A 2.52
SL450 6.10
SL90113 14.10

Type Price (E)

TAA860 11.35
T40100 12.66
TBA120A 10.90
TBA120S 10.99
TBA240A 13.98
TBA281 12.07

DIODES
Type Price (
AA113 0.17
AA119 0.13
A4.213 0.30
AY102 1.85
BA100 0.24

Type Price

BY206 0.31
BY238 0.25
BYX10 0.31
FSY11A 0.58
FSY41A 0.51
1144 0 08

ZENER DIODES
400mW plastic 3.0-33V 12p each
1/1.3W plastic 3.3-180V 20p each
1.5W flange 4.7-75V 85p each

2.5W plastic 7.5-75V 48p each
20W stud 7.5-75V 74p each
75W stud 7.5-75V E5.60 each

CA3020 1.86 SL9176 15.50 TBA395 12.58 8A102 0.25 17210 0.63 VOWS ETC. VALVES
CA3028A 1.06
CA302813 1.26

SN72440N 10.96
SN76001N 11.45

TBA396 12.40
TBA48013 11.84

84104 0.19,
BA110 0.80

11827 0.80
TT921 0.12

Type Price ID
E295ZZ

Type Price (CI
DY86/87 10.54

CA3045 1.35
CA3046 1.02

SN76003N 2.24
SN76013N 1.50

TBA500 11.99
12.00

BA111 0.70
BA112 0.85

TT922 0.12
11923 0.18

/01 10.21
/02 10.21

DY802 10.54

LM309K 1.98 SN76013ND1.25
7945000
TBA510 11.99 BA115 0.15 771075 0.15 E298CD

ECC82 *0.54
EF80 10.54

MC1307P 11.32 SN76023N 1.50 18A5200 12.98 BA121 0.85 712001 0.12 /A258 10.20 EF183 10.70
MC1310P 12.94 SN76023ND1.25 18A530 11.98 84129 0.39 172002 0.13 E298ED EF184 10.70
MC1312P 2.20 TBA53013 12.50 BA145 0.19 172003 0.25 /A258 10.18 EH90 10.94
MC1314P 3.85 SN76033N 2.24 TBA540 13.21 84148 0.19 0410 0.37 /4260 10.18 EL34 11.08MC1315P 4.15 SN76110N 12.30 TBA540Q 13.20 BA154 0.19 0447 0.15 /A262 10.18 PCC84 10.65
MC1327P 11.86 SN76226N 13.15 TBA5500 14.10 54155 0.19 0481 0.17 /A265 10.18 PCC85 10.79
MC1327P0 SN76227N 11.85 TBA560C t3.13 54156 0.15 0A90 0.10 /P268 10.18 PCC89 10.74

11.86 SN76502N 10.92 T545600:113.22 BA157 0.25 0A91 0.12 E298ZZ PCC189 10.94
MC1330P 10.93 SN76530P 11.85 TBA570 11.29 BA158 0.28 04200 0.10 /05 10.20 PCF80 10.65
MC1350P 10.85 SN76533N *1.20 TBA641AX12 134201 0.13 04202 0.13 /06 10.18 PCF86 10.74
MC1351P 10.90 SN76544N 11.85 2.55 BAX13 0.08 S2M1 0.38 E299DD/P116 - PCF200 11.16
MC1352P 10.90 SN76660N 10.60 TBA673 12.19 BAX16 0.10 S6M1 0.49 P354 ell 10.17 PCF801 10.74
MC1353P 0.92 SN76666N 10.90 TBA700 12.50 BAY72 0.18 TV20 2.25 E299DH PCF802 10.79
MC1355P 1.15 TA7073P 13.51 TBA720A012.38 B5104E1 0.52 N914 0.07 /P230 10.72 PCL82 10.65
MC1357P 1.42 TAA300 13.85 TBA7200 12.39 BB105B 0.52 N916 0.09 2322 554 PCL83 10.74
MC1358P 11.80 744320 0.94 TBA750A 12.07 BB105G 0.46 N1184 1.10 02221 10.59 PCL84 10.65
MC1358P0 TAA350A '1.96 TBA750Q 12.07 81311013 0.45 N1185 1.30 VA1015 10.78 PCL86 10.74

11.85 TAA435 1.70 TBA800 2.40 85100 0.40 N4001 0.05 VA1026 10.64 PCL805/8510.74
MC1458G 0.98 TAA450 13.39 TBA810AS 1.95 87100 0.35 N4002 0.06 VA1033/34/38/ PD500 12.16
MC1496L 0.88
MC3051P 0.58
MFC40008 0.85
MFC4060A 0.98
MFC6040 1.11
MIC1P /2.58
ML231 /4.80
ML232 14.60
NE555 0.72

744550 10.80
TAA570 12.30
TAA611A 1.70
TAA611B 1.85
TAA621AX I 2.43
TAA63013 3.91
TAA630S 4.18
TAA66113 1.75
TAA700 13.90

TBA9200 13.68
TBA940 11.95
TBA950 13.88
TBA990 12.90
TBA99013 13.35
TCA270A 13.55
TCA270CW3.55
TCA2700 13.55
TCA800 5.55

BY103 0.35
BY118 1.10
BY126 0.16
BY127 0.18
BY133 0.35
BY140 1.40
BY164 0.55
BY176 1.68
BY179 0.80

N4003 0.07
N4004 0.08
N4005 0.09
N4007 0.14
N4148 0.06
N4448 0.10
N5400 0.15
N5401 0.17
S44 0.07

39/40/53
all 10.17

VA1055s/568/
66s/67s/

81110.21
VA1074 10.17
VA1077 10.27
VA1086 10.17
VA1096/97198

all 10.19

PFL200 10.94
PL36 11.08
PL81 10.94
PL84 10.79
PL504 t1.05
PL508 11.33
PL509 11.80
PL802 13.25
PY81/800

SAS560A 12.01 744840 13.38 TDA440 13.70 BY182 1.14 S920 0.09 VA1104 10.44 10.58
SAS570 12.01 TAA861.4 0.95 ZN414 11.45 BY199 0.29 S921 0.12 VA8650 11.20 PY500A 11.16

Type Price lel
8RY55 10.48
BRY56 10.44
BT106 1.50
BT109 1.99
BT116 1.45
BT119 5.18
50102 2.85
BU105 1.95
BU105/02 1.es
50108 3.15
8U126 2.15
8U133 1.77
BU204 2.02
80205 2.24
BU206 2.97
BU208 3.15
BUY77 2.50
BUY78 2.55
BUY79 2.85
D4ON1 0.64
E1222 0.47
65024 10.19
GET872 0.48
MC140 10.36
MJE340 0.68
MJE341 0.72
MJE370 0.74
MJE371 0.79
MJE520 0.85
MJE521 0.96
MJE2955 1.20
MJE3000 1.95
MJE3055 0.78
MPF102 10.40
MPS6566 10.31
MPSAO5 10.47
MPSA06 10.48
MPSA55 10.50
MPSA56 10.53
MPSUO5 0.68
MPSUO6 0.76
MPSU55 1.26
MPSU56 1.32
0C26 0.90
0C28 1.19
0C35 0.93
0C36 0.88

Type Price 1£1
0C42 0.55
0C44 0.34
0C45 0.32
0071 0.73
0072 0.73
0081
00810
0C139
0C140
0C170
0C171
0N236A
R20088
R2010B
TIC44
TIC46
TIP29A
TIP30A
TI P3 IA
TIP32A
TIP33A
TIP34A
TI P4 IA
TIP42A
TIP2955
TIP3055
TIS43
TIS73
TIS90
TIS91
ZTX108
ZTX109
ZTX213
ZTX300
ZTX304
111000
ZTX502
ZTX504
2N696
2N697
2N706
2N708
2N914
2N916
2N1164
2N1304
2N1711

RESISTORS
Carbon Film 15%It ea
4W 5.6 0-330K 0(E121 3p
1W 10 0-10M Q1E241 3p
1W 10 0-10M 01E12) 5p
2W 10 0-10M Q1E61 9p
Wirewound1510
24IN 0.22 0-270 0 18p
4W 1.0 0-10k CI 22p
7W 1.0 0-225 0 24p

11W 1.0 0.22k 0 28p
17W 1.0 0-22k 0 33p
SPECIAL OFFERS

ended) ONLY 56p each.
Rotary mains switch DPST 4A
silver contacts JUST 18p
each.
"FM" tuning meter, 100/JA
movement, centre "null" -
standard size.
A REAL BARGAIN AT 1E2.00.

Type Price
2N1893 0.40
2N2102 0.51
2N2221A 0.50
2N2222A 0.52
2N2369A 0.44
252484 0.55
252646 0.75
252696 1.30
2N2904. 0.42
2N2905. 0.33
2N2926G 10.15
2N29260 10.14
2N2926Y 10.14
252955 1.12
2N3053 0.25
2N3054 0.62
253055 0.70
2N3702 10.19
253703 10.18
2N3704 10.18
2N3771 1.85
2N3772 1.92
2N3773 2.90
2N3819 10.35
2N3866 1.72
2N3904 10.24
2N3905 10.26
2N4032 0.57
2N4036 0.60
2N4058 10.18
2N4291 10.27
2N4392 2.84
2N4902 2.40
2N4921 0.61
2N5060 10.32
2N5294 0.46
2N5296 0.62
255496 1.05
2N6178 0.71
256180 0.92
2SC643A 1.36
2SC1172Y 2.80
2SD234 0.89
40361 0.48
40362 0.50
40595 0.89

0.63
0.67
0.76
0.80
0.34
0.34
0.72
2.25
2.85

10.29
10.44
0.49
0.58
0.62
0.67
0.99
1.73
0.80
0.91
1.78
0.67

10.38
11.38
10.23
10.25
10.13
10.14
10.21
10.16
10.24
¶0.17
¶0.19
/0.30
0.30
0.36
0.16
0.35
0.21
0.24
3.60
0.55
0.45
Alternative Rein versions

available on items marked 

COLOUR BAR
GENERATORS
Labgear 0416052/CB: VHF/
UHF gives standard 8 band
colour bars + variable
tuning + front panel on/off
switch + sync trigger
output + blank raster red
raster + crosshatch gray
scale step wedge + colour
bar centre cross dot
pattern centre dot.

6148.06
VHF TO UHF
CONVERTERSt
Labgear "Televena" for
DX-ing, or uhf receiver
use on relay systems.
Eire, etc. Type CM6022/RA

E21.62e

P. & P.: UK: 60.12 per order. Overseas: At cost.
Please add VAT at 8%, and 124% on items marked I.
This advertisement shows only part of our range. Our
lists show 7400 series, op. amps.. sees etc., hardware,
capacitors, special t.v. items and many more tran-
sistors. diodes. ic's & valves.

Giro A/C 23 532 4000 A/C facilities available.

EAST CORNWALL
COMPONENTS

CALLINGTON - CORNWALL
PL17 8PZ

TEL: STOKE CLIMSLAND 1057971439
(OFFICE OPEN 9.30-5.00 Mon -Fri)

2

COLOUR T.V. SPARES - FAST SERVICE
DECCA BRADFORD 10, 30 and 80 series. All parts supplied. LOPT
£9.50. 17/1830 dropper 96p. 4 butt cont unit £6. 6 butt £8. 3R9 15W REBUILT COLOUR TUBES
45p. Cut-out £1.38. Focus £3.10. Fusibles 58p: VoVsw £1.20. width,
hgt 50p ea. 400/400 can £4.75. Tripler £8.90..22 boost 46p. IC1 £2.

ALL SIZES AVAILABLE
IC2 £2.20. Convg pots 40p. Line osc coil 90p. mains trans £6. 2020
LOPT £6.90. Mono dropper £1.95.
THORN 3000. Tripler £9.90. PSU dropper £1.25. 1000 mfd £1.15.

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

200 mfd 68p. 175/100/100 £3.40. Focus £3.50. Cut-out £1.38. Video
TF pk £2.15. R2010 £2.70. E1222 90p. IRS 7w 28p. 8500 tripler * Complete new gun fitted to every tube.
£8.50. 1500 dropper £1.25. EHT tray £3.95. BAIRD 700/710 some
ex -equip parts.

* 12 months' guarantee.
* 18 years' experience in tube rebuilding.

These are just a few examples.
Send 13p stamps for catalogue and price list (free with an order) * Trade enquiries welcomed.

Prices include VAT (121%) & delivery.
Orders under £2, add 25p for P&P. ----i N.G.T. ELECTRONICS LTD.

BOTTOMLEY'S Television. 20, Southbridge Road, Croydon, Surrey
11 Leeds Road, Hipperholme, HALIFAX Telephone: 01-681 7848/9

Phone HxI0422) 202979.
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COLOUR, UHF & TELEVISION SPARES

TELETEXT 77, MANOR SUPPLIES NEW "EASY TO ASSEMBLE"
KIT, INCL. TEXAS DECODER. AERIAL INPUT, COLOUR, MIXED
T.V. PROGRAMME & TELETEXT, NEWSFLASH, UPDATE, AND
MANY SPECIAL FEATURES NOT FOUND IN OTHER UNITS.
DEMONSTRATION MODEL IN OPERATION AT 172 WEST END
LANE, N.W.6. CALL OR WRITE FOR FURTHER INFORMATION.
CROSS HATCH UNIT KIT, AERIAL INPUT TYPE, INCL. T.V. SYNC
AND UHF MODULATOR. BATTERY OPERATED. ALSO GIVES
PEAK WHITE & BLACK LEVELS. CAN BE USED FOR ANY SET
£11.00 + 45p. pp.' COMPLETE TESTED UNITS, READY FOR USE
(DE -LUXE CASE) £18.00 p.p. 90p.* ADDITIONAL GREY SCALE KIT
£2.90 p.p. 30p.'
"NEW TYPE" SIGNAL STRENGTH METER, ONE CONTROL,
P.C. BOARD FULL KIT £18.00 p.p. 90p.*
CRT TESTER & REACTIVATOR PROJECT FULL KIT £18.00 p.p.
£1.30
"TELEVISION" COLOUR SET PROJECT. MARK II DEMONSTRA-
TION MODEL WITH LATEST IMPROVEMENTS. WORKING AND
ON VIEW, LISTS 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 I.F. Panel, leading British maker, similar design to
"Television" panel. Now in use as alternative inc. circuit and connection
data, checked and tested on colour £12.80 p.p. 95p. Also DECODER
panel checked and tested on colour, full details, £16.80 p.p. 95p.
"FIVE in ONE" PANEL replaces Tuner IF, Decoder, RGB, and sound
boards of original project. Tested on colour, with all data. £30.00 p.p.
£1.20.
MAINS TRANSFORMER 280W for "T.V." Colour Set £11.50 p.p. £1.50.
TRIPLER £6.00 p.p. 75p, ERIE FOCUS £2.20 p.p. 30p, NEW AUDIO
UNIT £2.60 p.p. 30p. Onginal packs still available. List on Request.
STABILISER UNITS, "add on" kit for either 40V or 20V, £2.80 p.p. 35p.
GEC 2040 Surplus Panels, ex -rental, Decoder £5.00. Time base £5.00
1111 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.
PYE 697 Line T.B. P.C.B. for spares, £1.50 p.p. £1.00.
MULLARD AT 1023/5 convergence yoke. New £2.50 p.p. 75p.
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, switches
etc., and circuits £3.75 p.p. 85p, or incl. yoke, £5.00. PHILIPS G8 panels
for spares, decoder £2.50 p.p. 85p.
VARICAP, Mullard ELC1043 UHF tuner £4.50, ELC1043/05 £5.50,
G.I. type (equiv. 1043/05) £3.50 p.p. 30p. UHF & VHF salvaged varicap
tuners £1.50. Control units, 3PSN £1.25, 4PSN £1.80, 5PSN £2.30. Special
offer 6PSN £1.00, 7PSN £1.80 p.p. 25p. TAA 550 50p p.p. 15p.
VARICAP VHF PHILIPS £3.80, ELC 1042 £4.80, p.p. 30p, ELC1042 on
PYE P.C.B. £5.40, Plug in 6 posn. control unit £2.50 p.p. 65p.
VARICAP UHF/VHF ELC 2000S £12.50 p.p. 65p.
UHF/625 Tuners, many different types in stock. Lists available. UHF
tuners transistd. incl. s/m drive, indicator £3.85; 6 posn. or 4 posn. push-
button £4.20 p.p. 85p. Integrated tuners BUSH, DECCA, PYE 40 6 posn.
£4.50 p.p. £1.20. AE ISOL 30p p.p. 20p.
TRANSISTORISED 625 IF for T.V., sound tested (as featured in
Practical Wireless, Nov. '75). £6.80 p.p. 65p.
PHILIPS 625 I.F. Panel incl. cct 50p p.p. 50p.
TURRET TUNERS, KB "Featherlight" VC 11, Philips 170 series, GEC
2010 £2.50. GEC 2018, 2019, 2038, 2039 5 position f4.20 p.p. 85p.
TBA "Q" I.C.s. 480, 530, 540, £2.20, 550, 560C, 920 £3.20 p.p. 15p.
HELICAL POTS, 100K. 4 for £1.20 p.p. 20p.
BRC 1500 Mains Droppers, two for 90p p.p. 50p.
LINE OUTPUT TRANSFORMERS. New guar. p.p. 85p.
BUSH 105 to 186SS etc £6.40 SPECIAL OFFERS

BUSH TV53/86 £1.00
EKCO 380 to 390 £1.00
EKCO 407/417 £1.00
FERR. 1084/1092 f1.00
FERG. 506 to 546 £1.00
GEC 448/452 £2.50
KB VCI, VCII (003) £2.80
P/SCOTT 733 to 738 £1.00
REG 10-6, 10-17 etc. £1.00
SOBELL 195/282/8 £2.50

DECCA DRI, 2, 3, 121/123,
20/24, etc

DECCA MS2000, 2400
FERG., HMV, MARCONI,
ULTRA 850, 900, 950 Mk. 1

95011, 1400, 1500, 1590
GEC 2000, 2047 series, etc

£6.40
£5.80

£7.30
£5.90
£6.20

ITT/KB VC2 to 53, 100, 200, 300 £6.20
MURPHY 849 to 2417, etc. £6.40
PHILIPS 19TGI21 to 19TG156 £4.80 MANY OTHERS STILL AVAILABLE

PHILIPS 19TG170, 210, 300 £6.20 COLOUR LOPTS p.p. £1.00.

PYE 11U, 368, 169, 769 series £6.20 BUSH 182 to 1122 etc £7.60

PYE 40, 67 series (36 to 55) £3.80
MURPHY Equivalents.... £7.60

PAM, INVICTA, EKCO, (state Model No. etc)... £7.80
FERRANTI equivalents as above. GEC 2028, 2040 £9.20
SOBELL 1000 series £6.20 PYE 691, 693, 697 £15.80
STELLA 1043/2149 £6.20 THORN 8500 £8.80
THORN 850 Time Base Panel, Dual Standard 50p p.p. 80p.
MULLARD Scan Coils Type AT1030 for all standard mono 110° models,
Philips, Stella, Pye, Ekco, Ferranti, Invicta £2.00 p.p. 85p.
PHILIPS G8 Tripler (1174) £6.00 p.p. 75p. Others available.
6.3V CRT Boost Transformers £2.90 p.p. 75p., Auto type £1.80 p.p. 45p.

CALLERS WELCOME AT SHOP PREMISES

THOUSANDS OF ADDITIONAL ITEMS AVAILABLE NOT NORMALLY ADVERTISED

MANOR SUPPLIES
172 WEST END LANE, LONDON, N.W.6.
(Near W. Hampstead tube stir 28, 59 159 Bus Routes) 01-794 8751

Mail Order: 84 GOLDERS MANOR DRIVE, LONDON N.W.11.

PLEASE ADD 12+% VAT TO PRICES (EXCEPT  8%)

MANOR SUPPLIES
COLOUR BAR GENERATOR

plus CROSS HATCH KIT (Mk. 4)

THE MN H 44 S ;EPP E,65

MK 4.

CASE

* 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 £1.80, DE -LUXE £4.80, BATT.
HOLDERS '78p + 8% VAT.

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

* Output at UHF, applied to receiver aerial socket.
* All MK4 colour functions added to cross hatch,

grey scale, peak white & black levels of original
units.

* Push button controls, small, compact, battery
operated.

PRICE OF MK3 COLOUR BAR KIT £25.00 + 8%
VAT + £1.00 P/Packing.
CASE EXTRA £1.40, BATT. HOLDERS 78p + 8% VAT

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

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

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

N.W.6.
** Every kit fully guaranteed.

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
+ 50p P/Packing.
ALTERNATIVE VHF MODULATOR (CHI to 4) FOR OVERSEAS.
INFORMATION ON VIDEO TAKE -OFF FOR C.C.T.V.
APPLICATION.

CALLERS WELCOME AT SHOP PREMISES.

MANOR SUPPLIES
172 WEST END LANE, LONDON, N.W.6.
(Near W. Hampstead Tube Station (Bakerloo Line).

Tel: 01-794 8751.
Mail Order: -

64, GOLDERS MANOR DRIVE, London, N.W.11.
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7_ EMINIE

RELIABILITY REVOLUTION

For many years now the Japanese have been the world's largest manufacturers of TV
sets. The UK however was the first country to establish a TV industry. At present, the
talk wherever one goes in the UK TV set industry is of "chasing the Japs", which means
catching up with the standards of reliability for which Japanese sets have become
renowned. It might seem odd that having started off first we have any catching up to do,
but then that has often been the way with UK industry.

The reasons for the Japanese successes are not hard to find. Their industry has always
been export orientated. It has had to be, since Japan has few natural resources of its own.
When TV services were started in Japan after the war the same standards as used in the
USA were adopted. Thus the USA became an obvious market for Japan's TV exports.
Their success has been remarkable: at present, almost 80% of colour sets sold in the USA
are imported from Japan. And considering that in addition Sony, Hitachi and Matsushita
all have plants within the US the overwhelming dominance of the US market by the
Japanese TV industry becomes very clear.

But you can't succeed in this sort of thing unless you have a reliable product. And that
means sets that can be taken out of their cartons and be sure to work properly first time
and without any need for adjustments. In the Japanese case the sets must be able to do
this after travelling maybe half way round the world. If you can achieve that, it's not
surprising that the sets will go on working satisfactorily with a very low service call rate
throughout their normal working life.

The UK's setmaking industry has never been export orientated. For years it existed
reasonably comfortably all by itself, in a sense fenced off from the rest of the world by its
unique 405 -line system. That's not to say that UK TV setmakers had an entirely easy
time. Consumer durables have been the favourite target for chancellors of the day during
the successive stop/go cycles that have been inflicted upon the economy. It's difficult to
embark on a long-term investment programme when the chancellor may squeeze the
market hard within six months. There is no doubt that lack of long-term investment has
been one of the reasons for the comparative lack of reliability of UK sets.

The daddy of all "goes" was of course the 1973/4 boom. UK setmakers - and
component suppliers - simply couldn't produce enough to meet the demand the boom
unleashed. It was a question - admitted within the industry - of maximum output as first
priority. But all this happened while the rapid changeover to 625 lines and PAL colour
was taking place. And that made the UK market wide open to overseas setmakers. In
particular large quantities of Japanese sets started to come in, and dealers found that all
you had to do was unpack them, switch on and you had another satisfied customer.

It was clearly essential for the UK's setmaking industry to do something substantial,
and fast, if it was to survive. And this is where the chasing and catching up comes in.
Despite the economic constraints of the last couple of years, the industry has been
investing substantially. The results are now coming through in the new generation of
colour TV sets with their PIL or 20AX tubes.

These new products are impressive, and it seems to us that the catching up has pretty
well been completed. Only time will tell whether long-term reliability has been achieved,
but it seems very much like it from some of the work we have seen. During a recent visit
to Thorn's Enfield plant for example we were shown environmental testing of sets which
were being cycled between extremes of heat and cold at high humidity. Some of the sets
had been operating under these conditions for a year or more. Thorough investigations
have been made of each breakdown. If sets can keep going under these conditions they
should be reliable indeed. The important point however is what this sort of thing teaches
about component failure and the behaviour of a TV set's mechanics. Once these lessons
have been converted into careful component specification and mechanical design you are
half way to what's required - the out of the carton, switch on and up comes the picture
degree of product reliability. The other half of the story is component testing before use,
reliable assembly techniques and thorough soak testing. All these were apparent during
our visit to Enfield.

From this and other evidence, it does seem that the industry has made very rapid
engineering progress during the last couple of years. It's a heartening thing to be able to
say.
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Trade Shows
The annual trade shows have been and gone and we can
now see the lines along which the setmakers' programmes
are developing. All UK setmakers now have a colour
chassis built around an in -line gun, self -converging tube, but
for some time ahead production of existing chassis with
90°, delta -gun tubes is to continue. Some major new chassis
were on show, the Philips G II for example which is clearly
destined to form the basis of the Philips range of models for
some years ahead. Articles on this and the new Thorn
chassis appear elsewhere in this issue. Thorn were showing
various models fitted with their new chassis - the Ferguson
3736, 3737 and 3743 with the 9600 chassis, the 3745 and
3749 with the 9800 chassis, and the 3840, 3845, 3847 and
3848 mains/battery portables in the 1690/1691 series. We
were surprised to find that Rank have announced a new
range of Bush receivers using the Mullard/Philips 20AX
tube. Until now Rank have relied on Toshiba's RIS in -line
gun tube. Another surprise in the Bush range was a 12in.
mains/battery portable made in the UK, the "Bush Ranger
2". GEC have also adopted the 20AX tube, but for the time
being it will be used in the sets at the luxury end of their
range of models - the C2218H and C2628H 22 and 26in.
models respectively.

Most UK colour setmakers now have chassis fitted with
the 20AX tube, the exceptions being Thorn and
Rediffusion/Doric who have adopted the RCA PIL tube.
Rediffusion's Mk. III chassis has a number of interesting
technical features, including the use of a thyristor line
timebase. ITT is the odd man out in using both the 20AX
and the PIL tube. Another feature which all setmakers have
now introduced on some of their models is remote control.
There is in fact a bewildering variety of remote control
systems of varying degrees of complexity. It seems that
options such as remote control and automatic tuning are
considered essential for export chassis, while both retailers
and renters in the home market are increasingly demanding
such features, the view being that you can persuade people
to change sets only if you can offer them something extra.
A large number of mains/battery monochrome portables
were being shown by various importers.

The problem of fault diagnosis in sets with switch -mode
power supplies which can be tripped in the event of a fault is
clearly receiving setmakers' attention. Thorn have
introduced a couple of convenient sockets to allow key
voltages to be monitored easily in their new 9600 chassis.
ITT have gone a stage further in the latest versions of their
CVC20 and C VC30 chassis. These incorporate six built-in

l.e.d.s which give the service engineer an instant indication
of what is happening in the set.

An absent brand name this year was Marconiphone.
This was one of the oldest brand names in the industry,
dating back to the 1920s, and has in recent years been used
by Thorn for models distributed via wholesalers. Ultra now
becomes the Thorn wholesale brand.

All -Digital TV Studio: IBA's World First
The IBA has recently been demonstrating to other
European broadcasting authorities the major component
parts of an all -digital television studio of the future. It's the
first time that it has been shown to be practical for all major
studio vision operations apart from picture origination to be
carried out with the vision signal in digital form - including
digital vision coding and decoding, vision mixing and
switching, videotape recording and the generation of a
colour -bar test signal.

The main problem of an all -digital TV studio is recording
digital signals on tape without requiring an extremely high-
speed tape transport system. Further development work is
required to produce a full -width digital vision recorder
suitable for operational use - the machine at the
demonstration produced faultless colour pictures of half
width.

Further work demonstrated included an experimental 34
Mbit/s system which for the first time makes possible good
quality signals when coding the composite PAL signal. The
IBA's digital development programme is aimed at achieving
an international standard for digital television. The basic
concept of an all -digital TV studio centre was first described
by John L. E. Baldwin of the IBA at the 1972 London
International Broadcasting Convention. He then outlined
how a digital vision recorder might be realised, despite the
apparently insurmountable problem of the enormously high
bit rate.

Video Developments
There have been rapid developments in the videocassette
recorder field - primarily in the USA, where various
Japanese firms have been trying to get their systems
established as the accepted standard. Sony achieved
considerable success with their Betamax system, but it
seems that this has now been superseded. The prime aim of
recent developments has been to increase playing time, for
two reasons. First, to reduce the cost to the consumer - at
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£20 for a one -hour cassette video recording is not exactly a
cheap hobby. Secondly, because a two-hour cassette
enables feature films to be recorded without a break. There
are legal aspects to this latter point, but this is a grey area
that seems likely to remain so. Sony's Betamax Mk. II
system gives two hours from the same cassette - by
considerably reducing the tape speed. This means that track
width has to be decreased proportionately, making head
design and the avoidance of interference between tracks
that much more difficult. The latter problem can be
overcome by using slanted heads, so that signals on
adjacent tracks are in antiphase and thus cancel. This seems
to be the technique generally adopted. Sony's main
contender at present is JVC, whose VHS (video home
system) has been adopted by such giants as RCA and
Matsushita. A two-hour VHS system has been introduced,
and a four-hour version is understood to have gone into
production. The latter is thought to use field skipping in
addition to slanted heads to increase the signal storage
density on the tape - by recording only alternate fields and
repeating each recorded field twice on playback. This
reduces the vertical definition but nevertheless gives
acceptable results - old hands will recall that Sony used it
on their original reel-to-reel helical -scan system. So far none
of the Japanese manufacturers has got around to producing
a PAL version of their VCRs.

In Europe, a two-hour VCR, the N1700 "VCR Long
Play", has been announced by Philips and is expected to be
introduced in the UK this autumn. This is a slanted head
machine with a tape speed of 6.5cm/sec (the tape speed of
the current N1502 is 14cm/sec). The heads are produced by
a special laser beam technique. An incidental advantage of
a lower tape speed of course is that head wear is decreased
and head life is thus considerably longer. The price of the
N1700 is expected to be only about £50 more than the
N1502. It doesn't seem that Philips will be able to make
their one- and two-hour machines compatible. There is
some confusion at present over Sony's intentions in this
respect.

On the disc side, the first public demonstration of the
Philips/MCA optical (laser) videodisc system in the UK is
to be made at the Video Disc '77 conference in London.
This is to be held on November 8/9th at the British
Academy of Film and Television Arts' Princess Anne
Theatre, Piccadilly. Previously, the system has only been
seen, on a restricted basis, in Japan, the USA and in Europe
in Berlin and at Cannes. A detailed description of the basic
operation of this system was given in our June 1975 issue.

The Staticon Camera Tube
For a long time the Plumbicon has been the standard tube
for studio colour cameras. As is well known, this is a
development of the vidicon principle, but using a lead -oxide
target. A growing challenge to the Plumbicon is being made
by the Staticon tube, which was originally developed by
Hitachi in conjunction with the Japanese broadcasting
authority NHK. The Staticon has a selenium -arsenic -

tellurium target. RCA, who are marketing the Staticon in
the USA and plan to manufacture it, claim that it has longer
target life without performance change with time, and
higher resolution.

Tube Reflections
It seems that many sets are troubled by reflections due to
the presen :e of the Teletext lines above the top of the
screen. The effect is clearly described in a recent service

bulletin from ITT and we cannot do better than quote: "The
presence of Teletext information sometimes gives rise to
bright areas on the upper half of the screen, varying in
intensity as the information changes, the effect being notice-
able on dark scenes when viewing under low ambient
lighting conditions". This in fact is almost identical to our
friend Les Lawry -John's description of the same trouble
he's been having recently on Philips G8 chassis. The
Grundig 2210/2222/2252 range of models is prone to this
trouble, described by Grundig as "light patches at the top
left and right of the screen". In fact many setmakers have
now introduced official modifications to counteract these
troubles, which seem to occur with some types of tube more
than with others. The modifications are all aimed at
altering the duration of the field flyback blanking pulse. The
G8 modification consists of simply adding a resistor -
suggested value being 220-470Q, depending on the timebase
panel used and deflection coil tolerances - in series with the
base of the flyback blanking transistor. A couple of diodes
and an extra capacitor are required in the Grundig "Super
Colour" series. ITT and Decca have both introduced
modification kits to overcome the problem in their hybrid
colour chassis. It's understood that the kits consist of a
panel with a monostable multivibrator to obtain a stretched
field flyback blanking pulse. A quick glance at the circuit of
the new Philips G 11 chassis revealed a monostable circuit
present apparently for this purpose.

Transmitter Notes
The following transmitters are now in operation:
Bressay (Shetland Islands) BBC -1 channel 22, ITV
(Grampian Television) channel 25, BBC -2 channel 28.
Receiving aerial group A. Vertical polarisation.
Chalford (Gloucestershire)
West) channel 24, BBC -2 channel 27. Receiving aerial
group A.
Cornholme (Lancashire) BBC -1 channel 58, ITV
(Granada) channel 61, BBC -2 channel 64. Receiving aerial
group C/D.
Dalton -in -Furness (Cumbria) BBC -1 channel 40, ITV
(Granada) channel 43, BBC -2 channel 46. Receiving aerial
group B.
Llanfyllin (Powys) BBC -Wales channel 22, ITV (HTV
Wales) channel 25, BBC -2 channel 28. Receiving aerial
group A.
Porth (Glamorgan). The transmitting aerials have been
modified to extend the coverage eastwards.
Sutton Row (Wiltshire) BBC -1 channel 22, ITV (Southern
Television) channel 25, BBC -2 channel 28. Receiving aerial
group A.
Thetford (Norfolk) ITV (Anglia) channel 23, BBC -2
channel 26, BBC -1 channel 33. Receiving aerial group A.
Ton Pentre (Glamorgan) BBC -Wales channel 58, ITV
(HTV Wales) channel 61, BBC -2 channel 64. Receiving
aerial group C/D.

Except for Bressay, all the above transmissions are
vertically polarised.

A two -channel relay station is being built by the BBC
and the IBA to improve the service in the Wrexham -Rhos
area of Clywd, North Wales. BBC -Wales will be on channel
39 and ITV (HTV Wales) on channel 67. The extreme
shortage of channels available in the area has meant that
only these two programmes can be transmitted and that
wideband receiving aerials will be necessary. Shortage of
channels is also presenting difficulties in the development of
the services in the North Somerset/North Devon area,
where a station at Hutton is planned.
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IC
Logic
State
Checker

D. Symons B.Sc.

THE logic checker to be described consists of an i.c. test clip
connected by about 18in. of cable to a remote unit which
contains the circuitry and the display l.e.d.s. It can be used
to check circuitry using TTL or DTL i.c.s. The unit locates
the supply and earth pins of the device under test, and
displays by means of its 16 l.e.d.s the logic state of each of
the other pins. An illuminated I.e.d. represents logic 1, the
supply line ( Vcc), or an open -circuit; an unilluminated l.e.d.
represents logic 0 or earth. This assumes the use of positive
logic. In the case of an i.c. with less than 16 pins, the logic
checker's unused inputs will display the logic 1 condition.
The test clip pins can also be used for connecting an oscillo-
scope or other test equipment as required.

Circuit Description

The circuit consists of four 7400 quad dual -input NAND
i.c.s (see Fig. 1), with each of the 16 outputs connected to
the positive supply via a current -limiting resistor and one of
the indicator l.e.d.s (see Fig. 2). The germanium diodes con-
nected to the input pins, together with the internal diodes,
locate the supply and earth pins of the i.c. under test and
supply about 4V to pins 7 and 14 of the 7400s. If for
example pin 1 in Fig. 2 is connected to +5V and pin 4 to

Fig. 1. Internal circuit of each of the four dual -input NAND
gates of the 7400

ak  410 (1)

C

0 0 0 0 0 CP 0 0

OV, diode DI will be conducting since it's forward biased
while diodes D2 -D4 will be reverse biased and thus cut off.
Similarly the internal diode connected to pin 4 will be
forward biased while the other diodes will be reverse
biased.

If any gate input is at logic 1 or open -circuit, its output
will be at logic 0 and it will draw current through the
associated 1.e.d. With the current -limiting resistors having a
value of 1.51(52, the current will be about 1.2mA. The other
input of each gate is left open -circuit, so that the loading on
the i.c. under test is one TTL load per pin. Each 7400 can
draw an absolute maximum current of 22mA and the 15
l.e.d.s can draw 20mA, giving a total current consumption
of about 110mA. In practice, the current drawn by the
author's original prototype with a supply of 5V and 15 of
the I.e.d.s illuminated is only 45mA, due to the voltage drop
across the diodes. With a supply of 6V the current rises to
60mA.

Construction
The original prototype was built on a piece of 0.1in.

matrix Veroboard, with 40 x 22 holes, and was mounted in
an aluminium diecast box with the l.e.d.s arranged so that
they are visible through holes drilled in the lid (see Fig. 6).
The lid was marked with appropriate legends and drilled in
accordance with the accompanying diagram. The unit was
connected to the i.c. test clip by about 18in. of ribbon cable.
The maximum length of connecting wire recommended by
the manufacturers of 7400 series digital i.c.s is 10in., but no
trouble has been experienced in practice with using an 18in.
cable. To simplify construction, a printed circuit board has
been designed. Track details are given in Fig. 3, whilst Fig. 4
shows the component location. The p.c.b. reference number
is D038.

Alternative Arrangement
The 7400 i.c.s can be replaced with National Semi-

conductors MM74COON i.c.s (see Fig. 5). These are TTL
pin compatible CMOS integrated circuits. (For more
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,
ELECTRONICS
22 Newland Street, Kettering,
Mail order, phone Kettering
All other enquiries Kettering
Shop open, Monday to Saturday 9.00
Early closing Thursday 1.00 p.m.
Closed daily for lunch 1.00 to 2.00.

PROBABLY THE LARGEST ALL
.

Northants. ELECTRONICS STORE IN THE
83922. UK WITH 1000's OF SQUARE
520910. FEET DEVOTED TO THE BEST

to 6.00. IN CONSTRUCTIONAL
ELECTRONICS.T-ir 44TELETEXT DECODER FULL COLOUR T.V. GAMES DIGITS ON T.V.

TEXAS INSTRUMENTS + 4140fr IIII1

XM-11 NATIONAL'S JUST ONE CHIP TO
TELETEXT DECODER MODULE DISPLAY UP TO 8

NOW AVAILABLE FULL COLOUR DIGITS ON THE TV!
ON THE AMATEUR MARKET

Special arrangements with Texas now make
this purpose designed decoder available to the

TV GAME
JUST TWO CHIPS TO

non-professional user. CHIP SET SK 1122 DISPLAY THE TIME
DAILY TELETEXT DEMONSTRATIONS NOW ON TV!
RUNNING IN OUR SHOWROOM.

DECODER FEATURES:
Why settle for Black and White games or 'quasi
colour when the real thing is here now?

Character rounding MM 5841 £13.50 +124-96 VAT
Alphanumerics Six exciting colour video games on ordinary Accepts up to 8 BCD digit inputs, and together
Graphics
Flashing display

colour TV receivers as featured in this magazine. with sync signals from the receiver provides a
corresponding video output.

Update facility
Date and Time on screen
Boxed display
Sound muting

Balls, paddles, scores, borders and background
are each presented in their own vivid colour,
with different combinations for each game; hit,
border and scoring sounds are also generated

MM 5318 £7.40  124-96 VAT
A standard 12/24 hour, 4/6 digit clock, but

Seven colour display
Upper and lower case characters

during operation for greater realism. with the addition of BCD outputs which feed
straight into the MM 5841 to provide TV dis-

Full colour teletext decoding for less than the Chip Set Complete £21.00 4121% VAT played time.

cost of discrete - Black and White only - includes the three game chips, plus selected
designs. voltage regulator, plus all other semiconductors.

£132.00 + 121% VAT Send 30p for further details of the chips and Send 30p for further information and con -
Send SAE for further details. Installation advice and assistance colour TV game kit. structional details.
freely available _AL _AL I

TV'S! TV'S! TV'S!
'A' Price is good working order
'B' Price is complete but unserviced with tested tube

'A' 'B'
Philips 25" G6 D/STD £36.00 £20.00
GEC 19/25" D/STD £40.00 £24.00
GEC 19" S/STD £56.00 £40.00
GEC 22" S/STD £72.00 £56.00
Thorn 3000 25" S/STD £80.00 £64.00

ALL ABOVE PLUS £8 DELIVERY AND PLUS VAT.
100's OF COLOUR TV'S OFF THE PILE FROM £20.00.

Always a good selection of modern and older C.T.V. panels and scrap
chassis cabinets, mono tubes etc. etc.
AGENT FOR TOP QUALITY MERCURY UHF SET TOP
MULTIBAND AERIALS, BOXES OF 25 FOR f45. DEL. & VAT
INC., OR SEND £2.75 FOR SAMPLE.

SQUARE SCREEN MONO
MOST MODELS AVAILABLE i.e., GEC, DECCA FROM £8.00,
PHILIPS, PYE, THORN, BUSH FROM £10.00.

HUNDREDS OF 19"/23" MONO TV'S
to pick from at giveaway prices

i.e.Pye, Olympic, Philips 210, Thorn 1400 from £5.00.
All prices plus VAT

EXTRA SPECIAL OFFERS!
Philips 22" Single STD Colour TV's. Models 511, 512. Good working
order with repolished cabinets. Singles at £64.00. Threes at £60.00 each.
(Singles delivery and VAT inc. at £81.00 C.W.O.)
20"/24"GEC or Decca Mono TV's. Good working order. Singles at
£16.00. Threes at £12.00 each. Singles delivery and VAT inc. at £24.00.

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

SOUTHERN
Watling Street,

Hockliffe (3 miles
north of Dunstable
on A5). Ti I. Hock-
liffe (052521) 768

NORTHERN
Thombury

Roundabout,
Leeds Road,
Bradford 3.

Tel. (0274) 665670

SCOTLAND
Peacock Cross

Industrial Estate,
Burnbank Road,

Hamilton.
Tel. (06982) 29511

CATRONICS BEST VALUE IN

COMPONENTS THE v3icTwcoptil

TELETEXT DECODER
Kits are now
available from
CATRONICS LTD.
for this project,
all backed by
CATRONICS exclusive
Four Star Service.

j

Our kits contain all components required for the
specific unit, INCLUDING A REPRINT OF THE
ORIGINAL ARTICLE, plus the PCB as indicated.

Kit Incl. PCB Less PCB

POWER SUPPLY UNIT £26.75 £23.80
INPUT LOGIC CARD £25.85 £16.05
MEMORY CARD £30.80 £22.90

7 sockets for 2102 i.c.s - extra £1.40
DISPLAY CARD £26.65 20p

I.F. CARD, MODULATOR, MOTHER BOARD, SWITCHES,
CABINET AND ALL OTHER PARTS ALSO AVAILABLE -

SEND FOR FULL PRICE LIST.
Components also available separately:

BYZ13 - 70p, BYZ88 zeners - 13p, 1A Bridge Rectifier - 40p,
10,000 mfd 16V capacitor - £2.75. Heatsink - 30p. Illuminated
Mains Switch - £1.40. Fuse and holder - 52p. Mains Transformer
- £6.25 (+£1.00 p&p). 7805 -£1.50. 7812 -£1.50. 2102 - £2.65.
74S262N -£17.00. 7400 series i.c.s. see Price List for details.

ALL THESE PRICES INCLUDE V.A.T.
Please add minimum of 20p P&P.

P&P
f1.00

20p
20p

I..
CATRONICS LTD. (Dept. 7681,
COMMUNICATIONS HOUSE,

atronics WA2LL.01,NWGATL0LNIN

SG tiT OR RN EV sU MA R6 E8

Telephone: 01-669 6700
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TELEVISION TUBE

SHOP

NEW TUBES AT CUT PRICES

A28 -14W Equivalent £17.95
A31-410 £16.95
AW59-91/CME2303 £15.50
CME1201/A31-18W £13.50
CME1220/A31-120W £15.95
CME1420/A34-100W £16.50
CME1520/A38-160W £17.50
CME1601/A40-11W £12.50
CME1602/A40-12W £13.50
CME1713/A44-120 £17.50
CME1906/A47-13W £12.50
CME2013/A50-120 £17.95
CME2306/A59-13W £14.50
CME2313/A59-23W £18.95
CME2413/A61-120W £18.95

SPECIAL OFFER
FOR K.B. FEATHERLITE VC11
TSD282/217 £7.50

JAPANESE etc. TUBES

9AGP4 Equivalent £17.50
190AB4 £15.00
190CB4 £15.00
230ADB4 £14.50
230DB4/CT468 £15.95
CT507 £17.50
240AB4A £12.00
310DMB4/DGB4 £15.50
310DWB4/DJB4 £15.50
310EUB4 £19.50
310EYB4 £16.50
310FXB4 Equivalent £15.95
31OGNB4A £25.19
340AB4 £19.50
340AYB4 £22.00
340CB4 £19.95
340RB4 £19.95
340AHB4 £24.50
COLOUR TUBES
A47 -342X £75.00
A49-191X/120X £52.00
A51-220X/510DJB22 £59.00
A56 -120X £62.00
A56-140X/410X £55.00
A66 -120X £75.00
A63-11X/120X £69.50
A67 -120X £77.00
A66-140X/410X £55.00

ALL TUBES GUARANTEED 12
MONTHS

CARRIAGE:
Mono £1.50. 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

516

PHILIP H. BEARMAN
,..,,,,n,g,..!.,-Ez.(VALVE SPECIALISTS)

NEW valves
"QUALITY^

IMMEDIATE POSTAL DESPATCH

by Mullard, Mazda,
BRANDED VALVES ONLY CARRY

LISTS S.A.E. DISCOUNT

Telefunken, Tungsram, etc.
THE 90 DAY GUARANTEE, SEE OUR LISTS.

PRICES INCLUDING 6% ALLOWANCE IN LIEU OF GUARANTEE

PRICES

DY86/7 50p GY501 £1.30
DY802 55p PC86 85p
ECM 45p PC1313 85p
ECC82 45p PC97 75p
ECL80 70p PCC84 35p
EF80 50p PCC89 60p

FROM JULY 1977 INCL.

PCF802 75p PL36 95p
PCF805 £1.45 PL84 70p
PCF808 £1.45 PL504 £1.10
PCH200 £1.25 PL508 E1.35
PCL82 60p PL509 £2.20
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Introducing the

Philips G11 Chassis
Most engineers in the TV receiver industry will be familiar
with the Philips G8 colour chassis which has been produced
in very large numbers since its introduction in 1970. The
G8 has of course been up -dated in a variety of ways since
then, but the basic concept, and the policy of making the
up -dated plug-in units interchangeable with their
predecessors, have been carefully preserved. The time had
come however for a completely new chassis, and Philips
have duly come up with the G11. The G8, and its 110°
derivative the G9, will continue in production for some time
but the G11, with its 20AX 110° in -line gun tube, is clearly
intended eventually to take its place and to have a long life.

An important new chassis such as the G 1 1 is not an
everyday event, and it's of some interest therefore to see in
detail how Philips tackled the difficult task of evolving a
new chassis which is intended to be the basis of their colour
television range well into the 1980s.

In this first part we will discuss the commercial and
engineering philosophy behind the design, and some of the
techniques it uses. Next month we'll look at the basic
electronic arrangements, seeing the types of circuits used
and the reasons for their adoption. A more detailed account
of particular circuits will be given in later articles.

The Commercial Brief

The operation started with a commercial brief which
consisted of a detailed specification of the performance
expected of the new receiver and other technical details,
together with a long list of preferences and ideas. Some of
the more important features set out were: the chassis to be
used in a range of receivers with different tube sizes; must
be adaptable for use with a variety of styling presentations;
must provide good picture and sound quality; flexibility
required to allow for different forms of customer controls; a
very high degree of reliability; lower production cost; even
greater ease of servicing than in the G8; a long life; a high
standard of production quality; and full compliance with
the safety requirements of BS415, the European
specification 1EC65, and the radiation limits of EEC
directives.

In addition it was considered important to keep to the
policy of using interchangeable plug-in assemblies in order
to allow future design evolution rather than revolution. This
enables continuity of servicing and production techniques to
be assured for a considerable time ahead.

This list of commercial requirements is clearly a
formidable one but has now been translated into a product
which is being mass-produced on a highly streamlined
assembly line. Only time and the customer however will tell
whether Philips have got it right.

The Engineering Concept

Such a complex product as the Gll was not dreamt up
overnight by an inspired engineer whilst having his bath.
Numerous discussions between the commercial, design,
styling and production departments were required, the
accumulated facts and ideas obtained from many design

Part 1

A. G. Priestley, B.Sc.
studies spread over quite a long period being used as the
basis for the final decisions. Experimental receivers were
built and discarded, but the experience gained in these
exercises was stored for future use. Finally an overall
concept emerged from what began as a jumble of
competing, and sometimes conflicting, ideas.

To start with it was decided to use the 110° 20AX range
of display tubes. These give good picture quality combined
with self -convergence while the yoke system requires only
minor adjustments to take into account manufacturing
tolerances. Furthermore the overall depth of these tubes is
small: if this could be exploited by the engineers it would
reduce the limitation imposed on the styling department. A
slimmer and more attractive cabinet in a wider variety of
presentations became possible.

The requirement for a slim cabinet posed a considerable
challenge to the engineers however. How could the
electronic components be housed in this awkwardly shaped
space in a manner which still met the need for the greatest
possible ease of access for servicing?

At this point another factor had to be considered. It was
important not only that virtually every component in the
G 11 should be part of an assembly which could be easily
removed by unplugging, but also that it should be mounted
on a printed board. This would ensure that nearly all
soldered joints could be made using automatic dip or flow
soldering techniques, with a consequent improvement in
reliability and cost. Saving in screw fixings and other forms
of mountings would also save cost, and contribute towards
a more integrated and tidy structural form.

The next decision to be made concerned the possibility of
using complete modular construction. At a quick glance the
idea of using small plug-in modules is highly attractive -
think of computers and certain types of professional
equipment. Then think of a plug-in module containing a line
output transformer and the high voltage and high current
circuits. How do you split it up into genuine small modules?

To test the concept, an experimental working modular
receiver was built and design studies were carried out on
variations of this approach. It soon became clear that a
fully modular system involved an enormous number of
interconnections and a complex and bulky structure. The
implications in terms of poor reliability and high cost were
unacceptable. Furthermore it was difficult to fit the
numerous modules into the space available.

The next possibility to consider was a part modular
approach. This involves a mixture of modules and
individual components mounted on a mother board. It has
been done before by several European setmakers. The
drawback is that although the modules are easy to service,
the mother board is not. It is not a convenient unit for
unplugging and exchange or repair on the bench. So this
idea, too, was not acceptable.

After a long programme of development it became clear
that the best approach consisted of using modules
considerably larger than conventional ones but smaller than
the assemblies used in the G8. Each module would be
functionally complete, and independent as far as possible
for ease of assembly, testing, and servicing.
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Right: The Gll chassis, intended as the
basis of the Philips colour TV range until
well into the 1980s, is built around the
20AX in -line gun c.r.t. Almost the entire
circuitry is contained on five printed
circuit boards which are mounted
vertically on two "doors", one at each
side of the c.r.t. There are two smaller
boards at the top and bottom, carrying
the convergence tolerance circuitry and
the mains input components
respectively.

Right: The chassis with the two "doors"
in the fully open position. Note the
specially designed edge connectors,
which can be clearly seen at the left-
hand side. These also serve to
strengthen the boards, being mounted
on the outer edges. The power and line
scan edge connectors are mounted on
the inner board edges. The BU208A line
output transistor is on the massive
heatsink at the right-hand side.
Overvoltage protection is by means of a
neon tube which operates a thermal cut-
out. These components are mounted on
the power supply board.

Left: The two "doors" are hinged at their
inner sides and can be swung outwards
after removing a securing screw and
releasing a catch. The left-hand "door"
contains three panels: the 4f. strip, with
varicap tuner, at the bottom; the decoder
in the centre, with the RGB output
stages close to the c.r.t. base panel, and
the timebase board at the top. The latter
board houses the line oscillator, the EW
raster correction circuit and the
complete field timebase. The latter
consists of a TDA2600 i.c. with a class D
(i.e. switch -mode) output stage. The
right-hand "door" contains the power
supply board at the bottom and the line
output board at the top. The stabilised
power supply circuit features two
thyristors operating in tandem.
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By this time a circuit diagram had been drawn up for the
whole receiver, incorporating all the electronic decisions
generated as a result of earlier development work. From this
it was possible to establish the total printed board area
needed, also the best ways in which the circuitry could be
divided up, and hence the possible permutations of different
numbers of boards and their sizes. In point of fact it very
quickly became obvious that the circuitry divided itself
naturally into certain groups of functions. These needed
only inputs and outputs of a basic nature, and also resulted
in boards of a convenient size - small enough for ease of
assembly, servicing, soldering, handling, testing and
alignment, but large enough to make economic sense and to
avoid a proliferation of interconnections.

Further study showed that although the necessary
printed board area could be housed in the cabinet in a
variety of ways, in most cases the accessibility was not
good. There was the added difficulty that some arrange-
ments demanded board sizes that did not suit the natural
circuit split established earlier. It finally became clear that
the best configuration consisted of boards placed in a
vertical plane behind the tube. Calculations of board area
showed that this was indeed practicable, but that the layout
of the components and the design of the printed copper con-
ductor patterns would have to be carried out by skilled
engineers in order to make best use of the space available.
The choice of layout seemed good, but it was not an easy
one to put into practice.

The Final Structure

Clearly the plane surface behind the tube could be
divided into a wide variety of board sizes, and these could
be mounted in a number of different ways. After several
brainstorming sessions by a group of engineers, agreement
was finally reached on a basic principle: the boards would
be housed in two doors mounted one each side of the tube
neck. This enabled each of the two large board areas to be
divided up in a manner to suit the circuit function split.

It was at first decided to hinge the doors by their outer
edges to the sides of the cabinet. It was then realised that
although ease of servicing was good, the proposal had a
serious defect. This concerned the RGB leads between the
decoder and the tube cathodes. Full drive on a contrasty
picture involves a peak -to -peak signal swing approaching
100V at up to 5MHz. If the doors were to be hinged at their
outer edges the RGB leads would have to be well over a
foot long to enable the door containing the PAL decoder to
be fully opened. When closed, it would be very difficult to
prevent this lead from passing close to the signal circuits
and inducing signal voltages in several sensitive areas.
Furthermore radiation of high order harmonics in the u.h.f.
band would be picked up by the tuner, causing direct
picture interference. In addition to this the interconnecting
leads passing between the pivot points of the doors would
also be long, and would have to trail across the floor of the
cabinet.

One answer to this problem would have been to place the
RGB output stages on the tube base mounting board, in
order to keep the high voltage cathode connections short.
Unfortunately this would have made the board too large,
while its weight would have exceeded the tube maker's
recommendations.

All these difficulties were overcome by hingeing the two
doors adjacent to the tube neck. The length of the leads was
thus kept to a minimum, and subsequent experience has
shown this decision to have been a particularly good one.

The locations of the principal circuit functions were fairly

easy to decide. The i.f. strip and the field timebase had to be
kept well away from the line timebase to avoid problems
caused by the pick-up of line flyback pulses. In addition the
tuner had to be kept cool to reduce oscillator drift, and the
PAL decoder needed to be close to its signal source on the
i.f. strip. These considerations, coupled with the natural
routing of various leads, gave rise to the layout shown. This
remained unchanged throughout development and was fully
justified by experience.

The basic form of the Gll had now been established and
this enabled detailed mechanical design work to go ahead in
preparation for the layout of the printed boards. The final
design of chassis structure is shown in the accompanying
illustrations. Note that full use has been made of the
available space by mounting a mains input board with fuses
underneath the tube neck, and the preset convergence
tolerance correction board above it. This arrangement is
intended to allow easy access in the factory for final
convergence adjustment. It also allows easy checking of the
mains fuse during servicing, whilst keeping the live mains
components recessed and out of harm's way. It has a metal
cover for added safety.

The Interconnect System

The interconnection system presented engineering
problems of a more detailed nature. An important feature of
the commercial brief was that it should be easy to remove
each module by unplugging. Now this sounds quite a simple
matter, but to do it properly so that the hundred odd
connections do not adversely affect the overall reliability is
in fact surprisingly difficult. Remember that each plugged
lead has three interfaces: lead to contact, contact to
contact, and contact to lead.

Following normal procedure, a detailed specification was
drawn up describing the current carrying capability
required, the resistance to voltage stress, push -on and pull -
off forces, and many other parameters. This was followed
by a survey of the interconnection systems available on the
market, both in this country and abroad. A number of these
were tried but none combined all the features needed.

As a simple example, one popular system made by three
different manufacturers in three different countries had a
serious fundamental design defect. It consisted of a pin and
a socket with two leaves. These leaves were so short that
they provided inadequate spring action. Any reduction in
the quality of the material, or any sideways stress on the
contact, would allow deformation of the leaves and hence
an unreliable electrical contact.

After considerable investigation and many experiments it
was considered necessary to commission a new inter-
connection system, based on well proven technology, from a
firm which specialises in this type of product. The key
feature of this system lies in the form of the socket. The pin
is a conventional one of generous size, and it slides between
a fixed abutment and a long folded leaf spring which is
formed from the same piece of metal. A long wiping action
with a large area of contact is achieved, giving high current
carrying capacity with low contact resistance. The long
folded spring has a high degree of resilience, and this avoids
stressing the metal beyond the yield point - with consequent
permanent deformation. The same contact has been used
throughout the receiver, and a useful degree of
standardisation has been achieved by keeping the variation
of plastic housings to a minimum.

A byproduct of this philosophy is that the sixteen -way
plugs (carrying the pins) are mounted on the boards and
serve to reinforce the edges as shown in the illustrations.
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The component sides of the printed boards. Considerable ingenuity was required in order to pack the components into the
available board area. Note the field timebase i.c. with its heatsink towards the centre of the timebase panel (top left). The line
scan board (top right) is dominated by the diode -split line output transformer.

Note that each socket (on the ends of the leads!) has a
plastic indexing pin for unambiguous assembly. It also has
a handle which makes unplugging easy and avoids stressing
the leads.

The same engineering process of component specification
and design was needed for two other items, the focus and
tube first anode potentiometer units. As a result both have
an exceptionally stable electrical performance in order to
prevent any changes of spot quality or grey scale over long
periods of time.

General Receiver Development

Once the form of the G 1 l had been decided, the next step
was to prepare outline drawings of the cotnplete structure.
From these it was possible to establish the exact size of each
printed board and the restrictions imposed by fixing clips,
interconnecting plugs and clearances above the board
surface. In some cases contour maps had to be drawn
showing how the overhead clearance varied at different
parts of a board. This information provided a mechanical
frame of reference which the circuit engineers used when
designing the component layout and the copper track
patterns.

The process of designing a printed board involves a
multitude of electrical and mechanical problems, every one
of which must be solved if the board is to be completed. The

final result nearly always has a very definite character of its
own, and it needs little more than a quick glance to establish
its place in the spectrum between a work of art and a dog's
breakfast.

As an example of the "occupational hazards", it will
usually be found that the tallest component can be placed in
only one particular spot for mechanical reasons, but must
be located at the other end of the board for electrical ones.
This, in its most elegant form, is known as the law of
cosmic cussedness. It applies equally to input and output
connections which obstinately refuse to group themselves at
the required edge.

Other problems involve hot components, predetermined
earth path requirements, clearances round high voltage con-
ductors, avoiding the use of jumper wires, making the board
easy to assemble for mass production, and in general
persuading the circuitry to fit an unnatural rectangular
board shape without wasting space. All these, and count-
less others, are routine problems which had to be solved in
the G I l before complete prototype receivers could be made
for testing.

It is a common misconception that once the individual
circuits have been designed all that remains to be done is to
put them all together and the job is finished. Surely this is
especially true in the case of integrated circuits, where much
of the design work has already been carried out? In practice
this has never been the case, and the advent of i.c.s has not

TELEVISION AUGUST 1977 521



had much effect on the total engineering effort needed by
the setmaker.

Two or more circuits which perform properly on their
own usually interact when harnessed together - particularly
if they are mounted in a compact assembly such as the
G11. Furthermore, i.c.s owe their good performance to the
use of sophisticated internal circuits which are easily upset
by the presence of spurious inputs. Common examples are
hum, field or line pulses on 1.t. or earth lines or picked up
from electrostatic or magnetic fields generated by neigh-
bouring conductors or components, or simply the all
pervading fields from the scanning yoke and the line output
transformer. For instance, a phase -locked loop in a line
oscillator i.c. has high gain, and if any hum or field voltages
appear in the loop the result will be curved verticals on the
picture. Another example might be a high -gain clamp
circuit in an RGBY matrix stage in an i.c. Any pick up of
line pulses coinciding with the clamping interval will cause
the signals to be clamped to the wrong potential.

A bit of thinking along these lines will make it easier to
understand why it is that an important part of the
development effort required to design a complete colour
receiver consists of solving odd problems. This trouble
shooting process can begin only when the first prototype
receiver using printed circuit boards has been completed.
Countless problems can be avoided by careful anticipation
in the early stages of the design, but some unexpected ones
always slip through the net. The only answer is plenty of
hard work.

Prototype G11 receivers were subjected to a long series of
field and home tests until every problem had been identified
and cured. In most cases this involved modifying a printed
board, and this took time. The following unavoidable
sequence (for which there is no satisfactory short cut) had to
be repeated: redesign of the board; preparation of artwork;
cutting up boards; etching; drilling, and punching or filing
specially shaped holes; procurement of components;
assembly of new boards. Then the new version had to be
retested under all the appropriate conditions to make sure
that the cure really was effective.

At various stages in the development programme the
design was temporarily frozen and new batches of prototype
receivers were built, based on the most up-to-date
specification. These of course had to be retested to make sure
that all previous assessments were still valid, and that minor
changes had not introduced new problems. For instance,
rerouting a lead or conductor to prevent pick-up at one point
might introduce it elsewhere. This kind of effect has to be
guarded against as a matter of routine.

A stage was finally reached when repeated testing failed to
show up any performance defects and the commercial
department was satisfied. At this point the design could be
said to comply with the electrical specification. It was not
however the end of the development programme. A lot of
work had been going on in parallel with the electrical design
and more remained to be done.

Designing for Production

Design work for a chassis' production has two aspects:
electrical and mechanical. Continuing the theme that we have
just been discussing, about electrical development, it can
never be assumed that because a small batch of receivers
works well the job is complete. Far from it. If mass production
started on this basis the result would be certain and expensive
catastrophe. The reason? Tolerances - and also inadequate
knowledge about what has actually been designed, quite apart
from matters of safety and reliability.

The small mains panel is conveniently
fuses to be quickly checked.

In the engineering division at Philips there is a separate
laboratory completely independent of the design group. This
checks and rechecks every aspect of the product. The labor-
atory makes comprehensive measurements of every part of
the circuitry on complete batches of receivers. Any defects or
doubts are referred back to the design team and appropriate
action is then taken until the product is proved to be correct.

Similar action is taken with regard to the mechanical
aspects of the design. This activity is concerned with two main
objectives. First, it ensures that even when adverse compo-
nent tolerances occur the receiver will still perform correctly -
this confirms the calculations and testing on which the design
was based. Consequently a high degree of confidence is
gradually built up so that when the receiver is mass pro-
duced in hundreds of thousands, every one leaving the
production line will perform to specification.

The second aspect concerns production test gear, which
become highly sophisticated and in many cases

automatic. Most of this equipment is specially designed for
testing a particular assembly, say an i.f. board. It must not
only be capable of measuring the performance character-
istics of the i.f. response, it must also know what to accept and
what to reject. It must be programmed to know the difference
between a normal, acceptable variation in selectivity and an
abnormal, unacceptable one. It can only do this if the correct
assessment has been made of the fundamental design
characteristics.

Test limits which are too tight result in rejection of perfectly
good i.f. boards, whilst loose limits will result in boards which
have a production defect resulting in poor picture quality
being passed.

Efficient production demands good test gear programmed
with the right information based on extensive laboratory
measurements. Furthermore it is not just a question of setting
limits. It is essential to decide upon the right combination of
tests in order to achieve full control of what actually leaves the
production line. All this work has to be completed well before
production starts, and in the case of the G I 1 chassis all the
necessary data was provided by the long programme of tests
referred to earlier.

The other aspect of designing for production concerns the
mechanical features of the product. The whole concept of the
structural form of the G11 took careful account of the need to
achieve a streamlined work flow in the factory. Every elec-
trical assembly is pretested, and so is the cable harness. This
means that at the casing stage where cabinet, chassis and
boards come together, all units can be clipped or plugged into
place with the minimum amount of time, handling and
disturbance. Awkward operations such as hand soldering or
putting in screws are avoided almost completely. In addition

situated to enable the
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to being efficient in the production sense, it is also conducive
to achieving the best possible quality. This is because any
unnecessary handling of a fully tested assembly involves the
risk of introducing a defect as a result of minor mechanical
damage.

Subsequent operations consist of prolonged soak testing,
routine adjustments of the preset controls and, of course, the
purity and convergence, and final testing of every aspect of
the receiver performance. When this testing is completed and
the backplate is on, the receiver passes to yet another test
station where a full customer check is carried out before it is
packed.

It is not possible here to go into all the ways in which design
techniques have been applied in order to make production
more streamlined and consequently the output quality better.
Numerous rules were followed in the design of the printed
boards in order to make assembly and soldering easier and to
avoid the risk of short-circuits or dry -joints; mechanical toler-
ances were thoroughly checked; many items involving
assembly operations were designed so that special jigs and
tools could be used to speed production, improve accuracy
and reduce mechanical stress, and a number of operations
were designed to be completely automatic. In short, the
human element has been designed out as much as is practic-
able - because it's fallible! It was considered better to demand
skill in the engineering development programme rather than
in the repetitive routine assembly process.

Reliability
Aiming to produce a reliable product is not so much a

matter of technical skill as an attitude of mind. If the need for
reliability is considered at every stage of the design and
production process the final product will be good. It is not
sufficient merely to mount a reliability campaign after a new
product has started production and the engineering pres-
sures have eased off.

In the case of the G 11 a high standard of reliability was
required right from the start: this involved a long programme
of testing and assessment running in parallel with the other
development activities. Many design features contributed to
what promises to be a good result. A few of them are listed
below.

Careful and detailed checking has ensured that all compo-
nents are operated well within their published ratings - in
particular, large heatsinks have been used so that all semi-
conductor junction temperatures have a large margin of
safety (look at the line output transistor heatsink). Circuits
with low heat dissipation have been chosen in order to reduce
the general operating temperatures, and these have been
measured all over the chassis assembly and reduced still
further whenever this has been practicable.

Many thousands of test flashes have shown that the pre-
cautions against damage due to tube flashover are fully effec-
tive; special quality tube first anode potentiometers and focus
units give freedom from drift of the grey -scale or the focused
spot quality; the new interconnect system adopted was
described earlier; many components have been subjected to
endurance and type approval tests and some have been
rejected as inadequate; and life tests of complete receivers
have clocked up many tens of thousands of hours. And this is
only part of the story.

The first life test was carried out on a large batch of early
prototype receivers. Inevitably a few failed in the first
thousand hours of cycled on/off operation at a high ambient
temperature. The vitally important and encouraging factor
however was that the failures were not random in nature but
were due to only two simple causes. They were very carefully

The specially designed edge connectors:
provided with handles for easy withdrawal.

the plugs are

investigated, the underlying reasons understood and cured,
and subsequent life tests showed no recurrence of the trouble.
During recent tests the failure rate, even on hand built proto-
types without the advantage of proper production test gear
and tooling, was similar to the best obtained from an
experienced production line and a well established product.

The auguries for the future look good therefore, and are
backed by a large quality control department which monitors
production quality on a continuous basis. Various techniques
are used, but perhaps the most important is the permanent
series of life tests that are carried on day and night all through
the year on large batches of receivers.

Safety

The engineers carrying out the detailed testing procedures
referred to earlier also had the responsibility of ensuring
compliance with the requirements of the national safety speci-
fication BS415. This is a highly specialised type of work
which needs considerable experience in order to understand
fully the practical implications of some of the more subtle
requirements of the specification. The sheer volume of work
needed is formidable, but it is all part of the process of
designing a new colour TV receiver.

Philips have built up their own standards of good practice
over the years, and in a number of cases these are in addition
to the official ones. The most important one insists that all
material inside the cabinet must be flame retardent or non-
flammable, whether it be an electronic component or a simple
plastic clip. It costs money, but the improvement in overall
safety is considerable. It will also be noticed that leads
carrying high voltages have special heavy duty insulation,
while those combining high voltages and currents in the line
scanning circuits are duplicated in case one lead has a poor
contact or gets broken. This avoids the possibility of a high
energy arc occurring in a fault condition. In addition, special
care is taken with the printed copper conductors carrying
these high currents.

This brief description of some of the design philosophy and
the procedures that gave birth to the G 11 has done little more
than scratch the surface of a very large amount of engineering
activity. Next time you have a chance to inspect a GI I
chassis, check its performance, look at its styling present-
ation, and try to assess the engineering inside. Have Philips
got it right?

Next month we will be considering some of the interesting
technical features of the chassis: these include the use of a
novel two-thyristor controlled rectifier bridge power supply,
a diode -split line output transformer to provide the e.h.t.,
and a class D i.c. field timebase.
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Servicing Telpro Colour Receivers

TELPRO colour TV sets, marketed under the Carnival
emblem, were manufactured at Kearsley, Lancs., initially
by the Telpro company, a subsidiary of the rental firm
Telefusion Ltd., and later, when the factory changed hands,
by ITT Ltd. There were three models, the 20in. Model
C501, the 22in. Model C561 and the 26in. Model C671.

Designed along similar lines to the Decca 30 series
chassis, and using the same "mix" of Mullard and Baird
circuits, the Telpro chassis is electrically similar to the 30
series but the physical layout is different, giving better
accessibility for service - clearly a number one priority for
any rental company embarking upon TV production.

Because of the basic similarity to the Decca chassis,
many of the comments made by R. W. Thomson in the
June/August 1976 issues of Television apply equally to the
Telpro sets. The purpose of this article is to note the faults
which have shown themselves to be common on the Telpro
chassis in addition to those already dealt with in the earlier
articles. Guidance is also included on the remedial action to
take in those cases where experience has shown that a
modification to the original circuit produces more reliable
operation.

Front End Troubles
The Telpro chassis uses a varicap tuner which is prone,

under certain circumstances, to produce patterning
problems. These problems occur because of the tuner's
poor image rejection performance.

Without going into too much detail, the problem arises
when the channel spacing between programmes gives rise to
an image frequency which beats with the i.f. to produce a
visible pattern on the screen. To take, as an example, the
Winter Hill transmitter in Lancashire. Here the channel
spacing is 32MHz, and if the image rejection of the tuner is
poor this channel difference frequency will beat with the
38.15MHz sound i.f. to produce a 150kHz herringbone
pattern on the screen. Known in the esoteric language of
tuner designers as N + 4 interference, the only answer is to
replace the tuner with one having a better image rejection
such as the ELC1043/05 unit (67dB rejection as compared
with only 38dB for the Elpro unit fitted). Another area of
the country where a similar problem occurs, only this time
it is N + 10, is Portsmouth.

Another cause of patterning in the tuner circuit is the
capacitor C96. (6.4µF) which is mounted on the tuner
control unit. Moving the capacitor from this position to a
position on the tuner printed board immediately beneath the
tuner unit will often clear up minor patterning problems.

Fuse Troubles
The tendency exhibited by the Decca chassis for

intermittent fuse blowing occurs with equal regularity in the
Telpro sets. The 500mA h.t. line fuse Fl, which is mounted
on the power supply/sound panel, is frequently ruptured by
flashovers in the PL519, the PY500 and the c.r.t. The
understandable tendency simply to fit a "fatter" fuse should
be resisted. Nine times out of ten one gets away with it, but
in the tenth case the line output transformer really does get
alight with expensive damage to the adjacent cable forms.

The most satisfactory solution to the problem is to

Barry F. Pamplin

remove the fuse altogether and to replace it with a fusible
1052 resistor rated at about 5W. This will open up in the
event of a "solid" fault occurring, but the thermal inertia
will avoid spurious failure due to flashovers and the like.

Rupturing of the 2A mains fuse F3 is nearly always
caused by the h.t. rectifier diode D600 (BY127) being
damaged by transients created by the on/off switch. Very
often its series 3.9Q resistor R603 goes open -circuit as well.
On unmodified sets this failure happens very frequently: the
way to prevent recalls is to fit a VA1005 thermistor in
series with the resistor.

Valve Troubles
. One of the consequences of the physical arrangement of
the chassis is that the PCF802 line oscillator valve is tucked
away in the "depths" of the set, where it gets very hot and
irritable! This shows up when the viewer complains that the
line takes a long time to settle down when the set is switched
on or when the channel is changed. In most chassis this
would indicate flywheel sync diode trouble - in the Telpro
chassis it's invariably caused by the PCF802 ageing - often
within a few months of replacement.

The two other valves that seem to give regular trouble
are the PL508 field output pentode which produces field
fold up, and the PCL82 sound output valve which, even
allowing for its known tricks, seems to suffer from open -

circuit heater troubles in this chassis.

Field Timebase Faults
Apart from valve trouble, the two components which

cause most trouble in this area are the main linearity
control VR421 (100kQ) and - guess what - the tripler!!

The linearity control on the Decca chassis is a big beefy
component, whilst that on the Telpro sets is a miniature preset
mounted in a position where it can cook gently. If the linearity
control has a white control ring it should be changed on sight
since it will otherwise give trouble sooner or later - usually
causing a jittering picture.

Just how the tripler can cause field troubles is only obvious
to those who have dealt with the Telpro chassis through the
hot summer days as well as the long winter nights!

The subject usually arises innocently enough with a phone
call to say that the picture has collapsed to a horizontal white
line. Invariably however by the time the engineer calls the line
has reverted to a picture, and no amount of prodding around
the field timebase panel will produce a collapse. This sequence
of events will repeat itself at intervals of anything from a few
days to a few weeks, during which time the PCF80 and the
PL508 will have been changed once- if not twice- the height
control replaced and, depending upon the sagacity of the
engineer, a completely different field timebase board fitted.

Eventually, with the viewer frustrated and the engineer
cussing, the set will be dragged into the workshop for a soak
test. Once there, and assuming that the fault occurs, it will be
found that the field collapse is due to an open-circuit(s) in the
four leads feeding the field output transformer. These leads,
which are very thin, run very close to the tripler and corona
discharge from the case of the tripler causes them to become
corroded and fracture. Simple once you've found it!

Whilst on the subject of triplers, it's worth mentioning that
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Fig. 1: Circuit diagram of the power supplies.

in cases where the line output stage appears to be operating
normally but the e.h.t. is excessive (28-30kV) the culprit is
usually the tripler. Just what happens to cause this effect I do
not know - only that it occurs.

In both the Decca 10 and 30 series and these sets there is a
tendency for R402 (8201(52) to increase in value. Since it's in
series with the height control the result is loss of height.

Decoder Troubles
The decoder and colour drive circuits are, with a few

exceptions, trouble free. In the decoder proper the two most
common culprits are the d.c. amplifier (TR212) in the
reference oscillator control loop and the i.c. MC1327P.

Loss or excess of one colour is usually due to one of the
two small preset controls associated with each output
transistor becoming defective. The effect is usually
intermittent, and when tracking it down it's important to get
the viewer to observe what happens to the monochrome
picture when the fault occurs. If the viewer tells you that the
picture keeps flicking to purple, for example, then the
remedy is to change the two presets associated with the
green channel.

Early production panels had output transistors with flat
heatsinks. These are not reliable and should be replaced
with BF337s with circular corrugated heatsinks.

Intermittent loss of luminance and sync is usually due to
a dry -joint on the luminance delay line where it joins the
printed board. Complete loss of luminance and sync is
usually caused by a faulty delay line - either an open -circuit
winding or a short between the winding and the earthed
inner foil.

MC1327P

J

2k2

295V

10k

330

Fig. 2: One of the RGB output stages.
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Vague complaints about the picture flickering can be due
to a poor contact at either end of the lead carrying the sync
pulses from the decoder panel to the timebase panel. If in
doubt, waggle each end of the lead in turn whilst watching
the screen.

Sundry Troubles
Apart from the faults listed above, there are one or two

other points which deserve a mention. The two hinge down
assemblies at each side of the chassis, especially the one
carrying the decoder panel, can trap wires when replaced
into the closed position.

In some sets the original convergence assembly has been
replaced by a Mullard unit, and the clearance between the
red convergence components on the yoke and the timebase
assembly is very tight - extra care is then needed when
hingeing the unit down.

In cases where there is an obvious dead short between
h.t. and chassis it's worth checking the PL519's screen grid
decoupler C432 (0.1µF) before embarking on a long sortie
through all the plugs and sockets to track down the culprit.

Getting Spares
Because ITT ended the production of the Telpro chassis

soon after they acquired the factory the total number of sets
produced was fairly small and the supply of spares can
sometimes be difficult.

As far as the writer is aware there are no panel repair
facilities, and getting hold of some of the smaller items such
as the front panel controls is difficult. The similarity to the
Decca 30 series means that the line output transformer,
field output transformer and mains transformer used on
that chassis can be fitted to the Telpro without much
modification.

As far as service data is concerned, the Decca 30 series
circuit diagram can be used, most of the component
reference numbers being identical. There are only minor
circuit variations.

Acknowledgement
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Telefusion Ltd. for their assistance in the preparation of this
article.
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outlets under the Tristar name.
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TV Games
In Colour (part2,

Construction
It has been arranged so that all the components for the

main control unit are assembled on a single printed circuit
board which fits into a Vero case type 1411. Fig. 2 shows
the track layout for the PCB whilst Fig. 3 shows the layout
of the components on the board.

The three main integrated circuits fit into sockets which
may be either low profile DIL sockets or made up from
Soldercon socket pins.

In the u.h.f. modulator section it is important to wire the
components in the positions shown, otherwise the output
frequency or oscillator operation may be affected. When
soldering the BFY90 transistor, it is advisable to use a small
pair of pliers on the transistor lead to act as a heat shunt -
these transistors are easily damaged by applying excessive
heat to the leads. Using a heat shunt will allow a good joint
to be made on the PCB whilst keeping the heat away from
the transistor itself.

The leads for the player controls are most conveniently
made from miniature three core mains cable - this is robust
and neater than a twisted cable. The connections for the
player controls are soldered directly to the main PCB. The

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

lead should be anchored to the case before being brought
out, so that an accidental tug on the cable will not pull the
connections off the printed circuit board. A similar
anchoring of the cable in the player control unit is desirable.

Each player control uses a 500kQ potentiometer for bat
position and a push-button reset switch for bat size selection
and to start a new game. With the 500E2 control potentio-
meter, a rotation of just under 180° moves the bat from the
top to the bottom of the screen. This has been found to give
quite reasonable play control. If a more sensitive control is
desired, the potentiometer can be increased to 1M52 in
which case a movement of about 90° moves the bat from
top to bottom.

Setting up and Testing
Having thoroughly checked the wiring of the PCB for

missed joints or illegal solder bridges, test the circuit with
the three main integrated circuits removed from their
sockets. Apply power and check that the -15V and -9V
supplies are set at the correct levels. Couple the u.h.f. out-
put to a television receiver and tune the receiver until the

Fig. 1: Track detail of p.c.b. The board is available from Readers' PCB Services Ltd.
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Fig. 2: Component location diagram. The metal screen enclosing the modulator is made up of strips of tin plate, about 25mm
high and secured by soldering to the four pins inserted at the corners of the modulator section.

games unit's u.h.f. carrier signal is detected. This will be
indicated by a reduction in the normal off channel noise to
give a blank screen.

Switch off the power and insert the three integrated
circuits, taking care to ensure that they are correctly
orientated. When the power is turned on again it is likely
that there will be some video modulation on the screen. If
not, the colour reference oscillator is probably not set up
correctly: adjust the value of C 13 and try again. It may be
necessary to switch the power off and on to ensure that the
games chip resets correctly. Once video signals appear on
the screen, retune the receiver for a locked display. If the
display will not lock correctly it's likely that the sync pulses
are being clipped. Adjustment of R V3 should clear this
fault.

When the picture is locked in it should show the field for
the hockey game since this is always selected at switch on.
Press the game select button and check that the display
changes to tennis. Pressing the game select button again
should give the squash display. A further press of the game
select button should bring back the hockey game.

With hockey selected, press one of the player reset
buttons. After about two seconds the ball should appear
and will travel around the screen. At this point there may be
video buzz on the sound channel. Tune the sound sub -
carrier coil L I until the buzz fades out and the sound effects
ping is heard each time the ball bounces off a wall or player.

On some receivers where the a.f.c. is permanently active
it may be found that at switch on the receiver will lock to
the sound or chrominance subcarrier and it will be
necessary to retune the receiver for optimum picture
display.

Check that the player controls move the bats up and
down the screen. Bat size control can be checked by moving
the bats to the top of the field and pressing the player reset
button: the bats should change size each time the button is
pressed.

There is also a time out facility after each point has been
scored. If one player moves his bat off screen at this time

play will be stopped until he moves his bat back into the
playing field: service will then commence and the game
resume.

Having checked all the functions you are all set to start
your first television games tournament....

KEEP YOUR COPIES OF

Television
CLEAN AND TIDY
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Thorn's
new TV
Chassis

THREE new TV chassis have been introduced by Thorn
and were demonstrated to the technical press at a recent
briefing at Thorn's Enfield plant. There are two colour
chassis, the 9600 and 9800, and a monochrome portable
chassis, the 1690/1691, which is intended to replace the
well known 1590/1591 series.

THE 9600 CHASSIS

The 9600 chassis (9500 is the export version) is designed
to drive the 110° version of the RCA PIL tube, in the 22
and 26in. sizes. This tube, with its permanently attached
toroidal scanning yoke and sealed purity and static
convergence magnets, provides excellent geometry, self -
convergence and overall focusing, points which are particu-
larly important for Teletext displays where viewers pay as
much attention to the corners as to the centre of the picture.

Chassis Layout

As the accompanying photographs show, the chassis is
soundly constructed and accessibility is excellent. The
if./decoder board design used in the 8000/8500/8800/9000
chassis has been retained, but most of the rest of the chassis
is new or substantially revised. The various printed boards
are carried on a metal chassis and can be easily removed.
The power board is mounted vertically at the right-hand
side (viewed from the rear) and has two daughter boards,
the Syclops and the line/field oscillator boards. These can
be removed and plugged on to the projecting pins on the
rear of the power board for easy service access. There are
two boards mounted vertically at the left-hand side, the
tuner/remote control board and the i.f./decoder board. A
metal "door" provides screening between these and also
carries service information - there is a similar door on the
right-hand side of the chassis. The field and line output
board is mounted horizontally at the bottom of the chassis.
This position was selected because it's the coolest part of
the chassis. The power output transistors are mounted on a
quite massive heatsink which can be clearly seen in the
photograph of this board (board PC888). The board is held
in slides which allow it to be withdrawn to the rear: it can
then be raised and hooked into the service position.

The chassis has been designed to allow a wide range of

tuning and control arrangements to be used. Hence the
mounting of the tuner/remote control board at the left,
adjacent to the cabinet's front panel control layout.

Circuit Innovations
The main circuit innovation is the use of the Syclops Mk.

II power supply/line output circuit. It will be recalled that in
Syclops Mk. I, used in the 9000 chassis, a single transistor
acts as chopper and line output transistor, driving the
chopper and line output transformers. This arrangement is
not suitable for use with the large -screen, 110° version of
the PIL tube, mainly because of problems associated with
the start-up system required. In Syclops Mk. II there is a
separate line output transistor, whose base is driven by a
secondary winding on the chopper transformer. This
arrangement is similar to that used in several Sony sets and
the ITT FT110 chassis. It offers the incidental advantage
that an isolated chassis could be achieved quite simply by
using the chopper transformer as a mains isolating trans-
former. The chopper and its drive circuitry would then
be at mains potential, in a screened compartment, with the
rest of the circuitry isolated. There is a likelihood of a move
to the use of isolated chassis in the future, due to the
increasing tendency to connect other equipment (TV games,
VCRs, Teletext and Viewdata arrangements) to TV sets.

Thorn comment that the Syclops circuit used in the 9000
chassis has proved to be very reliable, and we've certainly
not had any feedback of problems ourselves. The circuit has
low power consumption and provides stabilisation against
wide variations in the mains supply (between 180V and
265V r.m.s.). A further improvement to the comprehensive
protection circuitry has been introduced in the 9600
chassis - there are now three modes of operation. The
protection circuitry monitors the chopper transistor's
current and various important voltages within the receiver.
Should any of these exceed various predetermined levels,
the protection circuitry either shuts the receiver down for a
moment or limits the power demand to safe values,
depending on the severity of the excess. If the overload is
transitory (e.g. a mains surge or c.r.t. flashover) normal
operation is immediately restored, but if the fault condition
persists for a second or more the set is shut down
completely.

Now this is all very nice, but makes fault finding rather
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Left: General view of the new Thorn
9600 chassis, which is designed to drive
the 110° version of the RCA PIL tube in
the 22 and 26in. sizes. The arrangement
of the chassis is remarkably clean and
compact. Ample space is available on
the left-hand side to allow a variety of
tuning and control arrangements to be
used.

Right: The chassis is arranged for easy
servicing accessibility and, with the
power devices mounted on the lower
horizontal board, for cool operation. The
left and right-hand panels hinge out-
wards or upwards. The power board's
two daughter boards are shown in the
service position, on the print side of the
right-hand vertical panel. The horizontal
line and field output board is shown in
the service position - withdrawn to the
rear, then hinged and retained at an
angle of 45° to give access to both
sides.

tricky since there is so little time in which to make a
diagnosis. Thorn have thought of this too, and have
provided two sockets to allow easy measurements of critical
voltages so that a rapid diagnosis can be made. The socket
on the line and field output board can be seen in our
photograph, at the bottom slightly to the right of centre.
The other socket is on the power board.

The annoying effect of picture breathing - changes in
raster size due to e.h.t. voltage variations - has been
overcome by introducing compensation circuitry. This
monitors the e.h.t. and feeds correction waveforms to the
NS and EW raster correction circuits. The EW diode
modulator is of the high-level type, and a patented high-
performance NS correction circuit is used.

Reliability

Our leader this month comments on the subject of the
increased reliability of recent chassis, and the 9600 is a
prime example. Thorn comment that an important aspect of
the design brief, from which work on the chassis started,
was that the receiver should "show a dramatic step forward
in television reliability". To this end Thorn carried out an
exhaustive investigation to determine the failure

The PC888 line and field output board. Note the massive
heatsink and the test socket at the front, towards the centre.

mechanisms associated with components used in the
television environment and thereby enable their behaviour
to be predicted. This investigation greatly influenced both
the electrical and mechanical design of the 9600 chassis.

It was found, for example, that the reliability of most
electronic components can be doubled by reducing their
operating temperature by as little as 10°C. The operating
temperature of the 9600 chassis has been reduced by
paying careful attention to layout and ventilation, using
low -power circuitry and providing substantial heatsinks. In
addition, handsome operating margins have been adopted
on the operating conditions specified for components. A
particularly striking example is the position of the e.h.t.
tripler, which is mounted in the coolest part of the receiver
where there is an unrestricted flow of cool incoming air. The
design of the chassis takes into account the worst external
ambient temperature and humidity ever likely to be
encountered (in Alice Springs, Australia, some people
watch television in a room temperature of 45°C). All
components have been specified so as to operate reliably
under these worst conditions.

A problem that arises is that having reduced the set's
operating temperature there is a corresponding increase in
the time during which initial failures can occur (the burn -in
period). These component failures are those which do not
follow the normal reliability curves. Thorn have overcome
the problem by fitting a special back to the chassis during
its 24 -hour soak -test period in order to increase the internal
temperature of the set. The back is also fitted with a fan to
ensure that the cabinet heat is not concentrated at the top.
Receivers are put through detailed set-up and testing both
before and after the soak -test period, so that parameters
which drift during the soak period can be effectively
screened. Thorn say that this method is unique.

Well known causes of unreliability are intermittent
connections and dry -joints. On the 9600, any connectors
which might cause damage should they become intermittent
are "doubled up" to minimise the chance of failure.
Stringent vibration tests are carried out to reveal possible
dry joint problems.

Because of the high degree of voltage stabilisation, things
such as the tube's heater voltage can be carefully tailored
for maximum tube life without the normal compromises
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necessary to take into account heater voltage variation due
to mains voltage variation. The tube heater in fact is
operated slightly below its rated voltage.

Thorn have certainly got their priorities right with the
9600 chassis, and we wish them success with this and its
eventual successors.

THE 9800 CHASSIS

The 9800 chassis replaces the 8800 in Thorn's range of
chassis. It drives a 90° delta -gun tube of improved type -a
pigmented phosphor, black matrix tube. Let's consider the
tube first. To obtain a high contrast ratio despite high
ambient lighting conditions, glass with a light transmission
of around 50% is normally used. This reduces the reflected
light by 75%, but also reduces the light output by 50%. In a
black matrix tube the space between the phosphor dots is
blackened. This enables the glass to be changed to give a
light transmission value of around 80%. The result is a
much brighter display, but the contrast ratio suffers to some
extent due to the slightly brighter looking tube face. With
pigmented phosphors the red and blue phosphor dots are
dyed red and blue to reduce the reflected light from the tube
face by about 25%. This darkening gives a much better
contrast ratio with a light output loss of only about 5%.

Basically, the 9800 is an updated version of the 8800,
retaining certain boards, but with the aim of adopting
current state-of-the-art techniques, improving the
performance and producing a clean, easy to make and to
service chassis. The 8800 panels retained are the
LE/decoder and field timebase/line driver panels; also, with
some modifications, the power and audio output panels.

Apart from the c.r.t., the main change with the 9800
chassis is the use of a diode -split line output transformer.
This provides an e.h.t. supply of 26kV with a source
impedance of around 2MS2. The combination of this line
output transformer and the new c.r.t. provides bright
pictures with minimum breathing. In addition, all the
auxilliary supplies for the receiver are derived from the line
output transformer, simplifying the mains power supply
circuit. The transformer is mounted on a module board in
order to reduce the number of hand -wired components and
hand -soldered joints.

The mains power supply unit now has to provide only a
stabilised 170V rail for the line output stage. The thyristor
circuit is retained with an overvoltage trip, but the mains
transformer is no longer required.

Thorn comment that the 9800 has also benefited, in
terms of fully specified components, from their research into
component failure mechanisms, and that the chassis has
been subject to all the "torture testing" they can devise.

MONOCHROME PORTABLES

Thorn's new monochrome portable chassis looks
conventional indeed at a first glance at the circuit, there
being just one i.c., a CA3065 for the intercarrier sound
channel. It seems however that in terms of the performance
you can get for a given cost, discrete component circuitry
has the advantage in applications such as this. And we've
heard that from other sources, so it's certainly not a Thorn
"line".

There are however several innovations. First, the set uses
one of the new generation of monochrome c.r.t.s which
operate at a much reduced first anode/focus voltage - 95V
in fact. So the same supply line can be used for these
potentials as for the video output transistor's collector

supply. The result is a much simplified line output
transformer. This component is novel in another respect
however - the silicon e.h.t. rectifier diode is encapsulated in
with the e.h.t. overwinding. This technique has been
adopted in the interests of improved reliability, in particular
when the receiver is used in high humidity conditions, since
the high -voltage a.c. waveform is contained within the
encapsulation, only the d.c. being in free air. Also novel is
that the e.h.t. lead can be easily changed if damaged - it
simply unscrews.

The other main innovation is the use of a varicap tuner
with rotary tuning. In a truly portable receiver, rotary
tuning has the advantage that the band can be searched
with ease. The rotary drive system has been designed
specially for Thorn and employs an epicycfic system driving
a special -law potentiometer. The component is both simple
and compact.

Also compact is the single printed circuit board, on
which the whole receiver apart from the mains transformer
and the customer controls is mounted.

One of the design targets was to achieve low power
consumption on both mains and battery operation. Battery
consumption has been reduced by typically 24% in
comparison with the 1590 series chassis - it's just over
1.3A at 12V, only slightly above the average for a modern
90° tube set whereas this chassis drives a 110° tube. An
extensive test programme was undertaken before the
chassis was put into full production.

REMOTE CONTROL

A simple, two -function ultrasonic remote control system
has been devised for use with the 9800 chassis. A standard
intercarrier sound i.c. (the TBA120) is used for the receiver,
with the centre frequency tuned to the mid -point of the two
frequencies used by the remote control transmitter. This
technique has the advantage of immunity from triggering by
wideband noise signals. For their export range of colour
receivers Thorn have designed a sophisticated remote
control system which has thirty control functions. This is
sufficient to provide remote facilities for use with a receiver
equipped for Teletext reception - Thorn consider that to
be successful with viewers, remote control should be used
for Teletext operation. Another feature introduced on
Thorn's export range of colour receivers is provision for the
time (in hours, minutes and seconds) and the channel
number to be shown in a box on part of the screen. The
techniques used to do this are basically similar to those
involved in Teletext control, so the two have been combined
in the new remote control system. Thorn's Teletext receiver
was on show, giving excellent results.

The rotary tuning drive system designed for the 1690/1691
series of monochrome portables.
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Servicing the
Waltham Model W125

THESE 24in. monochrome receivers have been imported
recently and are likely to be encountered in increasing
numbers. They are of East European (Hungarian) origin,
and we do not so far have a great deal of service informa-
tion on them. They appear to be pretty conventional in
design however and should not present too many problems.

The tube is a type A61 -120W and six valves are used in
the hybrid circuit. The front of the receiver is simple and
uncluttered. The main controls are concealed beneath a pull
down flap on the right side and consist of three user
controls, volume, brightness and contrast, with the volume
ganged to the rotary on/off switch, plus four press -buttons
for station selection and tuning. Each button has its own
scale, which rises toward 68 on clockwise rotation and
down to 21 anticlockwise. There are three recessed controls
at the rear: line and field hold plus height.

Removing the rear cover reveals a vaguely familiar swing
down chassis having something in common with the ITT
VC200 and the Indesit T24 layout. The method of securing
and releasing however has more in common with the
Russian Temp! A lever at either side operates heavily
spring -loaded claws, and there is nothing flimsy about this
arrangement.

It comes as some surprise to find that the line oscillator is
on the extreme left of the panel, driving the line output stage
which is on the extreme right. Apart from this the layout is
what one would expect, but one point will attract the eye
and that is the e.h.t. connector to the side of the tube. This is
a clip with no surrounding cover (a wire clip that is) and
this could come as a great shock to some. It could be an
even greater shock to the thin scan coil connecting leads
which are held at the top of the line output cage by a thin
elastic band: when the chassis is in the operating position,
these leads are in close proximity to the e.h.t. connector.
The elastic band is unlikely to survive long under (over!) the
heat of the line output section, so we strongly suggest that
the leads are moved from this position and secured
elsewhere.

In contrast to the exposed e.h.t. connector, the top caps
of the PL504 and PY88 valves have elaborate (screwed)
fixings!

Power Supply Circuits
The mains supply fuse B1 is in the neutral line to chassis

after the on/off switch, which means of course that when
this fuse fails the chassis and all other parts are left live. The
mains filter capacitor C405 could be one of the reasons for
the fuse being found severely blackened, as could a
shorted h.t. rectifier (D403). A BY127 can be used as a
replacement for this diode and a BY126 as a replacement
for the heater circuit dropper diode D404. There is a 2252
20W surge limiting resistor (R408) in series with the h.t.
rectifier diode and a 18052 20W dropper resistor in series
with the heater circuit.

The first heater in the chain is that of the PL504,
followed by the PY88. We don't like this arrangement too
much, and would prefer to see the PY88 first as this valve is

Les Lawry -Johns

usually the first casualty (not because it is a PY88 but
because it is the efficiency diode) and if it is first in the chain
it is usually the only casualty. Being second, it will tend to
take the PL504 with it and this is not nice. The last heater in
the chain is not that of the c.r.t. but the PCL86 audio
output valve.

There is a 400mA fuse in series with h.t. lines C, D and
E. In all there are five h.t. lines, so the smoothing is pretty
comprehensive. The main transistor supply line H (24V) is
obtained from pin 1 on the line output transformer via
rectifier D401. The varicap tuner programme selector
voltage supply is obtained via R401 from h.t. point D on
the other hand, as is the supply to the a.g.c. amplifier T104.

Signal Circuits
The tuner unit is fairly conventional and is operated from

a 12V supply which is stabilised by D402. The mixer (T5,
BF679M) is followed by the i.f. preamplifier transistor T2
(AF139). The tuning is by R523 etc., preset by R402.

The a.g.c. to the tuner r.f. amplifier (T4, BF272A) is
obtained from the emitter of T104 (BC107B), that for the
i.f. strip from its collector. Tuner a.g.c. delay is preset by
R139.

The first i.f. transistor T101 has a.g.c. applied to its base,
its emitter controlling the following transistor T102. These
two are followed by the final i.f. transistor T103 which is
fixed biased by R114 -R115.

The sound i.f. is picked off at the detector stage and
passed to a TAA691 i.c. for amplification and detection.
The 6MHz quadrature coil is L207.

The detected vision signal is applied without further
amplification to the video amplifier (pentode of the PCL84).
The amplified signal is developed across R124 and filtered
through to the c.r.t. cathode, the brightness control
operating on its grid.

The triode section of the PCL84 is the a.g.c. gate, the
contrast control R503 operating on its control grid, preset
by R130.

Timebases
The attenuated video signal appearing at the junction of

R125 -R126 is applied to the base of the sync separator
T301 via the filter network R302/C302, the resulting pulses
appearing at the collector being applied to the sync
amplifier (one half of the ECC82). The amplified pulses
developed across R305 are passed to the flywheel line sync
discriminator (D301 -D302) and, after integration by R306 -
C313, to the control grid of the field oscillator (PCL85
triode).

The d.c. output from the line sync discriminator is used
to control the line oscillator, which is the second half of the
ECC82 (the oscillator coupling is between its grid and
cathode). The sawtooth waveform appearing across R315
is coupled to the line output valve's control grid via C312,
producing some 50V drive which is stabilised in the usual

TELEVISION AUGUST 1977 531



R401
33k

R33
1 F 100

R16
27k

12V

C391
2 n21,

R15
820

RIB
22

T2
AF139

R17 minC20
5k6 "1.500p

MI
O

M2

IC22
0.5p

118

miC21
"1.4 p7

R509
L19 22 5Vemi

C40
47p

r

L17

15k
2p2

L101

151).m.

180p

330

1102

39p

4.120p

MPI 1.11;2
0

240p

22 p'"

T 39p

39p

.L103

L105

27p

.104

10

8k2

1

82

C1191
2n2Z

C1141
2n21

R107 L
2k2 106

6 80 6808111

R10 6

RIO
4k7

C11724
2n21

1107

R104
lk

C113 10138

T°

rak
TIO1

OF 198

R120
487

R112
1k5 108

R105 C112 R108
1k 2n

T102
BF199

C115 RI10
4k7 T2n2 1k5

C1251.
2 n 21

C118
2n2

I-

1109

R115
12k

R114
680

1C116
047

200V

0401

2R40
10k

No- R523 -R526

D405
3n3 TAA550

R405
0-560

8137
47k

D 200V 24V0103
AA118

R13
33k

R141
100k

R134
2 k7

ID 04
Tuner AGC 5111/6 AA118

C.

R132
220k

R139 R1352 RI36
22k 4k7 2k2

T104
BC107B

C127
2.2

.Tuning voltage to varicap tuner

AC

L

C405
0.1

131

1.64

S I /4-5

50-2

0414

0681
0404
BY134

R40228 0403
BV 33

R414
180
20W

R409
lk

5W 0408
R410 22=

1k

R131

330k

R413.rOWC406... ciC407680
220V3n3 200

C411

100iC409

100T
E

470

C412

`7T

fR338
V560

/10-13

R340
1M

R339
6810k,1M

1M5Z C329 R337 C326 0331 8348
or 2M2 -047 47k -01 -01 47k

Height

E o 220V B225V

C328

-0283

116671

R352
470k

R350

SV680
/10 13

Top
linearity

T2

C332
-028

II

R351
150

Field
linearity

R349 LC333
470 T 100

11
C318

4n7

5V11/6

Field
scan
coils

R345
100k

r
150k

R346 R508
1M 3NTT

2.2E
R341
100k

SV11/7

R300
4M7

Video
fronoLI

C301
01 R302

22k

C131,m
120p..

R332
IM

fs. 225V A

 225V B

232V C

200V D

R 303

C302
-022

R301
220k

15k

24V D 200V

R305
15k

C303
.022

F- 20---
R304

0301 100k
801086

3\C_

C313
-01

Rai
27

Z31012O16

I4
330p
030211,

0A1161

8306
27k

C306..
407

Fig. 1: Circuit diagram of the Waltham Model W125, excludi,
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Fig. 2: Layout of the main components on the main printed circuit board.

manner (R321 etc.). R318 acts as the width control. The
boost capacitor is C317 and the boost voltage some 820V.

Additional windings on the line output transformer
supply gating pulses for the PCL84 triode section, blanking
pulses for the c.r.t. grid, reference pulses for the flywheel
sync circuit and a feed to the transistor supply rectifier
D401. The 16kV e.h.t. is derived from an overwinding and
rectified by D304.

The field timebase circuit calls for very little comment as
it's quite conventional except for the fact that the triode's
cathode and control grid are returned to the output
pentode's cathode, which is something to bear in mind when
taking voltage readings.

Something else worth bearing in mind is the fact that the
control grid of the output pentode is returned to chassis via
the linearity controls. Thus an open -circuit at an end
contact on one of these can cause total field collapse, due to
the control grid being driven heavily negative, causing the
valve to cut off (no voltage across R349, no 22V at the
cathode).

Sound Output Stage
Similarly the audio output stage is quite straightforward,

except for the output transformer's feedback winding which
applies negative feedback to the cathode of the triode stage.
Additional feedback is provided by C217.

Common Faults
There is one fault which will certainly be encountered

sooner or later. The symptoms are that the picture and
sound signals fail, leaving a goodly amount of snow and
noise. This denotes that the tuning voltages are in error. The
two suspects are R401 (33k52) and D405 (TAA550
stabilising i.c.). If the voltage at the i.c. is low, check the
value of R401. If this is in order disconnect the i.c. If the
voltage immediately rises the i.c. is leaky. If the voltage is
normal however, check the preset R402 which could be
open -circuit, leaving nothing at the tuning presets.

There are variations on this theme of course. The i.c. can
play about, the plug and socket connections can be less
than positive, or the presets can have poor contact. The
symptoms will nearly always give a clue as to the cause.

The next common fault is a rather unexpected one. The
valve holders do not always exactly match the valve pins,
and it's not unusual to find one of the valves looking

decidedly pale due to the ingress of air. Fit the replacement
with care.

No E HT or Lack of Width

It's often the case that the 400mA fuse (B3) will be found
open. This is usually due to the PL504 line output valve
drawing excess current. Nine times out of ten this is due to
the ECC82 line oscillator failing to operate, either because
it doesn't feel like it or because it is not being supplied with
h.t. If checking these points fails to restore the raster it
could well be that the PL504 itself is at fault, but there are
times when the valves are not at fault and the supply to the
ECC82 is intact but still the output valve is cherry red (no
drive).

Note that the supply to the oscillator is from E via the
decoupling resistor R312 and then through its load resistor
R315. Another feed is taken from R312 to the line sync
discriminator diodes via R309 and R3I0. If one of these
resistors goes high, first the line sync is lost and then the
ECC82 gets a bit upset. Make a general check on these
resistors and the diodes therefore, and include in this check
the cathode circuit diode of the ECC82 (D305).

Lack of line drive isn't the only reason for the PL504
getting hot and bothered. Lots of things can upset it,
although not quite as severely as lack of drive. The trouble
need be nothing more than a shorted boost capacitor
(C317). Lifting the top cap off the PY88 will prove this by
restoring a goodly measure of e.h.t. if C317 is short-circuit.

A shorted e.h.t. rectifier and shorted turns in the scan
coils can be proved by disconnecting these items, as can
disconnecting the 1.t. supplies prove whether a fault here is
damping the stage. The PY88 should also be checked - by
replacement.

With all these possibilities out of the way, the prospect of
shorting turns in the line output transformer remains to
daunt the faint at heart.

Many of the items mentioned above could also cause
lack of width, and to this list must be added R320 and the
width control itself, R318.

Weak Sync
If the field sync is steady but trouble is experienced with

the line hold, check the ECC82, R309, R310 and the
discriminator diodes D301 -D302. If the field sync is also
affected (general loss of sync) check the 4.7MS2 resistor
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R300 to the base of the BC 108 (T301). Then check R303
and R305, the BC108 and the ECC82. Check R125 if
necessary.

If the line sync is good but the field takes some time to
come to rest (i.e. rolling when first switched on) the PCL85
is almost certainly responsible. Cries of "Oh, the man's a
genius". Think nothing of it: there are more blinding
glimpses of the obvious to come.

Field Faults
Severe bottom compressionis usually due to the

PCL85's cathode electrolytic (C333) drying up, and if the
valve has given trouble its cathode bias resistor R349 must
also be checked (I told you there were more gems to come).
It is as well to bear in mind that if this resistor rises in value
the top of the picture can be compressed.

Even loss of height at the top and bottom should call
attention to R332 and R339 (well I never).

Sound Troubles
Still in the kindergarden or sprogsschool, if the sound

plays about, making a loud noise when it goes off or comes
back on, sharply tapping the PCL86 will further your
education no end. If it's the cause of distorted sound
however, please check its bias resistor R214 after replacing
it.

If the distortion varies with the tuning however, check the
setting of L207. The tuning of this core is quite critical.

Habits of the PCL84
As a PCL84 valve is used as the video amplifier it is as

well to be aware of one of its shortcomings. This is its
distressing habit of developing a screen to control grid
short. It would appear that the set's designer didn't know
about this, because if he (or she) had they wouldn't have fed
pin 9 direct from the D h.t. line and they wouldn't have d.c.
coupled the control grid (pin 8) to the vision detector diode.
Instead, they would have included a small resistor of say
5162 (decoupled) in the feed to pin 9, hung a d.c.restorer on
pin 8 and inserted a capacitor between L113 and L117. As
it is, one will have to face up to a clean up job in this area
when the fault occurs. This will involve replacing the
dete6tor diode D101 and R122 (cathode bias) when the
fault burns out these items. Nonsense, they scream. Pure
speculation, they holler. Sorry, we say, very sorry.

Conclusion
We will be watching these sets closely over the next

couple of years, and if any unusual faults develop we will
'-report accordingly. It looks as if home produced

monochrome sets will be in short supply in the near future,
so we may have to get used to imported table models as well
as portables.

Speaking for myself, if the sets I encounter in the future
use the somewhat dated design of this one I shall not
quarrel with my fate, though they tell me that some types of
valves are going to be in very short supply very soon. Oh
well.

Spares

For spares, enquiries should be sent to Waltham
Electronics (UK) Ltd., 155-159 Queen's Road, Watford,
Herts. WD1 2QH.

Television
 ONE -CHIP TOUCH TUNING
Mechanical station selection using a combined
potentiometer/switch assembly is the most common
method employed in sets equipped with varicap
tuners. Our constructional project next month
describes an exceptionally easy method of going "all
electronic", based on a Plessey touch -tuning i.c.
Connection to the receiver is via the existing leads
used for the mechanical selector. The unit is powered
from the 33V tuning supply and uses I.e.d.s for
channel indication.

 A DAY IN THE LIFE OF ...
It's that man again. Who else but Les U,
commenting on an average (?) day's business, faulty
sets, dropped Avos, troublesome customers and all.

 IC BURST GATE GENERATOR
A precisely timed burst gate pulse is essential for
correct colour reception. This can present problems
for the constructor, especially if his test equipment is
limited. An effective answer is the use of a simple
monostable i.c. to provide the pulse.

 PYE HYBRID COLOUR SETS
The Pye 691/693/697 chassis were produced in
large quantities: Andy Denham provides a run down
on the stock faults.

 VCR RECEIVER CONVERSION
Older TV sets were not designed to operate with
VCRs and can't usually follow the more variable line
sync pulses in a VCR's signal. A complete solution is
to fit a modern line oscillator i.c. designed for
switching between off -air and VCR operation.

PLUS ALL THE REGULAR FEATURES

ORDER YOUR COPY ON THE FORM BELOW

TO
(Name of Newsagent)

Please reserve/deliver the SEPTEMBER issue of
TELEVISION (45p), on sale August 15th, and
continue every month until further notice.

NAME

ADDRESS
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ROGER swum

"WHERE has all the Sporadic E gone?" was the question
heading a recent letter from a correspondent. On the day I
write this (May 25th) the hoped for SpE conditions have yet
to materialise. True, there have been some fairly good
openings, but nothing very sustained and certainly nothing
up to the expectations for late May. SpE conditions seem to
have been excellent in Australia, where the season has just
come to an end. It could be just that our season is starting
late, and that by the next time I write there will be plenty to
report. But there have been years when SpE just hasn't been
good - 1966/7 for example.

During the few openings so far there has been only one
surprise. Several enthusiasts have reported that RTP
(Portugal) has been seen using the Fubk pattern with the
identification "RTP 1" and PAL colour. Clive Athowe for
one locked strong colour signals. Confusion was caused for
several days when RTP apparently transmitted the Fubk
pattern without identification. The Canary Islands were
twice received in Leeds, on ch. E3 with the identification
"Izana".

Stations Logged
My own log shows a healthier trend this month compared

to earlier in the year. With the assistance of Baby Bunney,
early morning activity has been enhanced, with switch on
most days at 0600-0630. It's almost a daily event to log the
USSR on either programme material or the electronic
pattern, and from about 0650 pings from CST
(Czechoslovakia) occur with the EZO pattern. The follow-
ing report contains my own results plus observations from
others, in the interests of assisting with station identification
etc.
4/5/77 There was an early morning SpE opening from

0745 to 0815 BST. Signals included MTV -1
(Hungary) ch. R1, West Germany E2 and JRT
(Yugoslavia) E4.

5/5/77 Another 0650 SpE opening, lasting ten minutes,
with two Russian transmitters on ch. R1, one on
programme material and the other with the
electronic test pattern.

13/5/77 Two SpE signals from Russia on ch. R1 between
0735 and 0815.

15/5/77 Russian ch. R1 signals at 0725 and 1350.
16/5/77 A good SpE opening provided strong ch. E2

signals from Finland, using the Fubk pattern with
the identification "YLE HLKI". Also SR
(Sweden) ch. E2 and TSS (USSR) chs. R1, 2
between 0820-0915.

17/5/77 Slight SpE activity, with SR ch. E2 and an un-
identified signal on ch. R1 between 0855-0905.

22/5/77 An excellent SpE opening: RTVE (Spain) chs. E2,
3, 4; RTP E2, 3; MTV -1 R1, 2, 4; ORF (Austria)
E2a; plus unidentified signals on E2, E3 and R3.
The opening lasted from 1300-1500, with a later
opening from 1800 onwards giving RTVE.

25/5/77 Just before writing this there was a minor SpE
opening with TVP (Poland) ch. R1; SR E2; and
several unidentified signals on chs. R1 and E3

A number of SpE openings were logged by Clive Athowe
(Norwich). On May 4th he received TSS (USSR) on chs.
R1 and R2 at 1300, and on the 9th he again received TSS
R1 and R2, also RUV (Iceland) ch. E2 at 1800 on colour
bars. The 15th produced RUV again from 2325-0001 on
chs. E3 and E4, and the 17th JRT (Yugoslavia) ch. E3 dur-
ing the early morning and TSS Rl. Later on during the 17th
RTVE chs. E2/3/4 appeared, and there was another
mystery signal, possibly of African origin, from 1919-1928.
The signal was very distorted, with smearing and ghosting -
the type of signal you get from Africa on the rare occasions
when they appear. The propagation mode seems to be some
form of trans -equatorial skip combined with SpE. Did
anyone else see this signal - on ch. E2?

The prolonged high pressure system over the UK, with
accompanying easterly air flow, failed to produce many
tropospheric signals here in south Hampshire. Elsewhere
however I gather that such signals appeared with above
average frequency. Band III and u.h.f. trop signals were
received from West and East Germany, and Danish Band
III signals also put in an appearance.

To summarise then, a quiet period for the time of the
year, with few surprises.

Band / Aerials to your own Design
We have often given details of various wideband Band I

aerials for home construction, since apart from the
Antiference combined Band I/III MH308 aerial such arrays
are not available commercially. Recently however we've
been in contact with a couple of manufacturers who will
make wideband Band I arrays to your own design - provid-
ed they are straightforward and not, say, complicated log -
periodic aerials. Anyone interested should send exact details
of their requirements to either of the following two com-
panies: Maxview Aerials Ltd., Maxview Works, Setch,
King's Lynn, Norfolk PE33 OAT; or Premier Industries
(Cheltenham) Ltd., 343-5 High Street, Cheltenham, Glos.
GL50 3HS. A quote will be forwarded and the aerial made
on receipt of payment. Since the aerials will be one-off jobs
the prices will inevitably be somewhat higher than for a
standard Band I array.
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IC Wideband Amplifier
In the May column I mentioned an i.c. wideband

amplifier available from J. Birkett (Lincoln). Frank Luman
(Glasgow) has since written with advice on improved
performance. He was experimenting at 96MHz and found
that much of the noise and other problems experienced
completely disappeared when a 10-30pF trimmer was add-
ed across the input choke - thus decreasing the bandwidth
by tuning the input circuit. Frank found that the tuning was
critical but that when correctly aligned the amplifier gave
really excellent results. Another constructor found that
reducing the supply from 6V to 4.5V gave better results
with one i.c., and it may be worthwhile experimenting with
rail voltages in the range 4-8V.

Foreign Desk
Switzerland: Brian Fitch reports that the authorities have
dropped plans for a second TV network in each of the three
languages French, German and Italian. Instead, a further
expansion of the relay network is planned to give full
coverage of the country in all three languages.

Malaysia: Radio Television Malaysia (Kuala Lumpur) is to
experiment with PAL colour transmissions. Regular pro-
grammes are expected to start in Autumn next year.

Libya: Libyan TV is experimenting with SECAM colour. A
programme exchange with France via satellite is proposed
this Autumn.

Italy: RAI (the Italian TV service) started PAL colour
transmissions on February 1st, with up to 42 hours weekly
on both networks.

Israel: For those within tropospheric range, take care! Kol
Yisrael is transmitting 90 minutes of Arabic programmes
nightly: this might cause confusion if the sound is Arabic
and subtitles Hebrew!

News in Brief
The Indian government is to encourage further expansion

of TV, and the setting up of autonomous networks within
the AIR system ...It seems that Cuba has abandoned
SECAM colour in favour of NTSC for economic and
technical reasons.

The PM5544 test pattern used by RTB-1 (Belgium), ch. E8.
Photograph courtesy Ryn Muntjewerff.

IF PREFFERED, QUALITY FM & TV INSTALLATIONS IN
LONDON, SURREY, NORTH KENT, NORTH SUSSEX.

2 YEARS GUARANTEE.
OUR SILVER JUBILEE SUMMER'S OFFER

10% OFF ALL AERIALS, ACCESSORIES & ROTATORS

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

Stockists of the fines
aerials available in Britain:
FUBA TV & FM aerials

Germany).
J. BEAM TV & FM aerials,
ANTIFERENCE TV & FM aerials,
UKW. FM aerials (E. Germany).

The fabulous golden
anodised FUBA XC 391.

ASTRA (D.I.Y.) AERIALS
Backed by 23 years practical aerial rigging experience.

GENUINE D.I.Y. SPECIALISTS IN FM AND TV AERIAL WORK.

WE ARE A FAMILY FIRM WITH A GREAT DEAL OF PRACTICAL KNOW-
LEDGE OF TV & FM & ROTATOR AERIAL WORK. THESE DAYS 90% OF
OUR TRADE IS WITH D.I.Y. FOLK (SAVES HALF YOUR COSTS). WE
CHARGE FOR AERIALS AND PARTS-THE KNOW-HOW IS FREE. AFTER -
SALES ADVICE IS ALSO FREE. SOME D.I.Y. FIRMS WILL WILLINGLY
SELL YOU AERIALS BUT SHOULD YOU GET STUCK OR NEED SENSIBLE
ADVICE - OH DEAR! HARD CHEESE MATE! EVER BEEN HAD!

WE'RE FAIR, SURPRISINGLY TOLERANT, LOVE A CHALLENGE,
WE ONLY OBJECT TO 'WON'T BE TOLDS' AND PEDANTS!

INCIDENTALLY-YOU CAN SWAP AERIALS AND PARTS TILL SATISFIED.

TRADE ENQUIRIES WELCOMED.
Over 2,500 aerials stocked; all transmitters; poles; lashings; rotators; clamps; wall
brackets; amplifiers; baluns; low -loss coax white or brown; super low -loss coax;
300 ohm cable.

Many of our customers come from recommendation.
53 WHITEHORSE ROAD, CROYDON

Nr. Gloster Pub & Garage. Tel: 01-684 4300/5262.
OPEN 9.30 -5.30: OPEN LUNCHTIME. 24 hour answering service.

FM AND TV AERIALS AND ROTATORS ON DISPLAY.

New Masthead Amplifier
Labgear Ltd. (Abbey Walk, Cambridge) have produced a

new high -gain low -noise masthead amplifier, type CM7025.
This is a grouped device, not wideband, having a gain in
groups A, B and C/D of 29, 28 and 27dB respectively. The
noise figure is less than 4dB.

Help Wanted
Mike Allmark (6 Miles Hill Avenue, Meanwood, Leeds

LS7 2EL) has purchased a government receiver type RL85.
Unfortunately he has no information on the circuit. Can
anyone help? It looks an interesting unit, despite rather
elderly valve types, and is tunable between 28-84MHz, ideal
for DX monitoring. If there is a source for these receivers
we would appreciate hearing of it.

From Our Correspondents . . .

Anthony Harris (Fareham) has returned from the
Canaries with information on RTVE Tenerife. The test card
is transmitted between 1315-1330, with programmes
thereafter (at 1435-1500 Telecanarias, a local news pro-
gramme). There is a further test transmission for the even-
ing programmes at 1745-1800. These times are similar to
BST. Tony comments that the UK TV services are
sophisticated in comparison with RTVE's offerings there,
Colour TV receivers in the SABA range (26 in.) cost £800-
£1000!

Good news from Hugh Cocks (Devon). He's noted
Norway (NRK) using the PM5544 test pattern with in -
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The new range of Multibeam u.h.f aerials, the MSG range,
features an extra large screen -grid reflector to give improved
directivity. There are three models, the MSG8, MSG15 and
MSG21, with eight, fifteen and twenty one multi -element
director assemblies respectively. The aerial shown above is
the MSG8.

dividual transmitter identifications. Recently he observed
both ch. E2 Melhus and ch. E3 Gemel with identifications.

Anthony Mann (Western Australia) reports increased F2
activity on April 11th. This brought in Chinese video on ch.
R1 from two stations, but weak unfortunately. At 1920
local time the KBS (the Korean Broadcasting System) f.m.
transmitter link at 44.3MHz was received. This prompted a
look on ch. R1 which had a relatively strong signal but with
low video modulation, possibly a still shot. This became
patchy and weak, but a 5kHz beat pattern (indicating the
presence of at least another station) was noted. There had
been other F2 activity that day, up to 36MHz with another
KBS link at 32.6MHz. April 16th again produced F2, in the
high forties (MHz), but nothing was seen on ch. R1/E2.
These signals are propagated over some thousands of miles.
Earlier, in February (12th), Anthony logged triple hop
(3,400 miles) from New Zealand on ch. 1, and double hop
(2,000 miles) from NSW on ch. 0 and 1.

Whilst on multiple hop reception, Alan Latham in the
warm Gulf area of Abu Dhabi has been experiencing quite
remarkable Band I reception. First of all he comments that
Jordan ch. E3 uses vertical frequency bars, and at 1455
GMT the PM5544 pattern appears with the identifications
"JTV" and "AMMAN", followed by the clock at 1500
(which of course is two hours ahead of GMT). His reception
includes Rostov ch. R1 (1,800 miles); Calcutta ch. E4
(2,200 miles); Pakistan ch. E4; Bucharest, Rumania ch. R2
(2,100 miles); and Budapest, Hungary (3,000 miles) ch. Rl.
Most of this reception (apart from unidentified PM5544
patterns on channels R1 and R2) occurred on May 20th.
Did anyone see anything on this day in the UK? With the
excellent signals that Hungary can provide on ch. R1, com-
bined with a double hop from the Middle East to Hungary, I
feel that given the right conditions we could just have seen
Iran ch. E4, other Band I Middle East stations or even
Bombay ch. E4!

Unusual Propagation Effects
Alan has seen two unusual propagation effects. One con-

sisted of a 1,000 mile SpE signal which travelled over a land
path but showed fading similar to a trop signal. He wonders
whether this is a combination of SpE and trop ducting! The
other effect consists of a very distorted but strong SpE (?)
signal with an 0.5MHz bandwidth, often lasting less than a
minute. The stations so far identified are of Indian origin

(i.e. 900-2,200 miles), but the 0.5 MHz bandwidth makes
identification very difficult. I must confess to never having
seen anything like this, though I have experienced the weak
SpE/trop fading type of signal on very long hop recep-
tion from Russia. The one time I think I received Cyprus
(Ian Beckett received it twice) on its old ch. E2 it appeared
as a weak and slow fading trop signal. The characteristic
test card was the clue to reception of Cyprus. This
transmitter closed some years ago unfortunately. Perhaps a
reader can enlighten us on these unusual signal
phenomena?

HOW TO DX - PART 4
In previous parts we have dealt with aerials, practical

aerial installations and preamplifiers. We don't intend to say
much about filtering out unwanted signals and inteference,
since this subject will be covered by Hugh Cocks in a
separate article which will appear in these pages shortly.

Sporadic E signals often arrive at considerable strength,
usually in Band I but sometimes extending up to Band II
and occasionally Band III. Since the signals are reflected
from the ionosphere, aerial height is not too important: one
can often trade signal strength for reduction in interference
from local signals. The Band I DX array can be the lowest
of the aerials therefore. With tropospheric signals in Band
III and at u.h.f. however, the method of propagation means
that the aerials must be mounted as high as possible for
maximum signal. For optimum DX -TV reception we need
to be able to receive all the various TV channels used in
East and West Europe, in Bands I/III and at u.h.f.

VHF Coverage

Very few recent UK receivers have v.h.f. coverage. The
majority are limited to pushbutton or continuous u.h.f.
tuning. Some of the more expensive continental colour sets
have v.h.f./u.h.f. tuning systems, but unfortunately these
again usually feature pushbuttons. The easiest way to start
DXing with the minimum of technical knowledge is to
obtain a current model with full v.h.f./u.h.f. tuning on
separate tuners (preferrably without pushbuttons), or to
obtain an imported set with continuous u.h.f. tuning. At a
price, various importers will provide sets featuring separate
v.h.f./u.h.f. tuning and with sound channels that tune to
System I (6MHz, UK system) and System B (5.5MHz,
continental system). Portatel Conversions Ltd., Unit 19,
Sunbury Cross Centre, Staines Road West, Sunbury -on -
Thames is one source.

The Polish TVP-2 network identification card.
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Alternatively, full v.h.f. coverage can be obtained using a
u.h.f. only receiver by adding an up -converter which
converts signals in the 40-250MHz spectrum to a suitable
section of the u.h.f. spectrum. The output from the up -
converter is simply plugged into the u.h.f. set's aerial socket,
and the u.h.f. tuner then gives v.h.f. coverage (often between
channels 30-60). It's essential however to use an up -
converter which has an r.f. amplifier stage. Such units are
available from Teleng and Labgear. I understand that
secondhand units are sometimes available from rental
companies.

Both the imported v.h.f./u.h.f., 5.5/6MHz receiver and
the u.h.f. only receiver will normally operate at 625 lines
with negative -going vision and f.m. sound, and since the
intercarrier sound system is used the i.f. bandwidth will be
wide. An up -converter will not change standards of course,
so that if a channel with 5.5MHz sound is being received on
a set designed for System I the results on sound will be very
poor.

Multiple -standard receivers are available in some
Western European countries where programmes on
different standards can be received - in such areas as the
French, German, Dutch, Belgian, Swiss and Luxembourg
borders. Such sets can be obtained, but the price is
relatively high by UK standards.

IF Bandwidth
As the accompanying frequency chart (Fig. 1) shows, a

great many frequencies are used for TV channels. Signals at
all these frequencies will obviously not normally be received
at the same time at a given location. Under certain
circumstances however, for example an SpE opening,
several signals may be received simultaneously. Let's
consider the Bournemouth area for a moment. If short skip
SpE signals come in from the south you could find France
ch. F2, Italy ch. IA, Spain ch. E3, Portugal ch. E3 and
Switzerland ch. E3 all present. In addition the local BBC
transmitter at Rowridge provides strong signals in this area
on ch. B3. So if you tune to say ch. IA under these
conditions there will be severe problems due to the wide i.f.
bandwith - if all the signals are strong, the presence of the
F2, E3 and B3 signals will make it extremely difficult to
tune in the Italian signal. In other words, the selectivity is
poor, with low adjacent channel rejection - to be expected
since the receiver is simply working as its designer intended!
The answer is to modify the receiver, reducing its i.f. band-
width so that it becomes a vision only set but with excellent
selectivity. In this way, closely adjacent channels can be
tuned in with minimum overlapping. An added advantage is
that for a given signal level the visible noise will be less.

Most DXers - myself included - use elderly 405/625 -line
dual -standard receivers. The timebase switching is disabled
so that the set works on 625 lines only. The i.f. strip
switching is retained to give provision for positive- or
negative -going vision signals and wideband (625 line) or
narrowband (425 line) i.f. bandwidth. For 99% of the time I
operate my sets in the narrowband mode. Such
modifications depend on the enthusiast's skill - if you don't
know what you're doing it's unwise even to remove the set's
rear cover.

Using a VHF Tuner
Apart from using an up -converter there are two methods

of obtaining v.h.f. coverage. A turret tuner fully loaded with

116571

System A
UK
405 lines
(+ video)

System B
W Europe
625 lines
1-video)

46

45 00
Ch. B1

50 55 60

51.75
Ch.B2

56 75
Ch B3

61.75
Ch.B4

48.25 4 75 53.75 5515 6215
Ch.E2 Ch.E2A Ch.LA Ch.E3 Ch.E4/1B

System D
E Europe
625 lines
( -video)

65 MHz

49.75 59.25
Ch.R1 Ch R2

System E
France
819 lines
(+video)

52 40
Ch F2

65 55
Ch.F4

Fig. 1: Band I vision carrier frequencies used in Europe,
excluding Eire and the UK B5 channel.

coils preset to the required frequencies can be used - it may
be necessary to employ two such tuners, one for Band I and
the other for Band III - or a v.h.f. varicap tuner can be
obtained. For about L10-£15 the latter can be made into a
self-contained unit with its own channel metering and power
supply (for details see the October 1973 issue of Television).
I've modified the v.h.f. tuners in my sets so that they tune to
the sets' i.f.: by feeding the output from the v.h.f. varicap
tuner to the set's v.h.f. tuner you in this way obtain an extra
two -stage i.f. preamplifier. It's essential to disable the local
oscillator when doing this of course, to prevent noise and
patterning. Information on set modification was given in the
December 1973 issue of Television.

There's no reason why an external v.h.f. tuner unit
should not be used with a "u.h.f. only" receiver. Care must
be taken over mains and d.c. isolation between the units
however.

Adding Tuned Circuits
The i.f. bandwidth of a u.h.f. receiver can be reduced by

adding tuned circuits prior to the i.f. strip's input. The most
economical way of doing this is to use the selectivity unit
from the Philips G8 chassis. This unit contains a transistor
and four tuned coils. If you connect this in circuit and tune
the coils for maximum output with a weak signal present
excellent bandwidth reduction is achieved. A miniature
d.p.d.t. switch can be used to bypass the unit when wide -
band operation is required (for further details see the March
1976 column).

Other Receiver Requirements
Other basic receiver requirements are high gain with

stability, and excellent sync locking under weak signal
conditions, with freedom from line frequency drift. Flywheel
line sync is essential.

Conclusion
This brings me to the end of this potted "How to DX"

series. I'll be pleased to answer individual queries either
individually or, if there are sufficient questions, in a "Q and
A" section in a subsequent column. I've often been asked
how many DXers there are. Quite honestly, we've no idea. I
have a list of several hundred who regularly write with news
etc., but from time to time we hear from new corres-
pondents who've evidently been DXing for many years
without contacting us! There's no club in the UK for TV
DXers, though several short-wave clubs have a v.h.f.
section in which there is some TV interest.
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Some Japanese Colour Set Faults

JAPANESE colour television receivers have over the years
earned a reputation for being extremely reliable, often giving
several years of service without any sign of failure. In the end
however the inevitable happens and the luckless service
engineer finds himself with an alien Eastern receiver sitting
upon the bench in front of him, exhibiting an obscure fault
which will probably mean hours of frustrating work, often
without the aid of a service manual.

The interior of a colour set of this type is unfortunately a
rather fearful sight. There are usually many circuit boards of
every conceivable shape and size, poised at precarious angles
within the cabinet. These boards are connected by a labyrinth
of multicoloured wires which theoretically run from board
to board but which seem to go round and round in circles
when any attempt to trace their exact destination is made!
Because of this, the repair racks often end up bulging
with Japanese sets when all the Decca, ITT, and Philips
receivers have long since been despatched to their
respective owners.

Over the last few years a number of different types of
Japanese colour receivers have found their way through our
workshop, and we have even noticed occasional trends
towards a common fault pattern emerging. So in view of this
we are going to have a look at a variety of makes of Japanese
colour sets and see what sort of faults are likely to turn up. A
few weeks ago we had to make a concentrated effort to clear
the backlog of these sets from the sagging "in for repair"
racks, where they had been sitting patiently awaiting
attention. Our experiences during this repair session are
relayed to our fellow engineers in the following notes, in the
hope that someone somewhere will be saved perhaps just a
little time and brain power.

National TC42G

A National Model TC42G colour receiver was the first to
be taken down from our repair racks, and a quick glance at
the job ticket revealed that it was suffering from a complete
loss of colour. As we had never experienced any sort of
trouble with the colour decoder before, it meant starting from
basic facts by making a quick study of the service manual. We
soon discovered the colour killer control R616, which is
mounted on the chroma board at the bottom left-hand side of
the set. To override the colour killer the control is rotated fully
anticlock wise, but on doing this we found that there was still
no trace of colour information to be seen on the c.r.t. From
this we could only conclude that either the reference
oscillator had stopped running (IC602, type AN236) or the
chroma amplifier had given up working.

We thought it wise to check the power supply to the
decoder panel first however, and all was found to be well at
test point B4 (see Fig. 1) where the 24V supply enters the de-
coder unit. We then noticed that this line fed a rather large 3W
resistor, R628 150Q on the middle left-hand side of the panel.
This was cooking away merrily. Investigation showed that
this resistor fed a further 12V supply line stabilised by a zener
diode, D604 type ZBI-12, and since there was no voltage at
the 12V end of R628 we thought it possible that the zener
diode has failed. A check with an Avo meter switched to the

Peter Murchison

ohms range soon proved that there was a dead short to
chassis across the 12V line.

Having suspected the zener diode we were now left with the
job of finding it! After much searching it turned out to be an
oval shaped green component hidden away under a tinplate
screening cover along with the entire reference oscillator
circuitry. Once located, the zener diode was soon proved to be
faulty and was quickly unsoldered. Having no genuine
National Panasonic replacement, we had to make to do with
the next best, a Radiospares BZX61 C 12V, a fairly heavily
rated component, which was soon fitted. On switching on, the
12V line was found to have been restored to normal and
colour once again returned to brighten the image on the
screen.

We noticed however that there was a tendency for bands of
miscoloured lines to flash at random across the picture,
especially when the line hold control was set toward one end.
It looked rather as though the PAL bistable switch was
occasionally missing a trigger pulse, since the lines were
"mirror image colours". We checked the line pulse input to
the bistable - at test point B5 on the decoder - but the pulses
were present and of reasonable amplitude.

Our thoughts then turned to the ident circuit, which also
controls the bistable switch, and a quick check with a scope at
the collector of the ident amplifier transistor Tr602 proved
that the 7.8kHz ident sinewave was a little low in amplitude
at 25V. A quick twiddle of the tuning coil L610 soon restored
the ident to a full 30V however and the fault condition cleared.

We now found that the colour locked solid irrespective of
the setting of the line hold control, and a good colour picture
was obtained. On subsequent occasions when servicing these
receivers we have noticed that the ident coil has been slightly
maladjusted, and we can only conclude that some drift in
component tolerances has occurred after a few years'
operation. Perhaps one of the tuning capacitors C655 or
C656 could have slightly changed value, throwing the tuned
circuit slightly off resonance.

Having successfully tackled the no colour fault on the
formidable National set without difficulty we felt confident

24V
134

R628
150
3W

C613 D6042201 ZB1-12

I
116601

12V

IC602
AN236

Ref osc/burst cc

k8

C6551
068

560k

33k 022 220
ere-V\A-1

656
018

4,7

L610

7.8kHz0 30Vp-p

Tr 602
2508284

Fig. 1: Loss of colour and also faulty PAL switching were
traced to this section of the decoder in the National Panasonic
Model TC42G. The ident tuning coil L610 occasionally needs
peaking for maximum ident output and hence optimum colour
stability.
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Fig. 2: The a.g.c. circuit used in the Sanyo Model CTP370 hybrid receiver. The gated PCL84 (triode section) will be familiar to
those who recall the Plessey/Defiant monochrome sets - see also the Waltham circuit elsewhere in this issue. In this Sanyo
circuit however the video signal is applied to the grid instead of the cathode of the triode - which conducts during the back porch
period of the signal when a line -frequency gating pulse arrives at its anode. The negative voltage developed across C914 is thus
proportional to black level, and is used to control the conduction of the following two transistor dc. amplifierstages.
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enough to take the next Japanese colour set down from the
"awaiting repair" racks, hoping for another quick and easy
repair. This proved to be an ancient hybrid Sanyo 16in.
receiver which everyone in the workshop had been steering
clear of!

Sanyo CTP370

The only circuit diagram we had proved to be a single sheet
of paper Selotaped to the rear of the set. It showed only the
bare essentials, there being no layout diagram or any
oscillograms. The valve line up looked promising however,
there being the usual PL509 and PY500 in the line output
stage, a PCL86 for sound, a PCL805 field oscillator and out-
put plus three ECC82s and two PCL84s. Two ECC82s
turned out to be the colour -difference output valves, with
the spare triode section for flyback blanking, whilst the third
ECC82 proved to be the line oscillator stage. The pentode
sections of the PCL84s were video amplifiers, whilst the
triodes were the sync separator and part of the gated a.g.c.
circuit respectively.

We switched on and were immediately greeted with a really
nasty situation. The set had an old fashioned rotary u.h.f.
tuner, and an "automatic fine tuning switch" which was first
set to manual before commencing tuning. The display
consisted of a faintly "snowy" raster until a station was
reached, when it came in with a sudden rush, severe video
overloading, bent verticals and loss of sync, plus a very loud
buzzing on the sound. Simulating a weaker signal by holding
the aerial plug about an eighth of an inch away from the
socket produced a more stable picture, so we deduced that
the a.g.c. circuit was acting up.

On the rear back cover there was a multitude of holes for
poking screwdrivers into, and one of these was marked "r.f.
a.g.c." We decided to try giving this control a "twiddle", but
found that we could only get two extremes of picture, over-
loaded with sound buzz, or nothing at all. Off came the back
and the hunt was on for the a.g.c. circuits. These were soon
found to be centred around a PCL84 on a vertical board at the
left-hand end of the receiver. The circuit of the a.g.c. section of
the set is shown in Fig. 2 - Sanyo had thoughtfully marked the
various voltages to expect at the PCL84 and transistors Q111
and Q107.

In the gated a.g.c. circuit the PCL84 triode section V102B
acts as the vital element which links the video signal to the two
a.g.c. amplifier transistors during the back porch period of a
few microseconds. The normally biased off PCL84 is driven
into conduction by the gating pulse from the line output trans-
former. This comes via capacitor C914 during the flyback

period, driving the anode of V102B momentarily positive.
The degree of conduction of the PCL84 triode is governed by
the setting of the a.g.c. control VR712, which presets the grid
voltage of the valve.

When we took voltage measurements around the a.g.c.
circuit we found that Q107' s collector was at 5V and that
its base was also more positive than it should have been.
The grid of V 102B was at around the correct potential,
which could be set up by means of VR712. There was a
lack of cathode voltage however, whilst the anode was at a
reduced negative potential of around -1 V. The cathode of
the valve is fed from a 312V line via a 471E52 resistor (R157)
which forms a potential divider with R158, a 56k52 resistor,
so we would have expected a potential of about 150V here,
making the cathode well and truly positive and thus cutting
the valve off during the normal video periods. Further
checking revealed that R157 had gone open -circuit, so that
the valve's cathode was not at the correct potential and it
was consequently being driven hard on, causing an a.g.c.
overload. On replacing R157 all reverted to normal, a good
colour picture being obtained.

We have experienced this same fault several times since
on this model, so it would appear to be something of a stock
fault. Indeed much time has since been saved by field
engineers now that they have been made aware of it.
(Editorial note: we have on file a report of the associated
potential divider resistor R158 being defective, giving inter-
mittent overloading with the contrast control VR902 having
no effect.)

Whilst on the subject of Sanyo receivers it would be as
well to mention further stock faults which have occurred on
the more modern 16in. solid-state colour receiver.

Sanyo CTP51 01

We have recently had several of these 16in. portables in
the workshop with the same complaint. On switching on,
we were greeted with a brilliant white raster with field fly-
back lines across it. No apparent control of brilliance, but
with perhaps vague chrominance information breaking
through in the background.

Here again we had only a single service sheet to work
with, but we managed to find that the set employed RGB
drive to the c.r.t. cathodes, all three cathodes being at a
potential of 195V whilst the three grids were strapped
together and at a potential of 120V. When these voltages
were measured all seemed normal, so it was decided to
check the first anode potentials. These all proved to be
extremely high at around 920V. The service switch was
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Fig. 3: C.R.T. first anode
supply circuit, Sanyo Model
CTP5101. The resistors at

VR603 each side of the potentio-
meters are troublesome.

operated in order to collapse the field and we attempted to
reduce these anode potentials by means of the "screen
controls". Obtaining no effect we decided to check the
associated circuitry (see Fig. 3), which is mounted on the
c.r.t. base panel, and found that R608, a 330kS2 resistor
forming the bottom end of the potential -divider circuit with
the controls VR601-3 and R609, was open -circuit.
Replacing this resistor restored operation to normal and the
grey scale was then set up in the usual way.

Three weeks later the set came back to us, this time
suffering from lack of picture. The e.h.t. was normal, so we
once again applied our test meter prods to the tube base,
this time finding a complete lack of first anode voltages. The
culprit this time proved to be R609, again 330kQ.
Replacing this open -circuit resistor restored things to
normal.

We later found that this resistor is a very troublesome
one, and that in later production receivers it is replaced by
two 220k52 resistors in series in order to improve reliability.
We now carry out this modification as standard procedure
should we get any earlier CTP5101 receivers in the work-
shop for service.

Sony KV1330U B

Feeling very confident after having completed so many
successful Japanese colour receiver repairs we heaved an
innocent looking Sony colour set on to the bench, little
knowing that it would prove to be our downfall.

We removed the back cover and gazed in wonderment at
the interior of the set, which was really a jungle of wires and
boards. Feeling adventurous we plugged the set into the
mains and switched on. There was an ominous hum from
the speaker and the red button popped out from the back
with a loud click, cutting off all power. A power supply fault
perhaps? We found a circuit diagram and a cursory glance
told us that a switch -mode power supply was used, very
similar in nature to that used in the Thorn 3000 chassis. A
quick check with an Avo meter told us that the chopper
transistor Q903 (2SC867) had punched through from
collector to emitter, and that there were no shorts on the
supply rail which it provides -a 110V line.

A clear case of replacing the transistor we thought, so we
put in a BU206, the nearest Mullard equivalent, and
switched on. Hum, click and the cut-out tripped exactly as
before. At the same time however we'd left the Avo
connected to the 110V line and were able to observe that its
potential rose to nearly 300V before the cut-out flipped.
Something strange here we thought, and decided to
investigate the circuit further. In the meantime the chopper
transistor had blown its top again.

Unlike the Thorn 3000 circuit, it turns out that this one is
not fail-safe. A fault can result in the h.t. rail rising to 240V
before the crowbar thyristor conducts, and the excessive
voltage can kill the line output transistor, the converter
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Fig. 4: Block diagram of the chopper supply circuit used in the
Sony 13in. Models KV130OUB, KV131OUB and KV133OUB.

transistor, the sound output transistor or the field output
transistors.

The arrangement of the power supply circuitry is quite
complex and is shown in block schematic form in Fig. 4. A
pulse -width modulator stage is used instead of a variable
mark -space ratio multivibrator. The operation depends
therefore on the presence of an input drive waveform. This
comes from the line oscillator -a multivibrator, hence no
need for another one in the power supply itself.
Complications arise due to the need to get the circuit to
start up. Kick-start circuits are used to turn on the chopper
and to provide an initial 18V l.t. supply for the power
supply board, since during normal operation this is derived
from the converter stage (see Fig. 5) in the line timebase,
and also to start up the line oscillator. The chopper has to
be turned on because the chopper driver is powered from
the 110V rail it provides.

Trouble sets in because if a fault occurs in the line time -
base - the oscillator fails or the 18V supply doesn't develop
- the chopper transistor can remain on until the h.t. line
rises sufficiently for the crowbar thyristor to fire and
activate the cut-out. Sadly, and for some reason best known
to Sony, the crowbar thyristor is connected across the
chopper transistor's output rather than its input, so the
chopper transistor just has to go!

After some thought we decided to tackle the problem by
using an external 18V supply so that we could carry out a
few scope tests with the set switched off. This revealed that
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Fig. 5: Block diagram of the line timebase, showing how
various supplies are obtained from the converter stage
between the line driver and output stages.
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the line oscillator was working and that the chopper drive
circuitry seemed to be in order. So we decided to switch on
with the external 18V supply still connected. The chopper
was found to be operating normally, producing a 110V line,
but there was no e.h.t. Clearly there was something amiss in
the sections of the line timebase following the oscillator. On
checking the line driver stage, we found that there was a
drive waveform at its base but no output waveform. We'd
run the fault to ground at last! The voltage measurements
were normal, and the transistor seemed to be in order when
tested with the Avo. We decided to try a replacement how-
ever, and put in a BD115 as a temporary substitute. On
switching on again the e.h.t. came up with the normal
crackle and we decided that now was the time to dis-
connect the external 18V supply. This we did and to our
relief the set continued to function normally. With no drive
to the converter stage, the normal 18V supply hadn't been
able to develop. We switched the set off and on again to
check that the kick-start arrangements were operating
normally, and as the set burst into life once again we knew
that 311 was well.

Connecting an external supply proved to be a good
dodge, one which got us out of trouble and has been used
many times since when checking the chopper circuit. The
beauty of running with the external 18V connected is that
line oscillator and chopper drive circuits can be tested
without any danger of the full h.t. voltage finding its way to
the converter, line output, field output or sound output
transistors, all of which can be destroyed very easily!

Incidentially, Models KV130OUB, KV131OUB and
KV133OUB all use this chopper circuit. Model KV132OUB
uses a series regulator transistor while the latest 13in. set,
Model KV134OUB, uses something totally different - see
the article on Developments in Switch -Mode Power
Supplies last month.

Having boxed up the Sony set we went back to the
repair racks to find that we had cleared up quite a heap of
small Japanese colour sets, so we were able to plug in the
well furred workshop kettle and brew up a cup of good
workshop tea with a clear conscience!

Ceefax Time Accuracy Increased

The top row of every Ceefax page shows the day, the date
and the time in hours, minutes and seconds. No particular
time accuracy has been claimed in the past, but Ceefax now
checks its time every minute with signals transmitted by
MSF, the standard frequency transmitter at Rugby. The
MSF time signals are derived from what can be loosely
described as an atomic pendulum, but is more correctly
known as a rubidium vapour oscillator. Since it takes about
a quarter of a second to transmit a Ceefax page, the Ceefax
time does not generally change at the exact second: the
change occurs during the last quarter of a second before a
new second begins, so that the change of second is never
late and never more than a quarter of a second early.
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Part 6
Steve A. MONEY T. Eng. (C E I)
ALTHOUGH most of the information transmitted via the
Teletext system is presented on the screen in the form of text,
there is also provision for producing relatively simple graphics
displays. These graphics patterns can be used to produce
large text symbols for the titles of pages, or to present simple
diagrams such as weather maps and other simple charts.

GRAPHICS FORMAT
Let's see how the graphics patterns are built up on the

screen. In the graphics mode of operation, each of the spaces
normally occupied by a text symbol can be used to contain a
graphics pattern made up of six segments as shown in Fig. 1.
Each segment in the graphics cell is controlled by one of the
bits in the data code for that symbol space. Each segment will
be displayed as either light or dark according to whether its
control bit is a 1 or a 0. The actual data bits assigned to each of
the cell segments are shown in Fig. 1. It will be noted that bit 7
is used in place of bit 6 for the bottom right hand segment, and
we shall see the reason for this arrangement later in this
article.

If the whole page was used in the graphics mode it would be
possible to produce a fairly low -definition picture with 80
elements across the screen and 72 lines down the screen.

With six elements in each graphics cell, there will be 64
possible patterns that can be created in the cell space. These
call for 64 different data codes to define them. The 7 -bit
data code used for teletext allows for only 128 combinations,
and of these 96 are already being used for the text characters
and signs. As a result it is not possible to code the graphics
patterns directly, because there are not enough spare codes
available. To overcome this problem the display system is
switched between the graphics and text modes by using
special control commands. When graphics operation has
been selected the codes for the text symbols are interpreted as
graphics patterns instead of text. In Table 1 the series of
graphics patterns and their corresponding data codes are

81 B2

B3 B4

B5 B7

Fig. 1: Representation of a
graphic cell made up of
six segments with the
assigned data bits shown
for each segment.

shown. This table also shows the set of special control codes
used in Teletext to select display modes and various other
display options.

It will be seen that there are in fact seven codes which will
switch the display to graphics, and a further seven codes to
return the display to the normal character display. Each of
these codes also defines the colour in which the following
symbols or graphics patterns will be presented. It's possible
therefore to present the page in six colours apart from white.
To avoid the need for a control code at the start of every row it
is assumed that all rows start off with white text selected, and
the display circuits must be arranged to set up this condition at
the start of every scan line.
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Table 1: Graphics patterns and their corresponding data
codes.
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When the mode is to be changed from text to graphics and
vice -versa, or the display colour is to be changed, a control
code is inserted into the data for the row. This control code
takes up the slot normally occupied by a symbol code and the
corresponding symbol space must be left blank on the screen.
When there is a mixture of text and graphics across a row,
several symbol spaces may be lost because of the need for the
inserted control codes. To improve this situation it has been
arranged that when bit 6 of the data code is set at 1 and the
display is set for the graphics mode, the capital letters and
some of the text signs will be displayed without the need for an
inserted control code. This allows some text to be embedded
within a graphics area on the screen and is referred to as "blast
through alpha -numerics".

GRAPHICS CIRCUITS
Referring to the circuit diagram of the display card in last

month's issue, the 74153 (IC3) controls the selection of the
graphics patterns according to the data code received from
the memory system. This device contains two four -input
multiplexers, and can be looked upon as a two -pole, four-way
switch where one of the four inputs of each section will be
connected through to the output line for that section. The
particular pair of input lines selected in this way can be
controlled by a pair of select inputs on pins 2 and 14. Both
switch sections are controlled by the same pair of inputs, so
that the device works as a two -gang switch. Only three of the
four inputs on each switch are actually used, and these six
input lines are fed with the six data bits which control the state
of the segments in the graphics display cell. The basic
arrangement therefore is as shown in Fig. 2.

Suppose the input 0 lines on each of the switches have been
selected. Data bits B1 and B2 corresponding to the two upper
segments of the graphics symbol will now be passed via pins 7
and 9 on the 74153 to the data inputs of flip-flops 4a and 4b.
To ensure correct timing, these flip-flops are clocked at the
start of the display cell where the symbol is to be displayed.
The data code for this symbol will have been set up at the
memory output some time during the scan of the preceding
symbol in the row. As soon as the new data has been clocked
into flip-flops 4a and 4b, the memory will be told to set up the
data ready for the next symbol to be displayed in the row.

The signals from flip-flops 4a and 4b pass on through gates
5b and 5c where they are gated with the character clock signal
and a graphics select control signal. It is arranged that when
graphics are selected, gate 5b will be opened for the first half of
the symbol scan period and 5c will be opened during the
second half of the scan time. In this way the appropriate video
signals to produce segments 1 and 2 of the graphics cell will
be produced at the gate outputs. Gate 5a is already produc-
ing the dot pattern for text symbols when text is selected,
and these signals are wired directly in parallel with the
outputs of gates 5b and 5c to produce the complete video
luminance component.

So far we have selected whether the first or second part
of a symbol space is lit or not. Next the three segments in
the vertical direction need to be selected. To do this we need
a two-line binary coded signal to apply to the select inputs
of the 74153 switch. Since there are ten scan lines to a row
of text and three segments to be set up in the graphics cell,
it's not possible to have equal size segments. It is arranged
that the top and bottom pairs of segments are three lines
high, whilst the middle pair are four lines high. This in fact
produces quite an acceptable display.

IC15 is already counting off scan lines in groups of ten
and providing a binary count signal to drive the line selec-
tion of the character generator ROM. Combinations of the
outputs of this counter are fed to gates 13a, 13b and 13c
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Fig. 2: Graphics pattern logic.

which select lines 7, 3 and 0 respectively of the ten lines for
the row of text. Flip-flops 14a and 14b are then used to
produce the binary coded select signals for the 74153.
During the first scan line of a row of text (line 0), the output
of gate 13c resets flip-flops 14a and 14b to produce the
select code 00 which in turn selects bits B1 and B2 in the
74153 switch circuit. At the start of the fourth scan line
(line 3), the output of gate 13b clocks flip-flop 14a to 1

producing the select code 01 and switching in bits B3 and
B4 for the display of the middle segments of any graphics
symbols in the row. Finally, at the start of the eighth line
scan flip-flop 14b is clocked to 1 and 14a resets to 0 to give
the code 10 which sets up bits B5 and B7 to complete the
production of the graphics symbols.

DISPLAY MODE SWITCHING
The control codes NUL and DLE are not used for Tele-

text and appear on the screen as blank spaces. To simplify
the logic these codes are treated as Alpha Black and
Graphics Black respectively in this decoder. In all of the
Graphics and Alpha control codes the three least significant
bits B 1, B2 and B3 are used solely to select the colour in
which the following symbols are to be displayed, so we need
consider only bits B4, B5, B6 and B7 for display control. In
the Alpha mode all four bits are 0, whilst for graphics bit B5
is a 1 whilst the others are at 0.

Bits B6 and B7 are inverted in gates 6a and 6b, then
gated together in gate 8a which detects when both bits are
at 0. This signal is gated with bit B4 in gate 6d which
produces a clock pulse for flip-flop 9a when the three data
bits are at 0. The D input of this flip-flop is fed with bit B5
so that the flip-flop will be set by a Graphics mode control
command and reset by the Alpha mode command. Actual
mode switching is controlled by flip-flop 9b, which is
clocked to the same state as 9a at the start of each symbol
period. Outputs from this flip-flop are used to select gates
5b and 5c during graphics mode, or 5a during alpha mode.

Blast through alphanumerics are catered for by gate 10b,
where the graphics/alpha control signal from flip-flop 9a is
compared with the state of bit B6. When B6 is at 0 gate 10b
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Fig. 3: Copper print on the top side of the p.c.b. The full size of the board is 4in. x 8.375in.

0 IPC MAGS. LTD. 1977

Fig. 4: Copper print on the under -side of the p.c.b.

will close and flip-flop 9b will switch on the text video in
place of graphics. As soon as bit B6 goes back to 1, the
display mode will return to the state set up on flip-flop 9a.

BLANKING
To ensure that control codes are displayed on the screen

as blanks we need to switch off the video output whenever
bits B6 and B7 are both at 0. This is done by using the
output of gate 8a to control flip-flop 7b, which in turn
controls gates 10c and 10d to turn off the video gates 5a, 5b
and 5c.

When bits B6 and B7 both go to 0 the output of gate 8a
goes to 0 and this signal passes through gate 10a to the D
input of flip-flop 7b. On the next symbol, clock pulse 7b will
be reset and gates 10c and 10d will close, in turn switching

off gates 5a, 5b and 5c to give a blank space on the screen.
Blanking is also required after the last symbol in a row

has been displayed. An End of Line signal from the memory
board feeds the D input of 7a. This is being clocked at the
start of each symbol space. After the last symbol in a row
the EOL lines goes to 0. Flip-flop 7a then resets, in turn
holding 7b reset for the rest of the line. This gives a blank
margin at the right-hand side of the screen. At the start of
each new line scan, flip-flop 7a is reset by the line sync pulse
to ensure that the screen will be blank during the left-hand
margin period.

The video signals from gate 5 are inverted to produce
positive -going video, and are mixed with the sync pulses to
give a composite video signal to feed the u.h.f. modulator. A
composite video signal of some 1.5 to 2V peak is produced
at this point and is fed out via pin 3 of the edge connector.
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Line 3
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Line 10
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The above diagram shows a typical
character format as seen on the screen.
The process of character generation was
explained on page 490 last month.

We apologise for the way in which Fig. 1

was presented last month - this was due
to a misunderstanding with the printers.
The important points to note are as
follows: (a) Pin 13 of IC17 is connected
to pin 1 of 1C12 and to pin 2 of IC1; (b) Pin
8 of IC12 is connected to pin 1 of IC11, to
one side of C1 and to pin 2 of 105; (c) the
output on pin 6 of the p.c.b. edge con-
nector should read DCK.

Fig. 5: Component layout diagram for the
display board.
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CONSTRUCTION
The display board uses a double -sided PCB measuring 8

x 4in., with a 32 -way edge connector at one end. Figs 3 and
4 show the layout of the tracks on the two sides of the
board whilst Fig. 5 shows the component layout.

Although the 74S262 (X887) character generator ROM
is a TTL device, and thus not prone to damage by static
electricity, it is nevertheless convenient to mount it in a
socket. Twenty pin 0.3in. sockets are not normally avail-
able however, so it will be necessary to use Soldercon

socket strips to make this up. The device could of course be
soldered directly into the board if desired.

The construction procedure is the same as for the other
logic boards in this project, and no problems should be
encountered provided care is taken in making the soldered
joints and in checking that there are no solder bridges, and
that all the through card links have been inserted.

Next month we shall deal with the fourth circuit board,
which contains the receiver and data recovery sections of
the decoder.
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LETTERS
I read with interest G. R. Wilding's comments in Service
Notebook on the momentary loss of power experienced with
a set fitted with the Thorn 3000 colour chassis. However,
where only momentary interruption of the power has
occurred I think it highly unlikely that the crowbar thyristor
W621 could in any way have been responsible. This is
normally open -circuit, but when triggered on by a fault
condition places a short-circuit across the h.t. input to the
chopper circuit so that either the fuse blows or the overload
cut-out operates. When a thyristor is triggered by a d.c.
supply it conducts and remains in that condition until all the
voltages are removed from it.

Without going into more detail, I suspect that the fault
was one of the more common ones in this series - either the
30V zener diode W605, the 30V supply reservoir capacitor
C607, or the secondary of the chopper driver transformer
T602 becoming momentarily open -circuit. Otherwise a fault
in the monostable circuit would be suspect. - K. Rogers,
Service Manager, Rumbelows Ltd., Catford, London SE6.

NO BBC -2 COLOUR

I thought you might be interested in a rather unusual case I
was asked to investigate recently. The complaint, on a Rank
single -standard colour chassis, was no colour on BBC -2.
Rather odd I thought, but it turned out to be so - near
perfect colour on BBC -1 and ITV, but only traces of
patterning where the colour should have been on the
monochrome BBC -2 picture. The set was being operated
with a loft aerial directed at the Divis transmitter, some
sixty miles or so across the water, the usual set up here
prior to the opening of a local relay station (the
arrangement led to some annoying reception problems,
such as severe tidal fading, occasionally leaving a town full
of blank screens, much to the chagrin of the local rental
outlet (Granada), and "I know that next door's got a dinky
little set -top aerial, but you need an MBM70!").

It seemed unlikely that the set was at fault, but changing
the aerial alignment, moving the cable and altering the
aerial's position gave no improvement, while the set was
found to work perfectly at another site. Next door's set
perhaps? The problem was there with it off, and it was at the
other end of the house anyway. The local wired relay
system maybe? The outlet was at the other end of the room,
and disconnected (and v.h.f.!). In desperation I decided to
try moving the set around in the room while it was switched
on. An extra length of coaxial lead was fitted - and at about
six feet from the set's normal position the BBC -2 colour
appeared!

Investigation of the built-in cupboard on which the set
normally stood revealed a Superverter (v.h.f./u.h.f.
converter) connected to a mains socket inside, its flying lead
lying on the floor! It transpired that the set had been
purchased several months previously from a friend living in
the north of the country, where it had been operating on a
v.h.f./625-line relay system. The new owner had thought
that the box was part of the set and had plugged it in as a
matter of course. The moral: always look inside cupboards!
- W. Linworth, Girvan, Ayrshire.

BECOMING A SERVICE SPECIALIST

I have been following with great interest the correspondence
on "becoming a service specialist". Two years ago I made

the break, after working for a firm for thirteen years.
During the first year I tried doing work which came via the
trade, but found that the only faults that came my way were
of the type that results in grey hairs. So I gave that up and
tried local advertising - newspapers and boards. Fine! But
now I find that everyone is on to this approach, ranging
from shops - yes, half the advertisers are shops which don't
want to lose servicing revenue - to my biggest problem,
moonlighting engineers from rental or multiple outlets. I can
compete on service and prices with shops, but not with the
moonlighters who unlike me do not pay for their car, or
income tax on their private work, and can easily exchange
parts used on their private jobs with items from their firms'
stores. Most engineers employed by shops or rental
organisations do the odd private job, which is fair enough,
but there are a number whose evening work brings in more
money than their daytime employment!

I'm not sour graping - I'd do a certain amount of sideline
servicing myself - but going it alone does present problems.
It means hardly any work during the day, and the phone
going after seven in the evenings - so you cannot make
money during the day. And it means that by not working on
the new, under guarantee models you are always a year or
so behind the times - I've yet to see a set fitted with the
Thorn 9000 chassis, the Decca 80 chassis or the ITT
CVC20 chassis. While even your Sunday is spoilt as orders
have to be written out and the books kept - you never know
when to expect a visit from VATman and the boywonders.

Also, local advertising tends to bring mainly "down
market" customers. It's not uncommon on huge, newish
housing complexes to return to the underground car park to
find your wheels missing or your car vandalised - all
possibly for an ex -rental Thorn 900 chassis which you've
spent an hour on for fifty bob! - any greater charge and
you'd be accused of ripping them off. If anyone can advise
on reaching the "up market" I'd be grateful - you can't
advertise a service with "sorry no plebs served"! - D. Paye,
Chingford.

UNUSUAL FAULT

I feel that other readers might like to be warned about an
unusual fault experienced recently with a GEC Junior
Fineline portable Model 2114. We switched on and the set
instantly displayed the classic symptoms of rectifier failure.
After replacing the bridge the picture could be locked and
after a casual glance the back was replaced. We then noticed
that things were not right: the picture appeared to be
defocused at the sides, along with increased brightness at
these points. Reducing the contrast control setting removed
the picture content completely, leaving the sides with bright
stripes and the centre completely black. On checking with the
owner he commented that the fault had been present
previously.

Voltage measurements didn't give much of a clue, except
that the video output transistor's collector voltage was some-
what low at 70V. This was to be expected however in view of
the varying picture content. The obvious course seemed to be
to start checking electrolytics, and eventually C234 (10µF)
was found to be open -circuit. This is the reservoir capacitor
for the video output transistor's collector supply voltage,
which is obtained by rectifying the output at one of the line
output transformer taps. What amazes me is that some sort of
results had been obtained despite the presence of the fault, and
that the owner had been prepared to watch the terrible
picture. Oh, I forgot to add that the brightness bars could be
moved to the left or the right by adjusting the line hold control.
- F. G. Roberts, Mold, Clwyd.
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Severe Hanover Bars
"Incorrect colours with bars across the picture" was the
'phoned complaint about a Decca Model CTV25, and as
expected the cause was found to be a severe case of
Hanover bars. These can range from a minor condition due
to phase and/or amplitude differences between the direct and
the delayed chroma signals applied to the chrominance
matrix circuit, to severe cases such as this where the PAL
switch is obviously not working. This was confirmed by the
fact that the "bars" were more evident in predominantly red
picture areas and that on closer inspection alternate pairs of
lines (due to the field interlacing) were correctly and
incorrectly coloured in these areas. On reducing the height
to show the strip of colour bars at the top of the test card
blue was seen to be unchanged, red had shifted to a dull
orange, green had shifted towards yellow while magenta
was more of a purple hue.

The usual cause of an inoperative PAL switch is that one
of the transistors in the bistable circuit is defective -
generally due to an internal disconnection or a short-circuit
base -emitter junction. When a bistable circuit is working,
the collector voltages of the two transistors are roughly the
same at approximately half the supply rail voltage - since
they are being switched on and off for equal periods. With a
stalled bistable one of the transistors will have a high
voltage at its collector while the other will have a low
voltage. The meter showed that the collector voltage of one
was at almost the rail voltage, 12V, while the collector
voltage of the other was only a small fraction of a volt
above chassis potential. The transistor with the high
collector voltage was found to have an open -circuit base -
emitter junction, replacement restoring a normal picture.

Dynatron Hybrid Colour Sets
Dynatron sets fitted with the popular Pye/Ekco hybrid
colour chassis differ mainly in having a cable -connected
remote control unit. After replacing the 0.47µF boost
capacitor in one of these receivers - this necessitates
removal of the big line timebase panel - we found that
although the picture had been restored there were wide
bands of blue and green tinting across the screen on both
colour and monochrome. As the fault was present with the
colour control at minimum, and thus no signal feed from
the colour -difference output stages to the c.r.t. grids, it
appeared that the grid clamp stages were not operating
correctly. There could have been a variety of reasons for
this, but as the owner said that the picture had been perfect
prior to it going off completely it seemed probable that
something had inadvertently come adrift or been damaged
during the service work. What could have taken consider-
able time to find fortunately came to light very quickly, for
on removing the earth link from the line timebase panel to
the main receiver chassis we found that the clip had come
away from the lead inside the thick Systoflex sleeving. This
had clearly affected the clamp pulse feed from the line
output stage to the c.r.t.'s grid clamp triodes, with the result

G.R.WILDING

that their anode voltages and the c.r.t.'s grid voltages were
no longer being maintained at a fixed d.c. level. Fitting a
new earthing link completely removed the wide bands of
tinting.

In another of these receivers the complaint was inter-
mittent loss of colour. The set was used with the remote
control unit only, but despite an extensive test on this and
the receiver's main controls no fault could be found until,
when we were replacing the unit in its housing at the back of
the set, the colour suddenly went off. We then found that
the colour remained off when the set's controls were used,
but that on reverting to the use of the control unit the colour
could be restored by fully depressing and holding any of the
channel selector buttons to the fullest extent.

On removing the unit the colour returned, but it was the
cable and not the remote control unit that was at fault.
Usually breaks in leads occur close to where they are
clamped, since maximum bending occurs there. In this case
however the break was at a point almost two metres from
the unit - found by careful manipulation of the lead.
Stripping off the outer plastic covering for about three
inches on each side of the suspect point exposed about
fifteen insulated leads. On pulling each end of each wire the
red and black leads came apart. We added short new
sections, well covered with insulating tape, then placed a
stiffening length of Systoflex across the entire stripped area
and finally applied more tape. Quite a simple job, but we
thought at first we had an intermittent circuit fault on our
hands. Worth bearing in mind when dealing with these
receivers!

What's this then . . . ?

. . . It's the Television
Monochrome Portable

Coming Soon!
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Miller's
Miscellany

Chas. E. Miller

THE Queen's Silver Jubilee took one back to the early days
of post-war TV. I did not watch the re -run of the BBC's
Coronation broadcast, put out on BBC -2 last New Year's
Day, but merely reading about it brought back memories.
At the time of the Coronation, the threat of competition
from commercial TV was in the air, and the BBC made
great play of their Coronation coverage as an indication of
how wonderfully well they could handle such occasions,
and how their monopoly must be preserved at all costs.
Those of us who remained totally unconvinced pointed out
rather sourly that Coronations were few and far between!

In 1952 TV receivers were rather thinner on the ground,
and the fortunate owners opened their doors for the day to
neighbours. There can be no doubt that as a sales -aid this
was extremely successful: those who had never previously
seen TV crowded into darkened living rooms to watch the
hours of pomp and ceremony, and became instantly
attracted to the idea of having their own sets.

In the 25 years that have passed since then the number of
technical advances that have been made in the design and
manufacture of receivers is overwhelming (the question of
whether serviceability has improved is a different story
altogether!), but the outstanding and undeniable fact is that
real prices are still lower than in 1952. Viewers then queued
up to pay £100 or more for a 12in. screen single -channel
set, and by comparison with say house and car prices,
today's 24in. multichannel TVs ought to cost at least £500,
just for monochrome! That they don't is a remarkable
tribute to the efficiency of the industry: the only other item I
can think of off -hand that's matched this price stability is
the ballpoint pen!

A Switch in Time saves Lime

Some years ago the national papers ran a story about a
viewer whose TV set in the late evenings lost field sync,
which could be restored only by turning on the hot water
tap. This seemed to mystify the newpapers, but we know,
don't we, that the fellow's wiring must have been in a
shocking state (no pun intended!), and that the heavy load
of the immersion heater dropped the mains voltage enough
to do the trick. As a hold control the tap was effective, but
rather expensive!

An updated version of this happened whilst I was on
holiday in a chalet on the East Coast. The set was an
elderly 22in. Murphy colour one, and it soon became
apparent that there was a distinct lack of green in the
picture. Now the chalet had one of those high-powered
water heaters fitted above the kitchen sink - when it was
turned on there was a very noticeable dimming of the lights.
At the same time the colour picture returned to normal. I
happened to have an Avo with me, and found that the
mains voltage dropped by 20V when the heater was in use.
Further investigation revealed that the set's transistor l.t.
line fell by about 4V and the main h.t. rail by 20V.

The only components I had with me were a few
wirewound resistors and dropper sections which had
gravitated to the bottom of my tool box, so any repair
would have to be a real makeshift one. First of all I tried
dropping the l.t. line by loading it up with a resistor, but this
had no effect. It appeared that it was the 20V drop in h.t.
that was causing the green to return, so I did a swift mental
calculation. Estimating the h.t. current at around 300mA
indicated that 6052 in the main feed ought to be o.k. Luckily
I had a coulple of 120Q sections to wire in parallel and, lo
and behold, I had an acceptable picture. Am I right in
thinking that there was an official modification on these
lines in the Rank service manuals? If so, and it was intended
to do the same job, no doubt some one will let me know.

The Optimist
Recent phone call: rather nervous voice asks have I any

good, cheap secondhand TVs for sale. I reply yes, would
something between £10 and £20 be of interest? Pause. Then
"is that black -and -white or colour?" Oh, well ...

Consumer Protection?
When one browses through certain magazines one gets

the impression that shopkeepers in general are unscrup-
ulous ne'er-do-wells ready and willing to cheat their
whiter -than -white customers. I speak with some feeling,
having just been badgered over several days (including a
Sunday) by a certain individual to supply a specific colour
TV set. Yet as soon as I delivered it, after spending
considerable time and effort in collecting it from a depot
some 50 miles distant, I was told that it was no longer
wanted. Extremely annoying, but what can one do about
it? Just write it off to experience I suppose. But had the boot
been on the other foot no doubt the accusation of broken
contract would have been in the air. Why can't there be
protection for suppliers as well as consumers?

Vintage Spot: English Electric

The English Electric Co. Ltd. (now part of the GEC
Group) is probably remembered best for washing machines
and cookers rather than television receivers, but in the early
1950s the Company ventured into unfamiliar pastures with
a series of TV sets. The first one to hit the market was
sometimes unkindly referred to as looking like a
refrigerator, due to its half -metal cabinet.

This large console housed a 24 -valve chassis known as
the 1550 or 1550M, the difference being that the former
had a conventional 15in. c.r.t. whilst the latter had a 16in.
metal -coned tube made by English Electric themselves. If
you imagine that having a large metal object carrying about
10kV might create insulation problems, you'd be quite
correct! The physical size of these tubes by the way was
enormous. The 15in. glass tube in particular was long, out
of all proportion to its face diameter (the deflection angle
was about 55 degrees; the "wide-angle" 70 degree types
were still in the future), and terrifying to handle. It was so
big and heavy, and yet appeared so vulnerable, that
changing one was an ordeal. Engineers were recommended
to wear goggles while working with tubes, but having seen
the results of an implosion, in the form of thick glass flying
many yards, I'd consider nothing less than a suit of armour
adequate protection!

The designers of the 1550 gave it various unusual
features, but one alone made it different from all other sets
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then available: it incorporated a fully tuneable v.h.f./f.m.
receiver. Although this was interesting it was hardly useful,
since at the time no regular f.m. broadcasts were being
made! Perhaps in acknowledgment of this, or perhaps
because of the quality of the programmes on TV, provision
was made for the owner to switch off the timebases (and
hence the e.h.t.) to render the tube inoperative, so that the
television sound alone might be received! One is tempted to
wonder why anyone should bother to buy a television set in
the first place!

A first glance into the works might well puzzle an
engineer. He would see no fewer than four valves of the line
output type, and possibly two vacant holders. In their
wisdom the designers had opted for the Cossor 185BT
valve for sound output, video output, line output, and e.h.t.
generator! They'd also gone for an optional flywheel sync
("synchrophase") system: without it the set had a simple
shorting link which had to be replaced with a plug-in trans-
former and two ECC33 valves should the "synchrophase"
be required.

A look at the valve line up in the service data reveals that
one section of an EB91 double diode valve is described as
the line oscillator! Just how it operated is not clear, though
it was connected as part of a feedback path. The line output
valve itself acted as an oscillator, with feedback between its
anode and control grid. The line output transformer was
extremely simple, just two windings, with the secondary
driving the e.h.t. generator as well as the scan coils. Focus
control was obtained by varying the e.h.t. generator's
screen grid voltage and hence the e.h.t.

The designers seem to have been rather fond of diodes.
Separate sections of EB91 double diodes were used as the
line and field sync separators, the latter fed from the vision

detector. The video signal was a.c. coupled to the c.r.t.'s
grid, but with another EB91 section used to provide d.c.
restoration here.

Having regard to the danger of shock from a half -metal
cabinet, one might well imagine that a three -core mains lead
would have been used. Not so: it had four cores! Separate
earth wires went to the metal work and a "polarity
indicator" which produced a loud hum in the loadspeaker
should the live mains be connected to chassis. As one of the
earths was coloured brown, it's interesting to speculate
on what might happen if one of these sets was discovered
and connected up to the modern standard!

The subsequent models 1650 and 1651 had some detail
modifications and, significantly, a three preset station a.m.
tuner unit. But as has been remarked before when consider-
ing certain vintage TVs, it seems doubtful whether the
makers could have found the exercise profitable.

The next generation of English Electric chassis was far
simpler in design, but still managed some unusual features,
such as two EF80 r.f. amplifiers and a voltage -doubling
e.h.t. supply system using two EY51 valves to produce
14kV. With the metal c.r.t. still in use, insulation became
even more critical!

Later still a 13 -channel Band I/III model was brought
out, sporting a l7in. c.r.t. and pretty well conventional on
all counts. Whether it was successful financially is open to
doubt, because it turned out to be English Electric's swan -

song as far as TV was concerned. The brand name dis-
appeared completely, mercifully perhaps, without recourse
to the "badge engineering" which was the fate of many
another once independent marque. The present situation of
a few major groups dominating production is truly an
example of the survival of the fittest!

T1/ LINE OUTPUT MONO TRANSFORMER
TRANSFORMERS
All items new and guaranteed

(No Extra for Carriage)

DISCOUNT FOR
VAT 4 121%

TRADE. TOTAL

£7.00ea

2 86p
£7.86

BUSH
TV102C TV128 TV183 or D
TV103 or D TV134 TV1835
TV105 or D TV135 or R TVI83SS
TV105R TVI 38 or R TV1855
TV106 TV139 TV186 or D
TV107 TVI 41 TV1865
TV108 TV145 TV186SS
TV109 TV148 TV191D
TV112C W161 TV1915
TV113 P1165 TV193D
TV115 or C TV166 TV1935
TV115R TV171 TV198
TV118 TV175 TV307
TV123 TV176 W313
TV124 W178 TV315
TV125 or U TV181 or S

DECCA
DR1 DM35 DR123
DR2 DM36 DR202
DM3 DM39 DR303
DR3 DR41 DR404
DR20 DM45 DR505
DR21 DR49 DR606
DR23 DM55 666TV-SRG
DR24 DM56 777TV-SRG
DR29 DR61 MS1700
DR30 DR71 MS2000
DR31 0R95 MS2001
DR32 DR100 MS2400
DR33 DR101 MS2401
DR34 DR121 MS2404

08122 MS2420

MURPHY
V843
all models to
V979

V153
V159
V173
V179
V1910
V1913
V1914
V2014 or S
V2015D
V2015S
V2015SS
V20165
V2017S
V2019
V2023
V2027
V2310
V2311C
V2414D
V2415D
V2415S
V2415SS
V2416D
V2416S
V2417S
V2419
V2423

PHILIPS
17TG100u 197G170a .. 217G106u
177G102u all models to 217G107u
17TG106u 19TG179a 217G109u
17TG200u G19T210a
17TG300u G19T211a 23TG111a . .

17TG320u G19T212a all models to
G19T314a 23TG164a

197G108u.. G19T215a
all models to 23TG170a ...
19TG I 64a G20T230a .. all models to

all models to 23TG176a
G20T328

G24T230a ...
21TG100u all models to
21TG102u G24T310

PYE
11u 40F 58 64 81 93 161
31F 43F 59 68 83 94 150 170
32F 48 60 75 84 95/4 151 170/1
36 49 61 76 85 96 155 171
37 50 62 77 86 97 156 171/1
39F 53 63 80 92 98 160

GEC

81454
8T455
BT455DST

2000DST ...
all models to
2044

2047 ...
all models to
2084

2104 or/1
2105 or/1

KB -ITT
By Chassis:
VC1 VC52
VC2 VC52/1
VC3 VC100
VC4 VC100/2
VCIl VC200
VC51 VC300
Or quote model No.

PLEASE QUOTE PART NO.
NORMALLY FOUND ON TX. BASE

PLATE 4133, 4123, 4140 OR 00062.

BAIRD
600 628 662 674
602 630 663 675
604 632 664 676
606 640 665 677
608 642 666 681
610 644 667 682
612 646 668 683
622 648 669 685
624 652 671 687
625 653 672 688
626 661 673

SOBELL
ST196 or DS
ST197
ST290
5T297

10000S ...
all models to
1102

THORN GROUP
Ferguson, H.M.V., Marconi, Ultra.

By Chassis: -
800, 850.900, 950/1, 950/2,
950/3, 960, 970, 980, 981,
1400, 1500, 1500 (241,
1580, 1590, 1591, 1592, 1600,
1612, 1613.

Or quote model No.

INDESIT
20EGB
24EGB

EMO
WINDING

Tidman Mail Order Ltd., Hamond Components (Midland) Ltd.,
236 Sandycombe Road, MON-FRI 9 am to 12.30 pm. 416, Moseley Road,Richmond, Surre MON-FRI 9 am to 1 pm.y. 1.30 pm to 4.30 pm.

Approx. 1 mile from Kew Bridge. SAT 10 am to 12 noon. Birmingham B12 9AX. 2 pm to 5.30 pm.,

Phone: 01-948 3702 Phone: 021-440 6144.
Contact your nearest depot for service by -return. Callers welcome. Please phone before calling.

COLOUR TV LINE OUTPUT TRANSFORMERS E.H.T. RECTIFIER TRAYS (Prices on application)
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Your

PRO!!)!!!!.
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,554 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.

GEC C2110 series
When the set has been on for a couple of hours the sound
becomes distorted. Increasing the volume control setting
overcomes this, but the distortion returns after a short
while. The sound module has been changed but the problem
remains.

These symptoms are commonly caused by the 24V zener
diode D603 which stabilises the supply to the audio i.c. It's
mounted on the line output panel (PC475).

Beovision 3400
The set was bought as a non -worker, and after replacing the
line output transformer the e.h.t. was restored. The problem
is that the horizontal convergence will not pull in at the
sides, although the focus and general convergence are other-
wise very good. In the upper half of the picture the red lines
are above the green ones at the sides while in the lower half
red is below green. The corner convergence and NS raster
correction potentiometers have hardly any effect. The
convergence procedure has been gone through thoroughly.
Also, is there any way of ensuring that the e.h.t. is correctly
set?

The e.h.t. can be measured only with a proper e.h.t. meter
or probe. If the boost voltage at TPa4 is correct - 860V -
however and the picture size is correct the e.h.t. is likely to
be right. Regarding the convergence problem, there is a
cunningly concealed switch (switch 45, below the audio out-
put valve - PL84) which cancels the corner convergence.
Make sure it's on - clockwise. If this does not cure the
trouble, check the following components which have all
been found to contribute to these problems. Corner conver-
gence, transistors OTR6 and OTR7; NS correction, 5C24,
5C25, transistors OTR4 and OTR5 and the 5mH coil 5L1.

Thorn 3500 chassis
The problem with this set seems to us to be due to an
internal short-circuit in the c.r.t. The raster disappeared,
leaving sound only, and after a few seconds smoke
appeared. This was traced to the c.r.t. final anode connec-
tor, where the plastic covering at the end had melted leaving
a bare resistor whose soldered connection had also melted.
This was resoldered, on the assumption that it had broken,
causing arcing, but the result was a repeat performance.

An internal short-circuit from the c.r.t. final anode is
almost unheard of, but could be proved with a Megger or
ohmmeter. What is much more likely is that the effect is due
to a defective tripler passing a.c.

-0;04V#4,40
44,04V(`

Rank A 774 chassis
There are two faults with this set. First there are two
glowing areas at the top corners when the scene is supposed
to be all black or with a centre caption. These glowing areas
appear to be due to signals in the field blanking interval, just
out of sight at the top of the screen. Secondly, the picture
flickers for a while on change of camera or scene, returning
to normal with the next change.

You might get some improvement by expanding the
height or top linearity so as to push the information in the
field flyback interval well above the top of the screen. The
effect occurs on many sets and is due to secondary emis-
sion. A complete cure should be obtained by increasing the
field flyback blanking time. The components which are con-
cerned with the blanking pulse are 3R41, 3C25, 3C26,
3R42 and 3C27 - try increasing the value of 3C25. For the
flickering on change of scene we suggest you check the
beam limiter components 3D4 and 3C8 between the video
output transistor and the cathode of the c.r.t.

Hitachi colour sets
In your May 1975 issue you reported the fault intermittent
loss of sound and picture due to 8597 (2.252) on the power
board going open -circuit intermittently, removing the 12V
supply to the tuner and other parts of the circuit (Models
CSP680/CNP860/CFP470). I recently had a similar fault
on a Model CAP160 (the CEP180 uses the same circuit),
where the 2.252 resistor is 8581, fusible. As the set was
being converted from the German to the UK standard, the
power/signal block was unplugged and the tuner removed
for inspection. This revealed that the shaft carrying the
tuning capacitor's rotor vanes was out of alignment, as a
result of which the vanes were shorting. The fault was
cleared after carefully resetting the bearings. A simple ohm-
meter check across the 12V line and earth can be made to
ensure that the vanes do not short at any position when the
tuning capacitor is rotated from one extreme to the other.

Many thanks for your help in sending us this report!

Thorn 2000 chassis
The trouble with this set is no results. Before the complete
failure the picture didn't fill the screen. C16 (250µF) in the
66V stabiliser circuit on the power supply board has blown.

We suspect that the trouble is on the top centre power
supply regulator board. If the set 55V control R1 here has a
dud spot it shuts off the audio circuit and the field timebase
and leaves a high voltage across C16 which thus blows.
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CONNECTING TWO AERIALS
I am able to receive transmissions from Belmont and
Holme Moss and would like to connect two aerials to my
set for this purpose. How should this be done and what
matching network is required?

A passive splitter can be used. Link all the braids
together, then fit a 3952 resistor from each aerial downlead
to the inner of the coaxial lead connected to the set's aerial
input socket. There will inevitably be some signal loss with
an arrangement of this sort.

THORN 3500 CHASSIS
The trouble is that the line oscillator is running at the wrong
speed - it will not lock. The resistors and capacitors in the
flywheel sync and reactance circuits, also the discriminator
diodes and the reactance transistor, have been replaced
without success. To check that the sync separator is in
order another line timebase board has been fitted and this
cured the trouble. What's wrong on the original board?

You would seem to have covered just about every
component in the circuitry concerned. We suggest you
check around the line oscillator coil L501 however, looking
for dry -joints. This sometimes causes trouble in these sets.
You didn't mention the thermistor X501 in the line hold
control circuit. This can also be defective.

ITT FT110
There is a good picture when the set is switched on but
when another channel is selected a number of horizontal
rainbows appear across the picture. If the set is switched off
for five minutes, the picture is correct when the set is
switched on again.

You are losing colour lock on channel change. Find the
reference oscillator frequency control R870 - top left-hand
side of the chassis panel - and adjust it for a quick lock -in
when changing channels.

PHILIPS 210 CHASSIS
This set is fitted with a six press -button tuner which is
faulty. When the buttons are tuned they will not stay in,
coming out after rotation of the button. This happens only
when the buttons are tuned - each button can be pressed in
and locked until rotated.

It is most unusual for this type of tuner to be sufficiently
worn for any replacement parts to be required. Remove the
tuner and inspect the action. A spring holds in the retaining
plate for the push-button stems. See that the spring is active
and the plate positive. Clean and lightly oil all moving parts.
Check that the tuner cores can be turned through the tuning
range.

PYE 697 CHASSIS
The trouble with one of these sets is lack of field hold - the
picture just rolls.

The most common cause of no field sync on these sets is
poor connections on the field sync pulse lead - a screened
one - from PL4A on the i.f. panel to PL9C on the field
timebase panel. This can be rapidly checked by bridging a
wire across the two points. Check also for a dry -joint on the
connecting pins. If necessary check C255 (160µF) which
decouples the supply to the field blocking oscillator, and its
timing capacitor C251 (5.6µF).

PHILIPS G6 DIS CHASSIS
The set was switched on and the sound came on as usual. It
then went off again, though the valves remained alight. The
situation was no sound or picture, and it was then found
that smoke came from 85054 in the cathode circuit of the
PD500 e.h.t. stabiliser triode. R5052, 85053 and C5020 in
the grid circuit of this valve seem to be in order.

Check the PD500 and the GY501 e.h.t. rectifier by
substitution, and check C5026 (0.0047µF) which is also in
the grid circuit of the PD500. If this capacitor is leaky or
short-circuit the bias on the PD500 will be removed. If the
sound is restored when the deflection coil plug or the line
output stage cover is withdrawn, the line output stage is
loading down the h.t. line. Remake R1073 (1052 spring -off
resistor in the power supply circuit) if necessary.

RRI A823 CHASSIS
A band of brightness moves from the bottom to the top of
the picture, but is sometimes stationary. Also, the quality of
the picture is reduced, and when the movement of the band
is fast viewing is very unpleasant.

The trouble is most likely to be due to inefficient
smoothing of the supply to the luminance amplifier
transistor on the i.f. board. Check 8C4 (2,500uF) on the
power supply board and 2C39 (640uF) on the i.f. board.
Poor earthing could be the cause - the earthing of the
capacitors and the plug and sockets should be checked.

THORN 1400 CHASSIS
The fault is sound but no raster. The PY801 boost diode
gets hot, and the line output valve's screen grid resistor
R138 also overheats - its soldered connection melted. The
line output valve and R138 were replaced, but the PY801
and R138 still get hot.

There is a harmonic tuning capacitor from the PY801's
cathode circuit to chassis. This is C114, 220pF, a pulse
type. It could be leaky, placing the PY801 across the h.t.
line and diverting the PL504's cathode current via its screen
grid. If not, check for continuity between the top caps of the
two valves to make sure that L36 is not open -circuit. The
line output transformer is generally reliable but could be
faulty. It would be as well to check C115 (0.1µF) which
decouples R138.

RRI A82.3AV CHASSIS
There is a quarter inch gap at the right-hand side of the
screen and the horizontal shift control is at one end of its
travel - nothing seems to be overheating however. The h.t.
has been adjusted to 200V as set out in the manual. The
only other problem is occasional field jitter. The set func-
tions well in all other respects.

Make sure that the purity is correct - this has a great
bearing on the position of the picture. Also check the set-
ting of the line hold control, using the procedure given in the
manual, and make sure that the line shift potentiometer
operates smoothly. For the jitter, make sure that 8R13 is
11(52 and try a 4EX581 in position 8D3, with 8R12
increased to 47Q. If the trouble is specifically in the field
timebase however, rather than general picture jitter, check
that the height, linearity and midpoint voltage controls
5RV2/3/4 work smoothly, then suspect the driver tran-
sistor 5VT7 (AC128) and the field charging capacitors
5C24 and 5C25 (50,uF and 22µF respectively).
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Thorn 1590 chassis
After the set has been on for about three quarters of an hour
the picture slowly loses height, more noticeably at the
bottom, where the gap becomes a quarter of an inch. There
is also an annoying buzz from the back of the set, though
this does not affect the sound or vision signals.

The buzz usually comes from the mains transformer. In
theory it should be replaced, but devious means of wedging
it can often be devised. For the field problem we suggest you
check the field linearity transistor VT16, C80 (should be
10µF, 63V) in the linearity network, and the driver and
output transistors as necessary.

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.

An early KB Model CK500 colour receiver (CVC5 chassis)
came in with the complaint of intermittent coloured "stars"
across the picture. The outside technician first investigated
the trouble on site, where he observed the symptom which had
been regarded as a form of external interference. This was
found not to be the case however, for the symptom remained
even with the aerial disconnected.

On the test bench in the workshop the receiver gave a fair
picture and normal sound. The emission of the picture tube
was down a bit, and the purity, convergence and grey -scale
needed slight readjustment. After these adjustments had been
made the picture was quite respectable for the age of the set.
The receiver was then left on soak, hoping for the appearance
of the fault. After several hours of random observation, it was
noticed that the picture was marred by two distinct horizontal
bands of multicoloured dots. There was also a slight buzzing
from the loudspeaker (in the background of the sound, with
the volume control well advanced) and a tendency for field
locking instability.

Indeed, the symptom was very much like that of 50Hz
mains interference or electric motor sparking. There was also

a degree of intermittency - the effects completely vanishing
for a while before starting again. As discovered by the outside
technician, the symptoms remained when the aerial was
unplugged.

It was the general opinion in the workshop that mild arcing
was taking place somewhere in the mains power supply
circuits. The set uses a mains transformer and various
components for the suppression of mains transients, but
testing, replacement and removal of some of these failed to
throw any light on the trouble. All the mains carrying
components, including the fuses and holders, the on/ off
switch, etc. appeared to be in good condition and no arcing
effects were observed.

A d.c.-isolated oscilloscope with its timebase adjusted to
record 50 or 100Hz pulses was then brought into operation,
with the Y gain set high, but tests on the major d.c. linesfailed
to reveal any arcing pulses which could be the cause of the
trouble. The scope was then transferred to the c.r.t. R, G and
B cathode inputs, and here 50Hz pulses were clearly detected
riding on the signals.

From this information what would you consider to be the
most likely cause of the trouble? See next month's Television
for the solution and for a further item in the Test Case series.

SOLUTION TO TEST CASE 175
(Page497 last month)

From the circuit information given last month on the
HMV Model 2701 it should have been apparent that the
red tinge could very well have been caused by drift of the
static biasing at the base of the clamp transistor VT9.
A change in bias here would change the primary -colour
amplifier's collector voltage and hence alter the red beam
current.

Tests proved this to be the case, and it was found that the
standing voltage at the base of VT9 had fallen dramatically
from the correct value. Tests were made of the components
in the potential divider network, including the diodes, but
these and the resistors were in order. The fault was in the
2µF smoothing capacitor C20. When this was extracted
from circuit and measured with an ohmmeter it did not
appear to be particularly leaky, but when checked on a
capacitor bridge its power factor was found to be very
high.

Replacement completely cured the trouble and allowed
the video gain, the video bias and the tint control to be
restored to the normal settings.goEmwmmu
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TELEVISION ELECTRONIC
DISTRIBUTION (SPARES) LTD.

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

PANEL
REPAIR/EXCHANGE

SERVICE
THORN 2000 Series, 3000/3500 Series,

8000/8500 Series.
GEC Solid State 2110 Series.
PHILIPS G8
RBM A802/823

VERY COMPETITIVE PRICES. 3 MONTHS' WAR-
RANTY FROM DATE OF OUR INVOICE. SINGLE
AND BULK PRICES ON APPLICATION. 48 HOUR
SERVICE WHEREVER POSSIBLE. ALSO VERY
COMPREHENSIVE RANGE OF MULLARD TV
COMPONENTS, INTEGRATED CIRCUITS, TRAN-
SISTORS, DIODES, THYRISTORS, TRIPLERS.
CATALOGUE AVAILABLE ON REQUEST.

BENTLEY ACOUSTIC CORPORATION LTD.
The Old Police Station, Gloucester Road, LMLEHAPAPTON, Sussex.

PHONE 6743
ALL PRICES INCLUSIVE OF V.A.T. AT 123%. NOTHING EXTRA TO PAY

0A2 0.115 6DE7 0.90 20P1 1.00 ECC85 0.39 EZ41 0.52 PY80 0.50
OB2 0.40 6DT6A 0.85 20P4 0.84 ECC88 0.72 EZ80 0.35 PYOI 0.50
IB3GT 0.55 6E5 1.00 30015 0.77 ECC807 230 EZ8I 0.40 PY82 0.40
2D21 0.55 6EW6 0.85 30017 0.77 ECF80 0.60 GY501 0.95 PY88 0.60
5CG8 0.75 6F1 0.80 30F5 0.70 ECF82 0.50 GZ32 0.60 PY500A 1.35
5R4GY 1.00 6F18 0.60 30L15 0.75 ECF86 0.80 GZ34 1.55 PY800 0.50
5U4G 1.00 6F23 0.65 30L17 0.70 ECH42 0.71 HN309 1.70 PY801 0.50
SV4G 0.60 6F24 030 30P12 0.74 ECH8I 0.40 KT66 3.00 PZ30 0.50
SY3GT 0.65 6F25 1.00 30P19 0.90 ECH83 0.50 KT88 6.75 QQV03/10
5Z3 1.00 6F28 0.74 301sL I 1.00 ECH84 0.50 P61 0.60 2.00
52,46 0.48 6GH8A 0.80 30PL13 1.00 ECM) 0.43 PC86 0.62 QV06/20
6/30L2 0.79 WKS 0.73 30PL14 1.29 ECL82 0.50 PC88 0.62 4.70
6AC7 0.55 60117 0.90 85A2 0.75 ECL83 0.74 PC92 0.55 R.19 0.75
6A07 0.60 6H6GT 0.30 15082 1.00 ECL86 0.64 PC97 0.73 UABC80
6AH6 0.70 6.15GT 0.65 807 1.10 EF22 1.00 PC900 0.40 0.45
6AK5 0.45 6.116 0.35 5763 1.65 EF40 0.78 PCC84 0.39 UAF42 0.70
6AM8A 0.70 6.11.113A 0.90 AZ31 0.60 EF4I 0.75 PCC85 0.47 UBC41 0.50
6AN8 0.70 6K7G 0.35 AZ41 0.50 EF80 0.29 PCC89 0.49 UBC8I 0.55
6AQ5 0.68 6K8G 0.50 DY86/7 0.45 EF93 1.23 PCC1890.52 UBF80 0.50
6AR5 030 6L6GC 0.85 DY1102 0.30 EF85 0.36 PCF80 0.50 UBF89 0.39
6AT6 0.50 6L7(M) 1.50 E80CF 5.00 EF86 030 PCF82 0.45 UC92 0.50
6AU6 0.40 6N7GT 0.70 E88CC 1.20 EF89 0.42 PCF86 0.57 UCC85 0.45
6AV6 0.50 6Q7G 0.50 EI8OF 1.15 EF9I 030 PCF200 1.35 UCF110 0.80
6AW8A 0.84 6Q70T 0.30 E188CC2.50 EF92 0.50 PCF201 1.00 UCH42 0.71
6AX4 0.75 6SA7 0.55 EA50 0.40 EF183 0.42 PCF801 0.49 UCH81 0.50
6BA6 0.40 6507 0.35 EABC80 EFI84 0.42 PCF802 0.54 UCL82 0.55
68C8 0.90 6V6G 0.30 0.40 EH90 0.45 PCF805 2.25 UCL83 0.57
69E6 0.40 6X4 0.45 EAF42 0.70 EL34 1.25 PCF806 0.53 UF41 0.70
6BH6 0.70 6X50T 0.43 EAF8010.75 ELA I 037 PCH200I.00 UF42 0.80
6836 0.65 9D7 0.70 EB34 0.30 EL81 0.70 PCL82 034 UF80 0.40
6BK7A 0.85 10C2 0.70 EB91 0.20 ELM 0.35 PCL83 0.49 UF85 0.50
6888 1.00 IODE7 0.80 EBC4I 0.75 EL95 0.67 PCL84 0.46 UF89 0.52
6BQ7A 0.60 10FI 0.67 EBC81 0.45 EL360 1.80 PCL86 0.65 UL41 0.70
6BR7 1.00 10F18 0.65 EBF80 0.40 EL506 1.20 PCL805 0.60 UL84 0.54
6BR8 1.25 10P13 0.80 EBF83 0.45 EL509 2.50 PFL200 0.70 UM80 0.60
6BW6 1.70 10P14 2.50 EBF89 0.40 EM80 0.55 PL36 0.60 UY4I 0.30
6BW7 0.65 12AT6 0.45 EC86 0.84 EM8I 0.60 K.81 0.49 UY85 0.35
6826 0.60 12AU6 030 EC88 0.84 EM84 0.45 PLAIA 0.53 U19 4.00
6C4 030 12AV6 0.60 EC92 0.55 EM87 1.10 PL82 0.37 U25 0.71
6CB6A 0.50 12BA6 030 ECC33 2.00 EY51 0.45 PL83 0.45 U26 0.60
6CD6G 1.60 128E6 0.53 ECC35 2.00 EY8I 0.45 PL84 0.50 11191 0.30
6CG8A 0.90 12BH7 0.55 ECC40 0.90 EY83 0.60 PL504 0.90 U404 0.75
6CL6 0.75 12BY7 035 ECC81 0.34 EY87/6 0.37 PL508 1.30 U801 0.80
6CL8A 0.95 19AQ5 0.65 ECC82 0.34 EY88 0.53 PL509 2.20 VR105 0.50
6CM7 1.00 1906 6.50 ECC83 0.34 EY500 1.43 PL519 2.80 VRI50 0.75
6CU5 0.90 19H1 4.00 ECC84 0.35 EZ40 0.52 PY33/2 0.50 X41 1.00

All goods are unused and boxed, and subject to the standard guarantee. Terms of business: Cash or
cheque with order only. Despatch charges: Orders below £25, add 50p extra per order. Orders over
£25 post free. Same day despatch. Terms of business available on request. Any parcel insured against
damage in transit for only 5p extra per parcel. Many other types in stock. Please enclose S.A.E. with
any enquiries. Special offer of EF50 VALVES, SOILED, BUT NEW AND TESTED £1 EACH.

Transistor Devices Limited
Suite E, Georgian House, Trinity Street, Dorchester

C-MOS, SSS,TTL, NSC
TYPE PRICE Oil TYPE PRICE lei TYPE PRICE WI TYPE PRICE 191

4000 20 7400 15 7472 29 74147 248
4001 20 7401 17 7473 33 74148 157
4002 20 7402 1.7 7474 34 74150 140
4006 114 7403 17 7475 44 /4151 70
4007 20 7404 22 7476 34 74153 83
4008 99 7405 22 7480 49 74154 148
4009 62 7406 41 7481 98 74155 88
4010 62 7407 41 7482 77 74156 88
4011 20 7408 23 7483 86 74157 87
4012 20 7409 7484 93 74158 154
4013 51 7410 17 7485 117 74159 198
4014 107 7411 26 7484 33 74160 108
4015 114 7412 26 7489 306 74161 108
4016 51 7413 35 7490 39 74162 108
4017 114 7414 88 7491 73 74163 108
4019 62 7416 32 7492 50 74164 107
4020 132 7417 36 7493 39 74165 135
4021 114 7420 17 7494 87 74166 123
4022 113 7421 39 7495 68 74167 306
4023 20 7422 25 7496 81 74170 225
4024 104 7423 53 7497 306 74173 144
4025 20 7425 30 74100 105 74174 113
4027 60 7427 36 74104 54 74175 83
4028 95 7430 17 74105 54 74176 113
4029 123 7432 31 74107 33 74177 113
4030 48 7437 34 74109 87 74180 107
4041 84 7438 34 74110 50 74181 292
4042 93 7440 17 74111 72 74182 80
4043 89 7441 77 74116 198 74185 130
4044 89 7442 68 74118 81 74186 8964046 140 7443 117 74120 127 74190 1404049 53 7444 117 74121 29 74191 144
4050 53 7445 98 74122 48 74192 117
4060 140 7446 98 74123 66 74193 1174069 23 7447 81 74125 63 74194 1174071 23 7448 81 74126 69 74195 874072 23 7450 18 74128 81 74196 1174510 123 7451 18 74132 69 74197 1174511 137 7453 18 74136 73 74198 1934516 123 7454 18 74141 77 74199 1934518 123 7460 18 74142 2704520 123 7470 29 74145 81

LEDS & DISPLAYS
TYPE DESCRIPTION PRICE TYPE COLOUR SIZE PRICE

I -C INSERTION TOOLS

C -MOs 14/16pin 3.50
1787 .5"C.A.O 9 130 209A Red T-1 20 " 24pin to1788 .5"C.C.O 9 130 229R Red T-13/4 21 40pin0.6"8.701780 .4"C.C.0 9 2296 Grn T-13/4 30 Bipolar14/16pin2.50Double 275 229Y Ylw T-13/4 40 24 40pin6.701790 .4"C.A.0 9 233R Red T-1 22 0.6"

Double 275 233G Grn T-1 32
233Y Ylw T-1 42

MICROS & MEMORIES MCS 6502 16.28 12A 24.65
03 13.70 13A 20.45

KIM 1 - microcomputer 04 13.70 14A 20.45
with keyboard, LED 05 13.70 15A 20.45
display 06 13.70 20 7.21
FULL MANUALS WITH UNIT 12 16.28 22 9.25
TTY, AUDIO TAPE INTER.. 13 13.70 30-004 18.14
FACES 14 13.70 30-005
£185 15 13.70 or 6553 11.85
MANUALS ONLY £10.50.set 02A 24.65 32 13.95

03A 20.45 6102 2.70
04A 20.45 6111 2.70
05A 20.45
06A 20.45

op.
DPM - 999 with 0.3"
100mV FSD 100 MII/I/P

DIFF I/P

MISCELLANEOUS BARGAINS!
"Only while stocks last"
E304 Silconix FET 21
MJE 2955 80
BC 173C - 10 for 100
741 DIL 22
1710 30
72709 30
2N5295 30
LM309K 100

CMR 70dB at DC -F 5V supply
Lipited quartity avail. £25.

40349 VI RCA
BC317B - 10 for
40361
40362
BD139
BD140
15920 - 20 for

100
150

25
25
30
30

100

UM4 COLOUR -BOOSTER  M4 VHF BOOSTER  FM2 VHF RADIO BOOSTER
These units produce remarkable improvements in colour and picture quality in fringe or difficult
areas with significant reduction In noise (snow).

High gain - very low noise. Fined fly lead - Installed In seconds. Highest quality components.

WHITE PLASTIC CASE 3Y4 x3% xl V: FELT BASE

CHANNELS Group A. Red Code 21.33

FOR UHF: Group B. YELLOW Code 39-51

Group C -D, Green Code 52-68

When ordering M4 unit please specify band and channel.

Nominal gain 16-18 dB both bands

BATTERY MODEL £775

SELF CONTAINED

MAINS £9:95

inc. VAT

& Postage

TERMS ADD 8% (or current rate) VAT to total. All orders under £10 add postage and packing 25p.

Orders over £25 (for components only) -10% discount. Mall order only but trade enquiries welcomed.

If goods not available for despatch in 7 days. cash automatically refunded. Delivery by post in U.K.
so allow lime for delivery even on same day despatch. Export charged at cost. Please quote journal.

TELEVISION AUGUST 1977 555



NOTA BENE
When replying to Classified Advertisements
please ensure:
(A) That you have clearly stated your require-

ments.
(B) That you have enclosed the right remit-

tance.
(C) That your name and address is written in

block capitals, and
(D) That your letter is correctly addressed to

the advertiser.
This will assist advertisers in processing and
despatching orders with the minimum of delay.

SETS & COMPONENTS

VALVE BARGAINS
ANY 1-12p, 5-60p, 10-f1.00, 50-f4.50

ECC82, ECH84, EH90, DY86/7, EF80, EF183,
EF184, PC86. PC88. PCF80, PCF802, PCL82,

PCL86, PY8 I, PY800,
PY88, PL36, PL504, 6F28. 30PL14.

COLOUR VALVES 30p EACH

PY500/A, PL508. PL509.
Postage & Packing 25p, no VAT

VELCO ELECTRONICS
9 Mandeville Terrace, Hawkshaw, Via Bury, lanes.

ELECTRONIC Devices and Semiconductors. Com-
ponents for this months projects. S.A.E. Lists. NKM,
Box 65, Seaside, Eastbourne, Sussex. Telephone
32921.

MAINS DROPPERS
37 31-97-26-16812 50p.
25-35-97-59-3012 50p.
14 26-97-16012 50p.
14-26-97-17312 50p.
15 19 20 70 63 28 6312 50p.

Post free. C.W.O.
Durham Supplies

367 Kensington Street, Bradford, 8, Yorkshire

POLYESTER CAPACITORS. Price per 100 includ-
ing postage: C280 - 0.01, 0.022, 0.033, 0.068 £2.25;
0.22 £2.50; 0.33 £3.50; 0.47 £4.00. C281 - 0.01,
0.015, 0.33, 0.47 £2.25. B. Malloy, 66 Woodvale
Avenue, Belfast BT I3 3EX.

BRC 2000, 3000, 3500, 8000, 8500.
Philips G8, Pye 691, 697, 713.

Bush Murphy 802, 823.
Panel Repair/Exchange Singles or Bulk.

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

Telephone 01-897 0976.

TURN YOUR SURPLUS capacitors, transistors,
etc., into cash. Contact COLES-HARDING & CO.,
103 South Brink, Wisbech, Cambs. 0945-4188.
Immediate settlement.

SMALL ADS
The prepaid rate for classified advertisements is 13 pence per
word (minimum 12 words), box number 40p extra. Semi -
display setting £7.00 per single column inch (2.5cm). All
cheques, postal orders, etc., to be made payable to Television,
and crossed "Lloyds Bank Ltd". Treasury notes should
always be sent registered post. Advertipements, together
with remittance, should be sent to the Classified Advertise-
ment Manager, Television, Room 2337, IPC Magazines
Limited, King's Reach Tower, Stamford St., London,
SE1 9LS. (Telephone 01-261 5846).

CONDITIONS OF ACCEPTANCE

OF CLASSIFIED ADVERTISEMENTS

1. Advertisements are accepted subject
to the conditions appearing on our current
advertisement rate card and on the express
understanding that the Advertiser
warrants that the advertisement does not
contravene any Act of Parliament nor is it
an infringement of the British Code of
Advertising Practice.
2. The publishers reserve the right to

refuse or withdraw any advertisement.
3. Although every care is taken, the
Publishers shall not be liable for clerical
or printers' errors or their consequences.

SETS & COMPONENTS

SHEFFIELD PANEL REPAIRS
Offer you a High Speed Repair and Return

Service on all BRC Colour Panels.

30 Hollybank Drive, Sheffield, S 12 2BT.

FOR DETAILS RING
(0742) 745168.

VALVE LIST
ALL VALVES FULLY TESTED

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

DY86/87 ISp PC900 8p PCL85/805 20p
EB9 I PCC84 8p PL36 20p
ECC82 10p PCC85 20p PL504 25p
EC L80 Bp PCC 89 8p PY32/33 15p
EF80 Bp PCC 189 8p PY81/800 15p
EF85 Bp PCC 805 15p PY801 20p
EF183 10p PCF80 8p U191 ISp
EF184 10p PCF86 ISp 6F23 13p
EH90 PC F805 20p 6/30L2 ISp
EY86/87 PCL82 ISp 30F5 10p
PC86 15p paps 15p 30FLI 20p
PC88 15p P

AND MANY MORE AVAILABLE
15p

S. W. ELECTRONICS
114 Burnley Road, Rawtenstall, Rossendale, Lancs.

i,t10 NEW RESISTORS, well assorted. *-2 Watts
Carbon -Hi -Stab Oxide, etc. £1.50 post free.
Whitsam Electrical, 33 Drayton Green Road, London
W13.

VALVES
Radio - T.V. - Industrial - Transmitting

We dispatch valves to all parts of the world by
return of post, Air or Sea mail. 2,700 types in stock,
1930 to 1976. Obsolete types a speciality. List 20p.
Quotation S.A.E. Open to callers Monday to Saturday
9.30 a.m. to 5.00 p.m., closed Wednesday 1.00 p.m.
We wish to purchase all types of new and boxed valves.

COX RADIO (SUSSEX) LTD., Dept. PT.,
The Parade, East Wittering, Sussex, P020 8BN.
Tel: West Wittering 2023 (STD Code 024366).

EX RENTAL TV
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

100 MULLARD C280 Capacitors. 0.1mF, tested.
£1.00 post free. Mail Order only. B. Malloy, 66
Woodvale Avenue, Belfast, BT13 3EX. N. Ireland.

ELECTRONICALLY TESTED TV VALVES
DY86/7 ISp PC88 15p PCL86 20p
ECC82 15p PC97 13p PCL805/85 20p
EF183 15p PCF802 ISp PL504 20p
EF184 ISp PCL82 12p PL36 15p

PC86 15p PCL84 15p U26 20p

SPECIAL OFFER - 12 PCU305/85 £2.50 post free

COLOUR TYPES

PL509 45p PL508 40p PY500/A 40p

Many others available, please send list of types required with s.a.e.
for quotation. All valves subject to availability. P. & P. I I p first

valve, thereafter 7p each. max. 90p. Orders over £12 post free.

Mail order only.
L. & D. COMPONENTS LTD.

71 WESTBURY AVE., LONDON N22 6SA

COLOUR TV's
Many working for disposal, trade only. All sizes and
makes available. Mono sets also available.

INGERTONE (LONDON)
24 Dames Road, Forest Gate, London E7.

Tel: 01-555 5569.
INGERTONE (BRISTOL)

28 St. Thomas St., Bristol 1.
Tel: 0272-211179 (5063)

BARRON ELECTRICAL
WHOLESALERS IN IRELAND

NOW OFFER TV's TV's

Thorn 950's, 1400's,. Pye 169's 368 from £14.
Colour - Bush, Philips, Pye from £100. Bulk
discounts available.
STOCKISTS OF COMPONENTS, Valves, Re-
sistors, Capacitors, Transistors. SAV ANA
Regunned CRT's, 2 year Guarantee. THIS
MONTH'S SPECIAL - PCL85 at 50p.
BBC Aerials. Our famous 18 ELEMENT now
only £9.00. Also the 103 ELEMENT STAAL,
Channels 21-28 High Gain Boosters stocked.
Anything to do with TV's contact us. Personal
Callers Welcome. Send S.A.E. for price lists.

57 RIVERVIEW ESTATE,
GLASHEEN, CORK, IRELAND.

Phone No. 021-45465.

COLOUR T.V.'s FROM £20 + VAT
BUSH, GEC, PHILIPS, DECCA, PYE, Etc.

19". 22", 25", 26"
SINGLE AND DUAL STANDARD.

GOOD SELECTION SURPLUS TUBES,
PANELS, CABINETS, TUNERS, Etc.

Free details.'
"REVELEC"

128, ANSLEY COMMON, NUNEATON.
Phone: 0203-394315.

COLOUR TV's £601150. 11 makes, some as new.
The TV Exchange Centre, 60 Golborne Road, Ken-
sington, London W10. 01-969 3722.

UHF/VHF MONO T.V's
SK ANTIC 12 inch Portable - £99

17 inch Portable- f 110
SOUND SPACING SWITCHABLE (AT EXTRA COST)

IF REQUIRED.

PORTATEL CONVERSIONS LTD.,
24 SUNBURY CROSS CENTRE,

SUNBURY-ON-THAMES. MIDDX.
(TEL: SUNBURY-ON-THAMES. 88972)

WANTED

NEW VALVES and CRT's required, PCL805,
PL504, PL509, PY500A etc. Cash waiting. Bearman,
6/8 Potters Road, New Barnet, Herts. Tel. 01-449
1934/5.

WANTED - NEW VALVES, TRANSISTORS.
TOP PRICES, popular types. Kensington Supplies
(A) 367 Kensington Street, Bradford 8, Yorkshire

TURN YOUR Surplus Components into Cash.
Phone 0491-35529 (Oxon).

WANTED NEW Valves, transistors, L.Cs, amplifiers,
receivers, televisions (anything useful) any quantity.
Stan Willetts, 37 High Street. West Bromwich.
Tel: 021 553 0186
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SERVICE SHEETS

SERVICE SHEETS. SERVICE MANUALS
PRACTICAL AND TECHNICAL BOOKS

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

SERVICE SHEETS 15p PLUS S.A.E. SERVICE SHEET CATALOGUE 50p

BOOKS
PRICES INCLUDE POSTAGE U.K. ONLY

SOLID STATE COLOUR TELEVISION CIRCUITS by G. R. Wilding £6.05
NEWNES COLOUR TELEVISION SERVICING MANUAL by G. J. King. VoL 1 f6.95
NEWNES COLOUR TELEVISION SERVICING MANUAL by G. J. King. Vol. 2 f6.95
NEWNES COLOUR TELEVISION SERVICING MANUAL by G. J. King. Vol. 3 f8.35
COLOUR TELEVISION SERVICING by G. J. King. 2nd Edition £7.05
COLOUR TELEVISION THEORY by G. H. Hutson £6.55
COLOUR TELEVISION PICTURE FAULTS by K. J. Bohlman £2.70
COLOUR TV WITH REFERENCE TO THE PAL SYSTEM by G. N. Patchett £5.40
MAZDA BOOK OF PAL RECEIVER SERVICING by D. J. Seal £5.45
TELEVISION (COLOUR & MONOCHROME) Part 3 by G. N. Patchett £4.10
TELEVISION SERVICING HANDBOOK by G. J. King. 3rd Edition £5.85
BEGINNERS' GUIDE TO TELEVISION by G. J. King. Sth Edition £2.45
BEGINNERS' GUIDE TO COLOUR TELEVISION by G. J. King. 2nd Edition £2.45
CATHODE-RAY OSCILLOSCOPE AND ITS USES by G. N. Patchett £3.85
SERVICING WITH THE OSCILLOSCOPE by G. J. King. 2nd Edition £5.25
TOWERS' INTERNATIONAL TRANSISTOR SELECTOR. Revised Edition £5.00

(SEND LARGE S.A.B. FOR FREE BOOK LOTS)

COLOUR TV MANUALS
COVERING FOLLOWING MAKES

ALBA, BRC, BUSH, DECCA, GEC,
DEFIANT, MARCONI, EKCO, PYE,
FERGUSON, DYNATRON,
NATIONAL, HITACHI, 1NVICTA,
ITT/KB, RGD, GRUNDIG, SOBELL,
STELLA, SONY, MURPHY,
PHILIPS, HMV, ULTRA.

PLEASE SEND S.A.E. FOR QUOTATION

"COMPREHENSIVE TV REPAIR MANUALS"
by McCourt. In 7 Volumes

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 7 volumes for only £27.00 POST
FREE. SEND FOR FREE LEAFLET.

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. YORKSHI RE. TEL. HARROGATE (STD 0423) 55885

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

LARGE SUPPLIERS OF SERVICE SHEETS
AND COLOUR MANUALS

TV, RADIO, TUNERS, TAPE RECORDERS, RECORD PLAYERS, TRANSISTORS, STEREOGRAMS,
RADIOGRAMS. ALL AT 75p EACH EXCEPT COLOUR & CAR RADIOS.

PLEASE STATE IF CIRCUIT WILL DO, IF SERVICE SHEET NOT IN STOCK. LARGE S.A.E. WITH ALL ENQUIRIES & ORDERS
OTHERWISE CANNOT BE ATTENDED TO. UNCROSSED P.O.'s OR CROSSED P.O.'s RETURNED IF SERVICE SHEETS ARE NOT
AVAILABLE. ALL SERVICE MEN, PLEASE NOTE, WE OPERATE A SAME DAY RETURN SERVICE, ALL CLAIMS OF NON -DELIVERY
SHOULD BE MADE WITHIN SEVEN DAYS. NO OVERSEAS MAIL PLEASE. MAIL ORDER ONLY OR 'PHONE 01-458 4882.
FREE TV FAULT TRACING CHART OR TV I IST ON REQUEST WITH ORDER.

C. CARAN NA, 71 BEAUFORT PARK, LONDON, NW11 6BX.

SERVICE SHEETS - COLOUR TV SERVICE MANUALS
Service Sheets for Mono TV, Radios, Record Players and Tape Recorders 75p.

Please send large Stamped Addressed Envelope.

We can supply manuals for most makes of Colour Television Receivers by return Post.
B.R.C. PYE EKCO PHILIPS ITT/KB SONY G.E.C. HITACHI BAIRD ULTRA INVICTA

FERGUSON H.M.V. MARCONI AND MANY MORE. LET US QUOTE YOU.
Please send a Stamped Addressed Envelope for a prompt reply.

COMPREHENSIVE TV REPAIR MANUALS BY J. McCOURT
Mono Volumes 1, 2, 3 and 4. Colour Volumes 2, 3 and 4

A must for the repair man, loaded with faults and cures, all at £3.80 each plus 35p post.
Build yourself "The Colour TV Signal Injector", manual £1.45. Manual with printed circuit £2.30 post paid.

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

G. T. TECHNICAL INFORMATION SERVICE
10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON W1 R 1PA

MAIL ORDER ONLY

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

SERVICE SHEETS for Radio, Television, Tape
Recorders, Stereo, etc. With free fault-finding guide,
from 50p and S.A.E. Catalogue 25p and S.A.E.
Hamilton Radio, 47. Bohemia Road, St. Leonards,
Sussex.

LADDERS

ALUMINIUM Roof Crawlers. Sizes 12ft - 24ft. Also
make aluminium ext up to 62+ft. Leaflets. The
Ladder Centre (TEL) Halesfield (1) Telford,
Tel: 586644. Callers Welcome.

MISCELLANEOUS

H. M. ELECTRONICS crv.i.)
275a Fulwood Rd

Broornhill
Sheffield

SIO3BD.

Suitable
for all
projects
Amps: PA.(
Decoders etc.
Please send 15p for leaflets: Trade invited

RECHARGEABLE BATTERIES
AA' pence!! (HP7) £1.26; Sub 'C' £1.29;'C" (HP111E2.38,
"D" (HP2) E2.92, PP3 E4.98. Matching chargers £5.91
each except PP3 charger £4.99. Charging holders for 2, 3,
4. 5 or 6 pencells 35p. 'C' & 'D' size holders, 4 cell only,
50p. Prices include VAT. Add 10% post, package and
insurance orders under £20. 5% over £20. SAE for full
details plus 75p for 'Nickel Cadmium Power' booklet.
Mall orders to SANDWELL PLANT LTD., 201 Monmouth
Drive, Sutton Coldfleld, West Midlseds.TEL: 021-334 9764.
Callers to T.L.C., 32 Craven Street, Charing Cross, London
W.C.2.
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FOR SALE

Colour Televisions From £25.00 VAT inc.
D/S Mono From £4.00 VAT inc.

S/S Square Screens From £12.00 VAT inc.

VISIT OUR WAREHOUSE AND SEE FOR YOURSELF.
WE HAVE 4 DELIVERIES OF FRESH STOCK WEEKLY.

TELECARE
BRITAIN'S LARGEST USED T.V. DISTRIBUTOR.

Unit B.1, Eley Road, Eley Estate,
Edmonton, London N18.

Tel: 01-807 5908/9 807 5900.
TELEVISION COLOUR unused Aligned I.F. Panel
£7, Decoder £8, Manor Supplies I.F. Panel £8,
Decoder £10. LABGEAR "Tele-Verta" £8. 021-
353 5431.

EDUCATIONAL

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 September 12th.

PROSPECTUS FROM:
London Electronics College, Dept. TT8
20 Penywern Road, London SW5 9SU.
Tel. 01-373 8721.

BETTER JOB!
BETTER PAY!
GET QUALIFIED WITH ICS IN:
COLOUR & MONO TV SERVICING
COLOUR & MONO TV ENGINEERING
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!

E''jell
Name

in ME =1 NM Mi
Int Correspondence Schools
800J Intertext House Stewarts Rd
London SW8 4UJ Tel. 01-622 9911

LAddress

I

NMII=- = MINN INN

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, Lanarkshire.

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.

REBUILT TUBES!
YOU'RE SAFE WHEN YOU

BUY FROM RE -VIEW!

HERE IS WHAT YOU PAY:

MONO
19" £10.00
23" £12.00

RIMBAND & TWIN PANEL
16", 17", 19" £10.00

20" £12.00
23" £14.00
24" £15.00

Carriage £2.70 inc. V.A.T.

COLOUR
17", 18", 19" £31.00

20" £32.00
22" £34.00
25" £36.00
26" £40.00

Exchange Basis £5 Deposit Returnable
Old Tube.

(carriage -ins. £3.25 inc. V.A.T.)

Guarantee 1 year

Cash or cheque with order,
or cash on delivery

Add 12+% 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

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

PLEASE

MENTION

TELEVISION

WHEN

REPLYING

TO

ADVERTISEMENTS
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Our range covers over 8,000 items. The largest selection in Britain.
TOP 200 IC's 77L LINEARS TAA3204

7443504
1.15
2.41

CA3018 0.11 LA13805-8 0.90 184184511 1.35 SN76008KE 2.50 TA4521 100
CA30184 101 LM380N14 018 LMI848N 110 55760135 1.70 744522 110
CA3020 1.71 1M381AN 2.45 18439006 0.75 SN78013ND 1.67 TAA550 0.60
CA30204 2.29 1.8138111 110 LA139096 0.98 SN78018KE 2.50 TAA560 110
CA3021 2.18 LM382N 125 MC13031 1.47 SN76023N 1.50 144510 2.30
CA3022 113 LM3B4N 145 MC 1 304P 105 SN76023N0 1.67 1446118 115
CA3023 1.71 LM386N 0.80 MC1305P 1.85 SN76033N 2.55 TAA621 2.15
CA3038
CA3041
CA3042
CA3043
CA3044
CA3048
CA3048
CA3052
CA3064
CA3085
CA3086
CA3067
CA3088
CA3070
CA3071
CA3072
CA3075
CA3076
CA3086

0.97
1.49
1.49
201
1.14
0.09
223
112
114
134
302
3.13
3.46
2.49
231
2.37
118
1J3
0.51

IM387N
1843889
191389N
LIA555CH
I.M565C/1
1847010
(817024
LIA702C
LA170318
LM709
1M109-8
LM709-14
I.M711CN
184726
14173304
1M741C
1/4741C-8
LAI741C-14
18174701

105
100
1.00
048
1.30
2.80
210
0.75
105
0.65
0.45
0.45
0.55
5.36
1.45
0.85
0.40
050
0.90

MC1306P
MC1310P
MC1312P
MC1327P
MC1350P
MCI351P
MCI352P
MCI357P
MC14141
MC1430P
MC143IP
MC1433G
MCI 4356
MC14371
MC14388
MC14396
MC14556
MC14566
MC14951.

1.00
101
1.98
1.54
0.75
120
0.97
1.45
120
220
300
3.00
110
1.80
7.46
145
1.55
220
4.70

SN76110N 1.48
SN76115N 1.87
SN78118N 206
SN76131N 1.30
SN76228N 194
SN76227N 1.51
SN76228N 1.75
SN76530N 0.91
$N7653214 1.50
SN76533N 1.30
5I47654451 1.44
SN76545N 209
SN76548N 144
05713550-2 0.41
SN76552-2 0.65
SN76570N 2.08
SN76620AN 1.10
SN76550N 1.10
58176660N 0.60

TAA6614
144861B
TA4700
1489304
7449306
TAD100
TBAI 20
TBA231
TBA400
TBA500
TBA5000
TBA510
7BA5100
TBA520
71345200
784530
TBA5300
T84540
T134550

1.32
1.32
311
100
105
1J5
0.65
120
1.50
221
230
221
2.30
221
2.30
1.98
207
221
113

CA30881 1.59 LA1748-8 0.60 PACI4966 1.10 55786666 0.92 TBA560C0 322
CA3089E 2.62 LM748-14 0.50 MC1529G 6.50 514144 2.35 784570 129
CA30900 310 LAI130311 147 MC15306 6.50 SL415 2.50 TBA64113 2.50
LM301411 0.67 11.11304N 105 MC15316 6.50 SL610C 2.35 TBA700 1.52
LM301-8 0.44 LM1305N 115 MC15530 6.60 SL811C 2.35 TBA72040 2.30
LM308H 1.82 LM1307N 1.10 MC15451 5.75 SL612C 2.35 784750 1.98
1IM308N 1.17 14113516 120 MC15451. 6.75 SL620C 3.50 784800 120
L.M370N 300 18413105 1.91 MC15506 0.110 51.621C 3.50 TBA820 143
1M371H 2.25 18414586 0.91 MC15526 1.40 SL623C 5.75 TBA920 210
LM372N 2.15 184149136 0.81 MC15536 6.40 SL630C 2.35 TBA940 112
IM3735 225 184180011 1.71 MC15906 3.75 SLUM 4.00 TC41130B 1.81
LM3749 225 LM1808N 102 S45580 2.50 SL84 IC 4.00 TC.42804 1.30
LM377N 1.75 1141820N 1.10 SAS570 2.50 SIIOIC 2.00 TC42904 3.13
1M378N 225 IAI18419 1.75 SN7600I N 1.57 TAA263 125 TC4740 2.76
1M3795 3.95 LMI828N 1.75 SN713003N 2.55 TAA300 119 TC4800 3.13

THIS IS JUST A SMALL SELECTION FROM OUR
RANGE - PLEASE ENQUIRE FOR TYPES NOT LISTED

Prices correct 14 June 1977, but please add VAT. Postage & packing 40p.

A. MARSHALL (LONDON) LTD. Dept: TV
LONDON -40-42 Cricklewood Broadway, NW2 3ET

Tel: 01-452 0161/2 Telex: 21492
GLASGOW - 85 West Regent St., G2 2QD. Tel: 041-332 4133
BRISTOL- 1 Straits Parade, Fishponds Rd., BS16 2LX. Tel: 0272 654201
Call in 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 125p to callers).

TEL
TELETEXT

DECODER
We can supply from stock complete kits of parts -

POWER SUPPLY INCLUDING 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
and p&p.

We also carry a comprehensive range of transistors, diodes, bridges, thyristors, discs, optc
components, all kinds of integrated circuits, capacitors. resistors, plugs and sockets.
ALL MANUFACTURERS BRANDED PRODUCTS.

TECHNALOGICS PROUDLY PRESENT

THE LOGISCAN Mk11'
COLOUR TELETEXT DECODER

WITH
"NEW

FACILITIES"

All standard
Teletext features

PLUS
 DOUBLE HEIGHT/SINGLE HEIGHT * FIX BACKGROUND COLOUR
* DISCRETE/CONTIGUOUS GRAPHICS * UNFIX BACKGROUND (Revert to black)
* CONCEAL/REVEAL SWITCH * "FREEZE" SWITCH (Protect Memory)
* GRAPHICS HOLD * FULL TELETEXT CHARACTER SET

(Immediate colour change) * HANDLES "INTERLEAVED MAGAZINES"
Our decoder is completely self-contained with its own power supply and earthed case and is suitable
for use with most Colour TVs.
The complete kit, instructions and carriage are.available for f 185 plus 8% VAT.

21022 RAMS

MAIL ORDER Com TECHNALOGICS, £2 EACH

8 EGERTON ST., LIVERPOOL L8 7LY. FULL

SERVICE

8ACK-UP

  a
t Ulf 1*xt swoon.

LARGE SAE

ENQUIRIES
PLEASE

TV's TV's TV's
We are the largest stockists in the south of Ireland

of clean used T.V. sets.
BUSH - PHILIPS - FERGUSON

Mono D/S from £15.00 each
Colour from £110.00 each

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

Fresh Stocks Weekly.

T.V. WHOLESALE DISTRIBUTORS LTD.
E.D.I. HOUSE,

Kylemore Park West Industrial Estate,
Dublin 10. Tel. 364139.

I SERVICE SECOND TO
SUPPLIERS TO

0.0.E..

ELECTRONICS NONE - TRY US AND SEE UNIV
U.K.RE.E4..

RSITIES. ETC.

ARE YOU GETTING THE BEST SERVICE?
TRANSISTORS C p
BUI08 2.60
OU126 2.60
BU208 3.00
2SC1172 3.00
A1i113 1.72
MJE340 0.78
AF139 0.34
AF239 0.46
BC109 0.12
BC148 0.09
8C300 0.35
820106 3.00
BY126 0.16
BY127 0.18
87133 0.20
131164 0.40
18914 0.05
1N4148 0.06
BAX16 0.06
0847 0.09
184004 0.08
1144007 0.11

ix LINEAR
70910991 0.36
70918 PIN DIU 0.40
741 18 PIN DIU 0.28
AY -5-1224 3.75
CA3130 0.87.
LM301AN 0.55
18430911 2.00
LM324 2.06
1M380/0160745 1.29.
18438 I 9 2.00.
LM723 0.59
184390314 0.69
MC1310 2.56
MC1327 1.35.
MCI330P 0.75.
MC1350P 0.75.
NE555 0.49
NE566 1.90°
NE567 2.70.
SN78003N 2.80.
SN76013ND 1.60.
SN76013N 1.76
SN76023N 1.75.
SN76023ND 1.60.
59760338 2.75.
SN78680 0.90.
TAA550 0.60.
TBA120AS0 1.30.
7844800 1.25.
TBA5200 1.70.
TBA6300 1.90.
T8A540(1 1.90.
7886500 3.40.
TBA560CCI 2.30.
7E18641 2.55.
TBA750 1.90.
T8A8000 1.35.
T8481050 1.49.
TBA8200 1.20.
T8A9200 2.80.
1889900 2.50.
TCA2700 2.20.
21414 1.40.
2513" 8.50

7409 0.23
7410 0.18
7411 0.24
7412 0.25
7413 0.38
7414 0.72
7416 0.36
7417 0.36
7420 0.18
7421 0.36
7422 0.22
7423 0.34
7426 0.34
7428 0.36
7427 0.32
7428 0.50
7430 0.18
7432 0.28
7433 0.33
7437 0.42
7438 0.30
7440 0.18
7441 0.66
7442 0.68
7443 1,00
7444 1.00
7446 0.90
7446 1.00
7447 0.98
7448 0.88
7450 0.18
7461 0.18
7463 0.18
7454 0.18
7460 0.18
7470 0.32
7472 0.30
7473 0.30
7474 0'3'.7475 0.49
7476 0.32
7480 0.48
7481 1.00
7482 0,90
7483 1.00
7484 1.20
7486 1.30
7488 0.43
7487 1 65
7489 3.30
7490W 0.65
7491 0.75
7492 0.55
7493 0.66
7494 0.85

7495 0.74
7496 0.90
74107 0.30
74121 0.38
74123 0.49
7414. 0.80
74145 1.15
74151 0.94
74174 1.20
74180 1.20
74190 1.60
74191 2.10
74192 1.80

C/MOS
4000 0,19
4001 0.19
4002 0.19
4006 1.45
4007 0.19
4011 0.19
4012 0.19
4013 0.58
4014 1.42
4015 1.16
4018 0.52
4017 1.12
4023 0.19
4024 0.75
4029 1.85
4050 0.64
4511 1.94

THYRISTORS
60V IA 0.25

100V 18 0.38 TAG 1 100
200V IA 0.60 TAG 1 200
600V IA 0.80 TAG 1 600
700V 1A 1.40 BT 106
400V 4A 0.65 C106D1
50056441.86 OT 109

CERAMICS SOV
2.2. 47. 6.10. 22. 32 39.
47. 100. 200. 470. 580.
t000.1500. 2200. 3000.
4700.10000. 47000171,

1 MFD 10y. All at 6p.
sash. 1MFD63V Bp..

DIODES50V

3A 0.13
1005 3A 0.15
200V 3A 0.18
400V 3A 0.21

TANTALUM BEAD
16 MFD/35V 0.12.
47 MFD/35V 0.12

1 MFD/35V 0.12
6.80 MFD/113V 0.126

10. MFD/I0V 0.12.
22 8410/165 0.12.

100 MFD/6V3 0.186
t--__

BRIDGES
100V 1A 0.28
200V IA 0.30
4005 IA 0.32
400V 24.A 0.65

TTL DIGITAL
7400 0.15
7401 0.20
7402 0.18.
7403 0.18
7404 023

PRESET
MIN & SUB -MIN
100ohrrL220ohrn. 470ohrn.
1K. 2K2. 4K7. 10K. 2011.
50K. 100K. 250K. 470K.
1M. 2842. 8p web.

DISPLAYS
01704
Comm CatS. 0.95
DL707
Comm. An. 0.76

ELC 1043/05
VARICAP TUNER

f5.00
LED 711209/0.125"
Red 20p 20p
Green 29p 29p
Pips for Wove 3p

RESISTORS 14.p each
One-third WATT E121581
1ohrn-10m ohm.

POTENTIOMETERS
511/lop.
5K. 10K. 25K. 50K. 1001. 2504
50011 I M. 284.25p awl,

POST AND PACKING 25p.
VAT  ADD 12196 REST 8%
DISCOUNTS C5 = 5%. 010 =
7196 (1 5 - 10%.

ORCHARD ELECTRONICS
FLINT HOUSE, HIGH ST., WALLINGFORD

OXON.0491 35529
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TTLs by TEXAS
7400 169

74105 60p
74107 361,
74109 70p

C-MOS ICs
4000 21p

21p

OP AMPS
1458 7'4'301A 40p

TBA651 2750
TBA800 1009
TBA810 125p

BFX86/7/8 30p
BFY50 189
BFY51 16p

2N3053 20p
2143054 54p
2N3055 54p

VOLTAGE REGULATORS
(Plastic) Fixed

74H00 30p
74LSOO 32p
74500 48p
7401 189
7402 18p

74110 559
74111 801,
74116 220p
74118 909
74120 95P

4002 21p
4006 110p
4007 22p
4009
4011

679
219

3130 1009
3140 1059
3900 709
LM324N 1309
LM339N 2259

TBA820 1009
TDA2020 400p

ZN425
14020p p

AC126/7 209
AC128

BFY52 189
BRY39 45p

140p
20p

BT106 /20
BU105 175p

2N3442 151p
2N3702/3 14p

2N3706/7 14p
2N3704/5 14p

2N3708/9 149

1 Amp -I- ve 1 Arnp- ve

5V 7805 1309 5V 7905 2009

12V 7812 1309 12V 7912 2009
15V 7815 130p 15V 7915 200p7403 169

7404 24p
74H04 40p

74121 32P
74122 53P
74123 739

4012 21p
4013 559
4014 1109

709 30p
741 25p
747 700

20p
AC141/2 20p
AC176 20p

BU108 315p
MJ2955 130p
MJE340 45p

2N3733 320p
2N3819 27p
2N3820 50p

18V 7818 150p 18V 7918 200p
24V 7824 1509 24V 7924 200p

7405
7406

25p
45p

74125 70P
74126 769

4015 120p 748 ,
443."

AC187/8 209
AC187K 25p

MJE2955 1309
MJE3055 979

2N3823 54p
2N3866 959

Linear ICs7407 45p
7408 25p

74128 9013
74132 76P

4016
4017 154P10p

AC188K
AD149 589

MPF102/3 40p
MPF104/5 40p

21\13904/5 22p
2N3906 22p TE LETEXT

7409 27p 74136 81P
4018 1209 AV -1-0212 AD161/2 39p MPSA06 37p 2144060 129

7410 18p
74H10 30p
7411 28p
7412 28p

74141 85P
74142 3009
74145 90P
74147 275P

4019 54p
4020 95p
4022 1009
4023 21p
4024 ,

650p
CA3028A 112p
CA3046 85p
CA3048 2759

AF114/5 22p
AF116/7 22P
AF124 36p
AF127 36p

MPSA12 610
MPSA56 370
MPSUO6 78p
MPSU56 980

2N4123/4 22p
2N4125/6 229
2N4401/3 34p
2N4427 97p

DECODE R
7413 36p
7414 96p

74148 1739
74150 135P

7.P4025 219 CA3053 75p
CA3080 97p

AF139 43p
AF239 489

0C28 79p
0C35/36 79p

2N4444 216p
2N4871 64p

(as being featured in current issue)
7416 35p
7417 40p

74151 77P
74153 92p

4026 2209
4027 elp
4028 152p

CA3089E 250p
CA3090A0

BC107/B 100
BC108/B 109

0C71 25p
R2008B 2259

2N5296 65p
2N5457/8 40p SPECIAL OFFER TO

7420 18p
7421 43p

74154 164P
74155 979

4029 122p
4030

5009
LM318N 175p

BC109/C 119
BC147/8 99

R20106 225p
TIP29A 509

2145459 409
2N6027 609 CONSTRUCTORS AT

7422 27p
7423 36p

74156 979
74157 969

4040 13521
4042

LM380 115p
LM381 190p

BC149/C 109
BC157 11P

TIP29C 629
TIP30A 60p

2N6107 70p
2N6247 200p REDUCED PRICES: -

7425 33p
7427 409
7430 18p

74158 160P
74159 2209
74160 120P

9.P4043 1009
4046 150p

MC1310P 200p
MC1330P 1029
MC1351P104p

BC158/9 120
BC169C 169
BC172/B 12P

TIP30C 72p
TIP31A 56p
TIP31C 68p

2146254 140p
2146292 70p
314128 979 1) Power Supply Unit kit £19.00 inc.

7432 34p
7437 37p
7438 37p

74161 1209
74162 120P
74163 120P

104047 1689
40494050£20.20MC1358P 195p

MC1495 370p
MC1496 115p

BC177/8 20P
BC179 209
BC182/3 12P

TIP32A 639
TIP32C 85p
TIP33A 97p

3N140 1059
3N141 979
3N187 2009

2) Input Logic Card kit £14.25 inc.
3) Memory Board kit inc.

7440 18p 74164 130P
4055 1253 pP MC3340P 160p BC184 14p TIP34A 124p 40361/2 45p

7441 85p7442Contain75
7443 130pp
7444 1309
7445 108p

74165 150P
7416 136
741676 340PP
74170 250P
74173 160P

4055 140p
4056 145p
4060 120p
4069 40p
4071 n

4072 2'P

M FC4000B 90p
NE504L 175p
NE555 409
NE556 90p
NE561 425p

BC187 32p
BC212 149
8C213 129
BC214 16P
BC337 27p
8C338 7P

11P35A 2439
TIP35C 290p
TIP36A 297p
TIP36C 3609
TIP 41A 70p

40409/10 659
40411 325p
40594 900
40595 97p
40673 70p

Above kits all the components as
listed in each article except P.C.Bs.

7446 108p
7447 90p

74174 130P
74175 92p

,,.1'4081 n`n.P4082
NE562 425p
NE565 200p BC478 32P

TIP41C 84p
TIP42A 769 Miscellaneous7448 90p

7450 18p
74176 130P
74177 130P

4093 gyp'°94510 142p
NE566 200p
NE567 2000

BCY70 20P
BCY71 249

TIP42C 96p
TIP2955 76p BYZ13 55p

DISPLAY CARD KIT
7451 189 74180 118P 4511 1609 SG3402N 275p BD115 909 TIS43 40p 1 A DIL All Resistors, Presets and Capacitors
7453 18p
7454 18p

74181 324p
74182 88P

4516 140p SL432A 475p
SL437F 960p

BD131 40P
BD132 43p

TIS93 30p
ITX108 12p

Bridgeo 40p 3 - 0A90 1 - 7402 1 - 74907460SL901B20p7470SL917A32p
74185 144P
74186 995p

4518 140p
4528 1309
4553 575p

520p
675p

BD 54P
80136 55P

ZTX300 16p
27X500 20p

10000u F
16V Cap. 2509 1 -74165 1 - 7400 1 - 74121

7472 32p 74190 1559 SL918A 760p BD139 56p 214697 25p Mains 1 - SN74S262N 1 - 7408 1 - 74123
7473 36p
7474 37p

74191 160p
74192 130p

SN72710N 45p
SN72733N

B0140 609
BDY56 225p

214698 409
2N706/8 22P

Transformer E6
7805 130p

1 - 74153 1 - 7404 2 -74177
7475 48p
7476 37p

74193 130p
74194 130p

150p
SN7600314

BF115 24P
BF167 25P

2N918 43p
2N930 19p

-,0,, 1309'' '` 3 - 7474 1 -7492 20 - SolderconMEMORY
7480 540 74195 1049 275p BF173 270 2N1131/2 25p 2102 RAM 2200 2 - 7412 1 - 7473 Pins
7481 108p 74196 130p RAM SN76008 275p BF178 40P 2N1304/5 75p 16 pin Skt 149
7482 85p 74197 130p 2102-2 270p SN76013N BF179 40p 2N1306/7 75p 0A90 9p Complete Kit as above £25.00 inc.
7483 95p
7484 103p
7485 13097486100/75p36p
7489 3409

74198 214p
74199 2149
74221 1759
74251 151P
74265 97p

2112-2 470p

ROM
R03-2513

175p
SN76018 275p
5N76023N

SN76033N175P

BF180 40P
BF184 30P
BF194/5 12p
BF196/7 18P
BF200 409

2N1613 22p
2N1711 22p
2N1893 32p
2N2160 99p
2142219 22p

X887 £19
Soldercon
Pins

ALL ICs BY TEXAS INSTRUMENTS
All First Grade Branded Products Only

7490 43p 74278 314p
8509

745262N 2759 BF244 400 2N2222 22p
7491 90p 74279 151p 1650p SN7660N 90p BF257/8 36p 2N2369 15p VAT INCLUSIVE PRICES Add 25p P. & P.7492 55p
7493 43p

74283 205p
74290 162p

TAA350 205p
TAA570 240p

BF259 409
BF336 32p

2N2484 32p
2N2646 48p MAIL ORDER ONLY Govt.. Colleges orders accepted

7494 960
7495 75p

74293 162p
74298 216p Branded devices

TAA621A 2750

81p
BF337 32P
BFR39/40 34p

2N2904/4 22p
2N2905/4 22p TECI-INOMATIC LIMITED7496 90p 74365 162p from RCA. TBA120 75 BFR79/80 34p 2142906/A 24p

7497 340p 74366 162p Texas,Motorola, A4800 2009
TSA570

BFR88 40p 2N2926RB 9p Tel. 01-204433374100 . 1169
74104 60p

74390 216p
74393 243p

Mullard. etc 145p
TBA641B 300p

8FX29/30 34p
I3FX84 /85 30p

2N29260YG
11p 54 Sandhurst Road, London NW9. Telex 922800

LOOK!
Phone: LUTON,

BEDS. 38716

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.

LUTON 38716
9.30-6.00 p.m. Weekdays
10.30-1.00 p.m. Sundays

COLOUR T.V.'s
UNTESTED

Most Dual -standard; R.B.M., Philips G6, Decca, Pye, etc.,
from £25 + VAT.
Single -standard from £35 + VAT. Most makes available.
Monochrome from £3 + VAT. 'Square screen' from £6 + VAT.
Circuit Diagrams available most sets £1 extra.
All working sets demonstrated. All untested sets can be fully
inspected before purchase.
Ring or send s.a.e. for current prices and stock.
Usually scrap sets of many makes available from 10 + VAT.

Fresh stock of Castor Stands just in!

West Midlands TV Trade Sales
1532 Pershore Road (Main A441)
Stirchley, Birmingham, B30 2NW

('Phone 021-458 2208)
Open all day Mon, Mel, Thun, Fri, Sat. Half day Wed.

IT'S EASY WHEN YOU KNOW!
To avoid missing your copy of TELEVISION-simply complete this order

form and hand it to your newsagent.
ORDER FORM

To.
(name of newsagent)

Address

Please reserve/deliver every month one copy of TELEVISION until
further notice.

My Name

Address

560 TELEVISION AUGUST 1977



Integrated Circuits
At New Low Prices following Bulk
purchase of New Plessey and Toshiba
Stocks.

MC 1349
ML 2316
ML 2326
SL 414A
SL 415A
SL 1310
SL 1327
SL 3046
SL 76544
SN 76003N
SN 76013N
SN 76013ND
SN 76023N
SN 76023ND
SN 76033N
SN 76110N
SN 75226N
SN 76227N
SN 76532N
SN 76533N
SN 76544N
SN 76650N
SN 76660N
SN 76666N
TA 7050P
TA 7051P
TA 7072P
TA 7047P
TA 7141AP
TA 717P/SAS

560S
TA 7172P/SAS

570S
TA 7173P
TA 7176P
TAA 550
TAA 570
TAA 661 8
TAA 700
TBA 120AS
TBA 120SQ
TBA 440
TBA 4800
TBA 5200
TBA 5300
TBA 5400
TBA 550Q
TBA 560CQ
TBA 7500
TBA 800
TBA 92013
TBA 9900
TCA 2700
TCA 800
TDA 440

160
230
230
240
280
220
115
82

140
180
140
124
140
124
180
142
180
140
160
140
150
120

70
) 100

125
165
170
150
120

186

186
160
120
45

185
100
165
80

100
300
140
170
130
180
200
210
150
120
210
180
225
225
310

Resistors
Power Wirewound - 2.5w - 5w + 10w -
Full range.
High stability carbon film - 0.5w - 1w
+ 2w Full range.

Stock Range
7/ etudes

Multi Section Capacitors
150.150.100/350 115
175.100.100/400/350 185
1000/63 68
2500.2500/63 165

2500.2500/30 115
600/300 155

200.300/350 180

600/300 155

400.400/350 245

600/300 155

EHT Trays
Thorn 950 Mk 11 1400 235
Thorn 1500 3 Stick 230
Thorn 1500 5 Stick 250
Thorn 1590 Stick 040
ITT Philips Mono Large

Screen 072
Rank Z 718 182
Thorn 3000/3500 600
Thorn 8000 230
Thorn 8500 440
Thorn 9000 660
Decca Doubler 320
Decca 30 Series 530
Decca 80 Series 580
G.E.C. Hybrid 530
G.E.C. Solid State 580
ITT CVC 1-5 530
ITT CVC 20 580
Philips G8 530
Philips 550 530
Pye 691/693 440
PY6 731 580
Rank A823 530
Korting 530
Telpro/Carnival/
Hamilton/Steepletone 530
Philips G9 T25 DB 580
Decca 100 T30 AV 580

Electrolytic
Polyester

Mixed Dialect rte.

RiLL 14407E
CrAarifeg
Sat Lar

Firs z.ma
1VE Ega( tr

Semi Conductors
AC
AC
AC
AC
AC
AC

107
126
127
128
128K
141

28
27
22
17
33
27 rm/14-1-AC

AC
AC
AC
AC

141K
142
142K
151
154

37
20
40
31
20

.410
fae

AC
AC

155
156

20
31 exa

AC
AC

176
176K

24
38 RILL

AC
AC
AC
AC

187
187K
188
188K

22
40
27
42

asr
frvwv-r-

AC 193K 40
AC 194K 39
AD 140 78
AD 142 74
AD 143 72
AD 149 79

Components
S 7 REL/4BLE

CON/17710

Cash with all orders - Add 121/2% VAT.
Minimum Order £2.00 - No postal or
packing charge.

SIDS full stock + price list available -
Just telephone 061-480 8244 or write to
- SIDS (Electronic Components) Ltd.
251, Wellington Road South, Stockport,
Cheshire.



3500 Thorn Triplers £3.50

LP1193/1Mallard £2.50

TK25KC15BL
Ex Panel

£1.50

TIP 112
TIP115
TIP117

25p VHF Varicap Units
25p Ne
25p

TS2511TBQ £1.50

100 Mixed Electrolytics
1000 MFD to 4 MFD £2.50

£1.20
TS2511TCE £3.00

TS2511TCF £3.00

120 Mixed Pack of
Electrolytics & Paper
Condensers

£2.50
BA159 10p
BY184 25p

VHF Varicap Units
New. 4' 5-219.00 MHZ

L1.50

TS2511TBH £3.00

TS2511TBS £3.00

100 Green Polyester
Condensers
Mixed Values £2.

1730 Decca £3.00

Mains Droppers
69R + 61R 20p

147R + 260R 20p'

Thorn Mains Droppers
6R+ 1R+ 100R 35p

1 MFD 2000v
1 MFD 1000v

 01 MFD 1000v 8p
047 MFD 1000v EAC
.47 MFD 630v
.0047 MFD 1000v
.47 MFD 1000v 15p

___

Reject VHE_Varicap
U50p

olating-Stitket &
ead 45p

GPo on 12.5k
V/Resistors Units for
Varicap - Op

ers Sticks
Used in Triplers
x80/150 t 12

H 4- CH

CSD118xPA 15p

TAA550
TBA510
TBA480Q
TBA550Q/ TBA720A
T,BA790B131

JBA800
TBA920
TAA700
TBA530Q
TBA550
SN76544N
SN76640N
SAA570.
TBA 120A -1

270Q
TCA270SQ

30p
£1.00
£1.00
£1.50
£1.50
£1.00

95p
£2.00
£2.00
£1.00
£2.00

50p
£1.00

50p
50p

2.00
£2.00

Thorn Mains On/Off
Switches 15p

Thorn 2000 & 3000
Series -Hearing Aid
External Loudspeaker
Unit £2.00

Focus Unit 3500 Thorn £1.00

4 Push Button Unit
UHF Thorn £3.50

D.P. Audio Switch 71-1)

200+200+100M 325v
470+470M 250v
100+200M 325v
200+200+100+32M
350v
150+200+200M 300v
800M 250v
600M 300v
400M 400v
800+800M 250v
200+100+100+50M
300v
200+100+100M 350v
200+200+150+50

40p
40p
30p

70p
50p
20p

£1.00
£1.00,

60p

45p
70p

£1.00

3 Off G770/HU37
Silicone 15p

Star Aerial Amps
CHANNEL B+C EACH

£4.00

Bridge Rectifiers
lA 100v
2A 100v
WOO5M

20p
25p
20p

TV18
TV20
Rectifier Sticks & Lead

40p
50p

BY127
1N4007 20 for

IN4005
BYX94 1200v

20 for
1 Amp.

15 for

10p
£1.00

£1.00

£1.00

BU105
BU105/04

£1.00
£1.50

BU205 £1.90

BU208 £2.00

ZN3055 45p

4 Push Button Unit for
Varicap £1.00
7 Push -Sutton Unit
Varicap £1.50

RIZ243619 Replacement
for ELC 1043
UHF Varicap new £2.50

118127 BC35-
BF264 BF178--f

"3F180 BF121
BF181 BF257
13E182 BF137
BF300 BC161

lAC-128BF 85

15p
EACH

100M 450v
47M 450v
680M 100v

...4800M 40v
100M 350v
22M 350v
3300010v
15000 40v

220M 10v
2.2M 100v

)22M 100v
4.7M 100v

25p
25p
25p
35p
20p
20p
30p
50p

5p
EACH

BB105 .Vancap Diodes
BA182

12 for £1.00(

BYX55/350
BY210/400
BY206
BT106
BT116

10p
5p

15p
95p
95p

BRCD1603
Thorn

80p

BD138

-- 20p

Audio 0/P Trans.
RCA16572
RCA16573

40p
PAIR

12 Kv Diodes 2M/A 30p
18 Kv BYF3123 Silicone 30p

BU105 Ex. Panel t 50p
(131i206 Ex. Panel I EACH

-2/V12222
2N3566
BC198

10p
10p
10p

2N1305 30p

MJE2021 t 15p
SJE5451 1 EACH
90V 80V 5A NPN

PNP

1N5349 Diode t 10p
12v Z/Diodes I EACH

Mullard UHF T/Units £1.50

300 Mixed Condensers
300 Mixed Resistors
30 Pre -Sets
100 W/W Resistors
40 Mixed Pots
20 Slider Pots

£1.50
£1.50

50p
£1.50
£1.50
£1.50

Plessey Green Condensers
6800M 16v
2200M 16v
1000M 10v
4700M 25v
680M 63v
1000M 63v -
3000M 16v
330M 100v
4700M 10v
1000M 63v
3300M 25V
1000M 40v
1000M 50v
1500M 25v
1000M 10v
1500M 40v

21V,
6gOOM 63v
1500M 50v
4700M 16v
1000M 16v
100M 63v

121p
EACH

180PF 8Kv
1000PF 10Kv
1200PF 10Kv
1000PF 12Kv
160M 25v
220M 25v
1000M 16v
220M 35v
220M 40v
220M 50v
470M 25v
22M 315v

10M 350v
100M 50v
330M 10v
330M 25v
330M 35v
330M 50v
330M 63v
470M 25v
470M 35v
470M 40v

10p
EACH

5A-300 t 25p
TIC106 Thyristors 1 EACH

RCA40506 Thyristors 50p

BC108
BC194

7p
7p

BC188 10p

BC149C 7p

Aerial Amp Power
Supplies 15 volts £1.50

SENDZ COMPONENTS
2 WOOD GRANGE CLOSE,

THORPE BAY, ESSEX.
Reg. Office only -

No personal callers. Thank you.
Free Postage applies in U.K. only.

PLEASE ADD 12f% VAT

iv


