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FANTASTIC OFFER
SERVICE PACK OF

100 MIXED ELECTROLYTICS 1000MFD to 4MFD £2.50
BELLING & LEE

STAR AMPLIFIER AND POWER UNIT £4.00
BAND A B C

CHANNEL B MAST -HEAD AMPLIFIER LESS POWER SUPPLY £1.00
25Kv 2.5MA Silicone £1.50

25Kv Selenium £1.30

3500 Thorn Triple f3.50

1730 Decca £1.00

TS11TAZ £3.50

-044 MFD 1000v
 I MFD 1000v
-047 MFD 1000v
.0047 MFD 1000v
-01 MFD 1000v

8p EACH

4 Push Button Tuner Unit
U.H.F. Thorn £3.50

TS25 1 ITBH £3.00

47 MFD 1000v 15p

BF127
BF182BF264 15pBC300BF180 EACH
BF178

BF181

BU105 ex panel 50p

TS2511TCE £3.00

TS2511TCF £3.00

Thorn Mains on/off
Switch 15p

BU105 new £1.00
BU105/04 new £1.50

TS2511TBS £3.00
D.P. Audio Switch
push on/off

BU205 new £1.90
BU208 new £2.00

TS2511TBQ £1.50

30 Pre Sets 50p

100 W/W Resistors £1.50

300 Mixed Resistors £1.50

300 Mixed
Condensers

40 Mixed Pots

20 Slider Pots

£1.50

£1.50

£1.50

VHF
UHF

ISOLATING
SOCKET

40p

E.H.T. Rectifiers
(G770/HU37) 3 off 15p

2N3055 new 45p
BD 116 new 30p

E.H.T. Rectifier Sticks
X80/150 12p
CSD118XPA 15p

BT116 new £1.00

BY206 new 15p

BDY92 new £1.00

MJE202 I
15p EACHSJE5451

90V 80W 5A

300M 350v t 50p
200M 325v 1

BYZ10/400 new 5p

BYX55/350 new 10p

TRIPLERS
T25KC I 5BL
ex panel

£1.50

BY127 10p

IN4007 20 for £1.00

LP1193/61
Mullard

£2.50

1200 Piv 1 amp Diode
PYX94 15 for £1.00

Bridge Rectifier 20p
1 amp 100V

18Kv and 20Kv
Rectifier Sticks and
Base and Anode Lead
40p 18Kv 50p 20Kv

200+150+50M 300V
1000+2000M 35V
100+200M 325V
200+200+100 325V
200+100+50+100
325V
200+200+100+32
350V
400+400 200V
800M 250V
200+100+100+50
300V

20p
30p
40p

40p

70p
40p
40p

40p

BD138 25p
R2030 new 75p
AE Isolating Socket
UHF lead 30p
Sparkgap 5p

12Kv Diodes 2M/A 30p
18Kv BYF3123 2M/A 40p

Bridge Rectifier 25p
2 amp 100V

BB105 Varicap Diodes
BA182 12 for £1.00

Each Pack

Bridge Rectifier 20p
WOO5M

5A - 300 TIC 106
Thyristors 25p

Mains Droppers 20p
69-16IR
147-260R 25w 20p

Thyristors
RZ427 300V 5A 27p

Thyristors
RCA 40506 50p

180PF 8Kv
1000PF 10Kv
1200PF 10Kv
I000PF 12Kv
160M 25v
220M 25v
1000M I6v
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

100M 100V
470M 100y
32 + 32M 350V

4M 350v
470M 50V
250M 64V

1000M 35V
1000M 40V 12fp

EACH1000M 50V

120 MIXED PACK OF ELECTROLYTICS & PAPER
CONDENSERS £1.50

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

R1Z2436191 UHF VARICAP TUNER UNIT, £2.50 NEW ELC 1043

TAA550 30p
TBA5I0 £1.00
TBA480Q £1.00
TBA550Q £1.50
TBA720A £1.50
TBA790B 131 £1.00
TBA920 £2.00
TBA970 £2.00
TAA700 £2.00
TBA530Q £1.00
TBA550 £2.00
SN76544N 50p
SN76640N £1.00
SAA570 50p
TBA120A 50p
TCA270Q £2.00
TCA270SQ £2.00

SENDZ COMPONENTS
2 WOOD GRANGE CLOSE,
THORPE BAY, ESSEX.
Reg. Office only -
No personal callers. Thank you.

PLEASE ADD 12+% VAT



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, Far-
ringdon Street, London EC4A 4AD.
All other correspondence should be
addressed to the Editor, -Television",
Fleetway House, Farringdon Street,
London EC4A 4AD.

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

QUERIES
We regret that we cannot answer
technical queries over the telephone
nor supply service sheets. We 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".

7F_M IEEE
March Vol. 27, No. 5
1977 Issue 317

this month
229 That Old Reliability Problem

Leader.

230 Teletopics
News, comment and developments.

232 The "TV" Teletext Decoder, Part 1 by Steve A. Money, T.Eng. (C.E.1.)
This opening part describes the basic design of the
decoder and gives practical details of its power supply.

239 The Problem of Mains Transients
The causes and characteristics of the high -voltage
transients present on the a.c. mains supply, and their
effects on equipment powered from the mains.

240 Test Report: The Datest 1 Semiconductor Tester
A report on the usefulness of this unusual tester
in practical servicing.

242 Servicing Television Receivers by L. Lawry -Johns
Part 2 of "Problems with Portables" deals with the
Thorn 1590/1/3 series and other fairly recent designs.

245 Service Notebook by G. R. Wilding
Notes on faults and how to tackle them.

246 A two -Aerial Installation by Malcolm Burrell
In many locations extra programmes can be picked
up by directing a second aerial towards another
station. This can cause some unusual problems however.

248 TV Pattern Generator, Part 3 by P. J. Stonnard
The basic waveforms present in this unit.

249 Readers' Printed Board Service
250 Servicing the Beovision 2600/3000/3200 Chassis, Part 1

by Keith Cummins
One of the first colour sets to be imported in large
quantities was the B and 0 2600/3000/3200 series. Keith
Cummins has been handling these sets since their introduction
here in 1967, and starts a detailed investigation of the
chassis and common faults.

255 Next Month in Television
256 Long -Distance Television by Roger Bunney

Reports of DX reception and conditions, news from
abroad, and an account of the principles of aerial
stacking and how to go about it.

260 Servicing the R RI 90° Solid -State Field Timebase by John Law
Troubles in solid-state field timebases require a different
approach to that adopted with the traditional valve circuits.
The Rank A823AV is taken as an example, but similar circuits
will be found in other 90° colour sets.

262 Service Commentary by K. C. Alford
Notes on some fault conditions which could perplex.

264 The Art of Alignment, Part 4 by Harold Peters
In this final part in the series a complete run down is
given on colour decoder alignment adjustments and their
effects, and the various standard alignment methods. This
leads on to vision synchronous demodulators and the
changes they necessitate in i.f. alignment.

270 Book Reviews
271 Your Problems Solved
273 Test Case 171

A puzzling fault to test your powers of diagnosis.
Plus the answer to last month's problem.

OUR NEXT ISSUE DATED APRIL WILL BE
PUBLISHED ON MARCH 21

by H. K. Hills

by E. Trundle
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ENGINEERS

YOURSELF FOR A

BETTER JOB WITH MORE PAY1
Do you want promotion, a better job, higher

pay? "New opportunities" shows you how to
get them through a low-cost, Home Study
Course. There are no books to buy and you can
pay as you learn.

This easy to follow GUIDE TO SUCCESS
should be read by every ambitious engineer.
Send for this helpful 44 page free book NOW!
No obligation, nobody will call on you. It could
be the best thing you ever did.

CHOOSE A BRAND NEW FUTURE HERE
XMIIM !MUT OUT THIS COUPONIII IIII

Tick or state subject of interest.
Post -to address below.

ELECTRICAL
ENGINEERING
City & Guilds
Wiring and
Installations
C. G. Electrical
Tech -Primary
Gen. Electrical
Eng.

AERONAUTICAL
ENGINEERING
Air Registration
Board Certificates
Gen. Aero
Engineering

RADIO & TV
Colour TV
Servicing
C & G R.adio, TV &

O Electronic
Mechanics 0

O Gen. Radio and
TV Eng.

O Radio Servicing,
Maintenance and
Repairs 0
Practical Radio &
Electronics (with
self -build kit)
Radio Amateurs'
Exam 0

AUTO
ENGINEERING
City & Guilds Auto
Engineering 0
Practice
Inst. Motor
Industry 0
M.A.A./I.M.I.
Management
Diploma 0
Gen. Auto
Engineering
Auto Diesel
Maintenance 0
Motor Mechanics 0
Service Station
and Garage
Management 0
TELECOM-
MUNICATIONS
City & Guilds
Telecommunica-
tions

ELECTRONIC
ENGINEERING
Gen. Electronic
Eng. 0
Practical Elec-
tronics (with kit) 0
AGRICULTURAL
ENGINEERING
REFRIGERATOR
SERVICING
MECHANICAL
ENGINEERING
Society of
Engineers
Inst. Engineers
and Technicians 0
General Mechanical
Eng.
Welding
Maintenance Eng. 0
General Diesel

O Eng. 0

DRAUGHTSMAN-
SHIP
Institute of
Engineering
Draughtsmen &
Designers
General Draughts-
manship
Architectural
Draughtsmanship
Technical Drawing

CONSTRUCTION
& BUILDING
Institute of
Building
Construction
Surveyor's Inst. 0
Clerk of Works
Diploma
C. & G. Building
Quantities 0
General Building 0
General Civil Eng. 0
Heating, Ventila-
ting & Air
Conditioning 0
Carpentry &
Joinery 0
Painting &
Decorating
Plumbing
C.E.I. (Part 1) 0
Inst. Cost &
Management
Accountants Cl
Works Manage-
ment etc. etc.

G .C. E .
- 58 '0' & 'A' Level Subjects
- over 10,000 Group Passes!

Aldermaston College
Dept. TTV 13, Reading RG7 4PF.

also at our London Advisory Office, 4 Fore Street Avenue, Moorgate,
London EC2Y 5ET. Tel. 628 2721.

NAME (Block Capitals)

ADDRESS

Postcode

Other subjects of interest Age

Accredited by CA.C.C. Member of A.B.C.C.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

for those
who

appreciate
a complete electronic kit
The Forgestone 400

high quality
colour television receiver

SUPERB PICTURE QUALITY TOGETHER WITH
PROVEN RELIABILITY

9 integrated circuits

 Thick film resistor units

 Ready -built and aligned
IF module

 Fully isolated power supply
 Plugs and sockets for easy

panel removal
 Each module kit available

separately
 Glass epoxy printed circuit  Full technical construction

panels manual
 High quality components  LT supply regulator

The isolated chassis makes the receiver ideal for the addition
Of Teletext decoders, remote controls etc. Please send stamp
for further details of these quality products.

Forgestone Colour Developments Limited
Ketteringham, Wymondham, Norfolk, NR18 9RY, U.K.
Telephone: Norwich 810453 (STD 0603)

7...1 MAIL ORDER - Barclaycard & Access accepted rir
TELEVISION ELECTRONICS

DISTRIBUTION (SPARES) LTD.
3 Chiltern Road, Little Sandhurst,

Camberley, Surrey, GU17 8N B

M119 Ilp
AC127 309
AC128 2
AC128/01 306pp

AC127-AC128 67p
2/AC128 67p
AC176-AC128 54p
AC176/AC128/01 63p
AC187 31p
AC187/01 37p
AC188 28p
AC188/01 349
AC187-AC188 83p
AC187-AC188/01 76p
AD149
2/AD149 £1.3
A0161 87p
AD162 87p
A0161-AD162 81111
641028. -A -17p
BA154 "'"I' 7p
BA155 is...T- c 14BA182 --:_____.14p

tBA1(13/01-- rip
- 12-1111105B,msf2.25

BC107 16p
BC108 15p
BC109 lip
8C147i.--------7p.
BC148 -----...-8,
BC148 ----Op
BC157r-----Ip
BC158---.--"7/
BC159-----lp
C337- We. -13p

BCX33 12p
BCY70 17p
80115 75p

80131
BD132
B0131-80132
BD133
B0135
80135-60136
80138
80137
80137-80138
80138

80139-B0140
BD140

BD182
B0183
B0184
BD201
B0202
B0203
80204
B0232
80233
80234
80235
80236
80237
80238
130Y20

2/130120
BF115
BF180
BF181
BF182
8E183
BF184
BF185
BF194

36p
38p
alp
3811
24p

25p3p

6

766pp

2

27p,
p9

82

'

6p

83p
88p

£1.09
111p

85p
Mp
87p
48p
Up
41p
41p
449
46p
47p
88p

£1.90
23p
27p
27p
31p
319
23p
22p

Ilp

BF33T--1-
BF338
BFW10
BFX29
BFX84
BFX88
BFY50
BFY51
BFY52 26p
BFY90 1111p

BR100/01 22p

BU128 - f1.41
BU204 -'81.45
BU205- - £1.11
BU208 -- 81.79
8U20B - £2.90
131128 111,
BY127 14p
BY164 ,...., 34p
131176-- b -179
BY179 30p
8Y182 -11k"" -114
BY184 1., 22p
BY187- s-449
81206 > )120
BY207 )14p
BYX10 10p
BYX71-35
0A47 7p
0490 SP

BF195 7p 0491
BF196 9p _0499-----

BF1S7
BZX81 Series

200 - 22p
BF28T--41 -41p
BF283
BF338 32

-359
'y .38p

51p
26p
27p
24p
28p
279

All prices are exclusive of VAT. Please add VAT to your order.

Terse- Minimum order value (10.00 before VAT. Mail order only.

All prices subject to alteration due to market fluctuations end infial

Post and Packing 25p. All orders over f60.00 post free.

OT112
N4001
N4002
N4003
P14004 7p
N4005 Sp
A14006 9p
N4148 -411 4-/1/1
TAA350A f1.61
TAA550'
TM570 £1.40
TAA630 f2.18
TBA4800 f1.03
TBA5200 1.28
TBA530 81.10
TBA530
TBA540
TBA5400
TBA550
TB45500
TBA580C
TBA560C0
TBA570-
TBA570C1
TBA720A
TBA750
TBA750
TBA920
TBA920Q
TBA990
TBA9900
TCA270

16*

81

.80
£1.75
£1.10

72p
77p
1.21

81.10
f1.18

1.62
f1.61

1.62
f1.68
f1.31

J.1

TZ4
raSatr

S idly cash with order. 4.1
c-pdtf crviapr-t

(1,7-prs

226
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INTRODUCING
3 Established Names to 'Television' Readers

AMATEUR RADIO
BULK BUYING GROUP

Since our inception we have always aimed at giving the following
5 STAR service:

* All components are brand new to manufacturers' full specifications.
* All components carry manufacturers' full guarantees.
* Orders normally despatched within 48 hours of receipt.
* Full refund offered on any item not in stock.
* All prices include V.A.T.
This service is difficult to match - join the many who now take it for granted.

Our aims are simple: To help the construction side of the hobby by endeavouring to bring some of the more difficult -to -get components
to you,and to act as agents for some of the leading manufacturers in this country and abroad. All our regular items are brand new, from

current manufacturers' stocks, carrying full warranty.
CATRONICS is the name of our own designed and produced equipment and specialised kits. Amateur Radio Bulk Buying Group is the

name of our Amateur Components Division.

200 MHz DIGITAL
FREQUENCY METER

FROM
Enabling frequencies up to over
180 MHz to be read directly. It is

atronics now possible to measure frequen-
cies on all bands from I.F. to
VHF. with y gout an range switching,

OS° input level control adjustment or
other operation. Additionally, a low

frequency position may be switched to,
enabling audio frequencies to be read
directly. This is a 7 -digit model with 4 -speed
time base having gate times of 10S, IS,
100mS, and 1OrnS, with built-in automatic
memory to give a "non -blinking" continuous
display even when using long gate times.

The frequency accuracy is determined by a
precision 10 MHz master oscillator having a
stability of ±2ppm over the normal ambient

temperature range.

The instrument is housed in an attractive two-tone metal cabinet approx. 9in. x 31in. x
Write for full specification.

Price only £135 plus £1.50 insured carriage.

VHF
COMMUNICATIONS

VHF COMMUNICATIONS, the English language edition of the German publication UKW BERICHTE,
is a quarterly amateur radio magazine especially catering for vhf/uhf/shf technology. It is published

in spring, summer, autumn and winter.
The current subscription rate is £4.25 post tree.

All special components required for the construction of the described equipment, such as printed
circuit boards, coil formers, semiconductors and crystals, as well as complete kits, are available for
despatch direct from Germany. Many of the printed circuit boards, in addition to a few selected kits,

are stocked in the UK. A price list of kits and materials is available - send s.a.e. for your copy.
All back issues are available, either post free from Germany lapprox 3 weeks) or can be despatched

from UK stock lapprox 3 days) if UK postage is added.

Sent from Germany For delivery from UK add
Complete Volumes: 1970,

(per year) 1972,
1975,

1971
1973,
1976

1974
£3.05
£3.66
£4.05

30p per vol
30p per vol
30p

Individual back £1 05 10p each
Please address orders and enquiries to VHF COMMUNICATIONS at the address below.

TELETEXT DECODER
All components will be available for the construction project starting in this issue of

Television'. plus complete kits. See our advertisement next month for details.

Send s.a.e. for full price list or 30p plus large 14p s.a.e. for your copy of our Data -Catalogue. All our prices include VAT at current rates. Please note our minimum U.K. post and packing
charge, except where indicated, is 20p. Export orders welcome -- write for export price list. Please make cheques payable to Catronics Ltd. or VHF Communications, as appropriate.

CATRONICS LTD. (Dept. 763), COMMUNICATIONS HOUSE, 20 WALLINGTON SQUARE, WALLINGTON, SURREY,
SM6 8RG. Telephone 01-669 6700. Open 9am to 6pm Mon. -Fri., 9am to 1pm Sat. Closed for lunch 12.45 to 1.45pm.

NOW FROM STIRLING SOUND
A NEW IMPROVED

CROSS HATCH
GENERATOR
MODEL RF.5

* IMPROVED U.H.F. VERSION

* 4 -PATTERNS + RASTER FOR PURITY CHECK

* SIZE 3" x 5-t" x 3" (76 x 133 x 76mm)

* USES 3 SELF-CONTAINED HP.2 AND ONE PP.3 TYPE BATTERIES

* FUNCTIONS TO PROFESSIONAL STANDARDS

TV SIGNAL
STRENGTH
METER

As described in this journal. A finely
designed instrument of enormous value to the
TV engineer, etc. Complete kit of guaranteed
parts, and as specified f19.50 + 50p
postage & packing + V.A.T. at 8%.

STIRLING SOUND (A member of the
Bi-Pre-Pak group)

220-224 WEST ROAD, WESTCLIFF-ON-SE
ESSEX SSO 9DF Teleph
Factory - Shoebu y ess, Essex.

Developed out of the outstandingly successful Cross Hatch Generator
Mk.2 as sold originally through our founder associates, Bi-Pre-Pak Ltd.,
the Stirling Sound RF.5 incorporates technical advances making it equal
in performance and operational features to far more expensive types.
The RF.5 is compact, ruggedly built and includes blank raster for
purity test in addition to the four patterns essential for colour TV
testing. In size and external appearance, the RF.5 is similar to the Mk.2;
otherwise, the circuitry has been re -designed and its usefulness greatly

increased. Direct from our own factory. Ready

£14.75 built and guaranteed + VAT @ 8% and 50p
for packing and postage.

eter
which I enclose £ inc. V.A.T. & post & packing.

A I NAME

e Southend (0702) 46344 I ADDRESS

Large S.A.E. (re

stamp) brings frel MI El 1111 IM IM- IM .11 IIII MI MI MO
Stirling Sound/Bi- STIRLING SOUND, 220 West Rd., Westcliff, Essex SSO 9 DF
Pre -Pak Catalogue
of transistors, corn- II
ponents, etc. Please send X -Hatch Generator

II TV Signal Strength
for

ummimmummimmmiiim
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Plessey

SAW -IF
and a range
of integrated
circuits for all
your television
requirements
from PLESSEY
Semiconductors

Europe's most
progressive IC capability

We are world leaders in the
development and manufacture of surface
acoustic wave devices.

We have the widest range of TV IC's
available. A11100°/otested for long life and
reliability.

Contact your Plessey Semiconductor
distributor now.

Best Electronics (Slough) Ltd.,
Unit 4, Farnburn Avenue, Slough,
Bucks SLI 4XV. Tel: 0753 39322 Telex 84771
Combined Precision Components Ltd.,
194-200 North Road, Preston PR1 1 YP.
Tel: (0772) 55034. Telex:6771 22

4,11) PLESSEY
1976 Semiconductors
Cheney Manor, Swindon,
Wiltshire SN2 2QW.
Tel :0793 36251.Telex:449637. P196

T.V's! T.V's! T.V's!
`A' Price is good working order.
`13' Price is complete but unserviced with tested tube.

`A'
Philips 25" G6 D/STD £56.00 £40.00
GEC 19/25 D/STD £64.00 £48.00
GEC 19" S/STD £72.00 £56.00
GEC 22" S/STD £80.00 £64.00
Philips K7 £84.00 £68.00
Thorn 3000 25" S/STD £88.00 £72.00
Bush 184 S S/STD £92.00 £76.00
Pye 205/252 S/STD £96.00 £80.00
Finlux 110° 26" Peacock £100.00 £84.00
Luxor 110° 26" £108.00 £92.00
Grundig/Siemens 110° 26" £116.00 £100.00
ALL ABOVE PLUS f8 DELIVERY AND PLUS VAT. BRAND
NEW IN MAKERS BOX, 24" BRACKETS WITH SWIVEL BASE
FOR MOUNTING TELEVISIONS OR SPEAKERS ON WALL
£6.30 DELIVERY AND VAT INC.

Always a good selection of modern and older C.1.V. panels and scrap
chassis cabinets, mono tubes, etc. etc.

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

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

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

All prices plus VAT.

EXTRA SPECIAL OFFER
Philips 22" Single STD.
Models 511, 512, 513. Good working order with repolished
cabinets.
Singles at £64.00. Threes at £60.00 each.
(Singles delivery and VAT inc. at £81.00, cheque with
order.)
Lots of non -workers at £40.00 each.

Please write for quotation on any set or spares.
Callers welcome.

Quantity discounts. Deliveries arranged.

Southern
Watling Street, Hockcliffe

(3 miles north of Dunstable on A5)
Tel. Hockcliffe 768

Northern
Thornbury Roundabout, Leeds Road, Bradford 3

Tel. (0274) 665670

Scotland

Peacock Cross Industrial Estate,
Burnbank Road, Hamilton

Tel. (06982) 29511.
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CORRECTION
An error occurred in Part 1 of 'The Art
of Alignment' under the heading
"Action of the Tuner". In deriving the
sound i.f. the frequencies should have
been fundamentals of 573-25MHz (ch.
33 sound carrier) and 606.75MHz
(local oscillator), giving sum and
difference frequencies of 1180MHz and
33.5MHz respectively. The sum is also
incorrectly shown as 1186MHz in Fig. 2.

111111F

THAT OLD RELIABILITY PROBLEM
It's a well known fact that the reliability of Japanese made TV sets is better than that of
European made ones. It works out something like this: for every call to a Japanese set
during its first year you'll have to make two -three calls to its European counterpart. It's
not quite as bad as that may sound. Call rates tend to lie in the region 0.5-1, which means
at one end that half the sets won't require attention while at the other end each set will
require one call per year. Then again these are average figures, and while many sets won't
require attention at all others will have more than their fair share of breakdowns.
Fortunately there has been an improvement in recent years - the situation was rather
worse say four years ago. But then for the last couple of years we've been going through a
period when the technical situation has remained fairly static. Will the new in -line gun
tube chassis using the new ranges of i.c.s prove more or less reliable than their immediate
predecessors? Only time will tell of course.

But the unfavourable comparison between the failure rate of Japanese and European
sets has been a continuing fact of life for several years. Is it to do with components,
assembly methods, or basic design? Well, Japanese sets use much the same components
and assembly methods, and the designs are not fundamentally all that different. Perhaps
there is some subtler difference somewhere? Recent conversations we've had suggest that
this could well be so. We can speak only of the UK industry of course, but feel that the
situation is probably much the same with our continental competitors.

The first thing to bear in mind - and this relates to other industries, such as car
manufacturers, as well - is the different industrial structures. Like the car industry, UK
TV setmakers tend to be assemblers of finished products rather than manufacturers of
whole units. They buy in capacitors, resistors, semiconductor devices, many of the wound
components, the tubes, probably the tuners and triplers and so on. This is far less the case
in Japan, where most of what a setmaker uses comes from "in house" sources.

All right you may say. But UK component manufacturers have been in the game long
enough to know what they're about - as long as anyone else for that matter. Furthermore,
they've been working in close contact with the same setmakers, both facing and dealing
with common problems. Why should this different industrial set-up make any difference?

It's probably not so much the set-up itself so much as the fact that the way the UK
industry is organised tends to emphasise certain basic weaknesses. Quite substantial
changes have occurred in even the most mundane components in recent years -
component manufacturers are producing new types of capacitor and resistor that were
simply not known a decade ago for example. But to do this successfully calls for adequate
investment and the employment of adequate numbers of properly trained engineers and
technical staff. In both these respects, UK industry is notorious. It may well be said that in
difficult economic times it's hardly possible to increase investment and take on extra
trained staff, which is true enough. But the fact is that we are reaping the results of our
past inadequacies, and a start hag to be made sometime if the situation is ever to be
retrieved.

The main problems seem to relate to know-how and technical liaison. Does the
setmaker get a thorough and reliable service from his suppliers - and conversely has he
set about ensuring that he does? It's not good enough today to continue on the basis that
something worked reasonably well enough last time and the supplier says he hasn't had
any particular complaints other than the usual ones. To achieve the degree of reliability
required to continue to exist in a highly competitive international industrial climate, it's
necessary to know precisely what order of tolerances under various operating conditions
the various components offered and bought have. And this calls for adequate technical
back-up and investment.

During a recent conversation with a representative of a leading setmaker we were given
an alarming number of examples of what may politely be referred to as failure by
suppliers to do their technical homework or, more forcefully, as sheer lack of
professionalism. These could have led to uncertain performance and unreliability in the
finished product - the TV set. The Japanese invest adequately and their engineers can get
together within a single organisation to deal with common problems. It's not necessary for
the UK industry to be reorganised for the same to be done. What's required is a more
powerful voice for the engineer, backed by adequate investment.
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WORLD'S FIRST POCKET TV SET
After various hints and promises over recent years Sinclair
have at last launched their pocket TV set - the world's first
and a notable achievement. The research and development
programme which culminated in this set has been going on
for twelve years and has cost some half a million pounds.
The set is now in production at Sinclair's new St. Ives
assembly plant, and will initially be available in the UK and
the USA - where it has already been shown, at the recent
Chicago Consumer Electronics Show. The suggested price
in the UK is £175 plus VAT, and in the USA $300. By the
end of the year it is expected that the set will be available
world wide. In case this marketing arrangement should
puzzle you, let us immediately point out that one of the
most remarkable features of this tiny (6 x 4 x Ifin., and
weighing 26 -.oz) set is that it is fully equipped for multi -
standard operation - for operation that is on the UK and
Continental 625 -line standards and the US 525 -line 60Hz
standard.

The objectives behind the design are listed as follows:
true portability; excellent performance regarding sensitivity
and picture and sound quality; multi -standard operation;
and a useful internal battery life. The u.h.f./v.h.f. tuner has
been designed by Sinclair engineers and uses varicap
tuning and pin diodes for band switching. Both a.f.c. and
a.g.c. are applied to the tuner. Selection of the UK,
Continental or US standards is by means of push-button
switches, and separate v.h.f. and u.h.f. aerials are
incorporated. The timebases are both dual -standard while
the i.f. section is switched between three different sound -

The Sinclair Microvision is the world's first hand-held TV
set. It operates on three different standards.

vision signal spacings. The main market initially is
considered likely to consist of businessmen travelling
between different parts of the world and anxious to keep in
touch with the news via TV. Hence the concentration on
multi -standard operation.

New techniques have been developed to provide the
necessary low power consumption - 750mW total. A key
factor in reducing the power consumption is the choice of
picture tube. This is a neat 2in. (diagonal) screen type using
electrostatic deflection. The tube has a very low power
heater with a 15 second warm-up time. The screen is
slightly curved to maintain the focusing at the edges and the
e.h.t. is 2kV.

The bulk of the circuitry is contained in five bipolar -
transistor integrated circuits, three of which were specially
designed by Sinclair engineers for use in this set. Aims here
have been low external component count plus low overall
power consumption - measured only in microwatts in some
parts of the circuit. Because of the low power dissipation,
radiation is much lower than with conventional designs and
is further reduced by the metal outer casing:

The correct viewing distance is roughly a foot to eighteen
inches, when the picture is equivalent in size and brilliance
to a normal portable viewed at about six feet or a 24in. table
model viewed at 12ft. The audio output via the internal
speaker is 50mW. There is also an earphone plug and when
this is activated the speaker is muted.

The set operates at 5V d.c. which is obtained from four
internal "AA" 1.2V rechargeable nickel cadmium batteries.
These give roughly four hours viewing per charge. The
recharging time is 14 hours. Connecting the a.c. line
adaptor provides sufficient power to run the set and at the
same time recharge the batteries - the battery recharging
current is stabilised. An alternative external 6V battery
pack using four heavy-duty "D" size cells (HP2 size in the
UK) is also available: this provides up to 40 hours
continuous viewing. The set can also be run and recharged
from a car battery.

There are four principle printed circuit board modules
which plug together. Final assembly consists of connecting
the boards and the tube and housing them in the three-piece
steel casing. To provide added strength there is a metal
chassis. Sinclair intend to undertake all servicing
themselves, and give a one year guarantee.

All praise to Sinclair on this notable technical
achievement. It seems unlikely to us that there will be much
of a home market, but Sinclair have decided to aim world-
wide and deserve success in this endeavour. A single -
standard version is under consideration however.
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Photograph showing the modular
construction of the Sinclair
Microvision pocket TV set. The four
printed circuit boards and case
sections are as follows, from left to
right. Top: main body case, and front
with tuning dial and button
selectors. Centre: tuner board, i.f.
board, and power/deflection board
with c.r.t. Bottom: rear panel and
audio board. Final assembly consists
of connecting the four boards,
inserting and connecting the c.r.t.,
and housing the whole chassis in
the three section black steel case.

NEW SPARES SOURCE
Rank Radio International have moved into general spares
distribution to the trade and have now issued their first
RSVP (Rapid Sound and Vision Parts!) catalogue. The aim
is to offer a wide range of components in sensible quantities
at low prices, backed by very quick service. The catalogue
lists some 2,000 of the more frequently required
replacement parts, clearly and concisely listed for ease of
reference. The smaller items are supplied in resealable bags
labelled for easy stock control and identification. Same day
despatch is promised on all orders received by 3.30.
Enquiries should be made to Rank Radio International at
Watton Road, Ware, Hertfordshire SG12 ODY - telephone
0920 3966.

RECOMMENDED REPLACEMENT
THYRISTORS
CES have issued further recommendations for replacement
thyristors in stabilised power supplies in Pye group colour
chassis. The TV106/2 is now recommended for use as a
replacement for the BT106 in the 713/715/717 chassis,
while the 2N444, which is supplied complete with heatsink,
is recommended as a replacement for the BT116 in the 731
chassis and its subsequent derivatives (the 110° chassis).
Incidentally, insufficient width in this latter chassis can be
caused by C586 (0.047µF) in the EW diode modulator
circuit: the replacement must be a polyester film/foil type,
not a metalised polycarbonate type.

UK ELECTRONICS INDUSTRY SURVEYED
An interesting looking publication arrived on our desk
recently - an addition to the Central Office of Information's
"British Industry Today" series, this one entitled
Electronics, published by Her Majesty's Stationery Office.
There's some handy tabular data on the UK electronics
industry and its performance during the early -mid 1970s,
but other than that one can't say that it contributes much
information of any particular interest. There is neither a
technical, industrial nor economic perspective to the book,
so that the whole thing is incredibly flat - it's really a
written up listing of who makes what. Statements of painful
obviousness abound: thus on page 29, roughly half way
through the book, we're told that "Solid-state devices ...

are essential processors without which modern electronic
equipment could not be produced." So now you know! The
initial historical survey is in places misleading and some-
times wrong - it apparently took 22 years from its design
for the Electronic Delay Storage Automatic Calculator to
become operational! Admittedly to produce a survey of
such a large and diverse industry is no easy task: but the
way it has been done here makes an incredibly varied and
interesting story both dull and rather pointless. For those
interested, it costs £.1.40 (£1.51 by post) and can be
obtained from booksellers or from the various government
bookshops.

PAL vs. SECAM CONTINUED
The battle between the rival PAL and SECAM colour TV
systems seems never ending, and goes on with the same
behind the scenes enticements and pressures. The last
country in Europe to take a decision was Italy. Now the
battle has moved to Spain. France has agreed to provide
considerable finance for the network and the studios if
Spain adopts SECAM - the same ploy that was used in
Italy, though the decision there went to PAL. Recently, the
German chancellor is understood to have raised the subject
during a visit to Spain, dangling the carrot of generous
loans if the Spanish government adopts PAL. The battle is
fierce since whatever Spain does may well be followed by
Portugal and, more importantly, throughout the vast South
American market.

AUTOMATIC TeD
The main disadvantage of the TeD videodisc system has
been its limited playing time, and an autochange version to
overcome this limitation has long been promised. An
autochange version which is capable of providing over two
hours viewing has now been shown - at the First
International Videodisc Programming Conference in New
York. The present ten-minute discs are retained, and the
autochange is said to be too brief to be noticeable. This
could well bring TeD back into the running, though nothing
has been said yet about the economic competitiveness of
this autochange version.
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TELETEXT ECO 1 ERI

Steve A. MONEY T. Eng. (C E I)
Part 1

IT WAS recently announced by the Home Office that
authorisation for the Ceefax and Oracle Teletext services,
currently being broadcast by the BBC and ITV respectively,
has been extended until the next review of broadcasting
services in 1979. By then it seems certain that Teletext will
have become an integral part of our broadcasting services in
the same way that colour television did a few years ago.

Television receivers with built-in Teletext decoders are
expected to be on sale later this year, but at first are likely to
be relatively expensive. In this situation the amateur
constructor will have an advantage over his neighbours
since he can build his own decoder unit to enable him to
view the Teletext information which is already being
broadcast as a regular service. With this in mind the
Television Teletext decoder project has been developed. The
aim is to provide readers with a basic Teletext decoder unit
which is reasonably easy to build and which does not
involve the constructor in making modifications to his
domestic TV receiver.

The Teletext System

For those readers who may not be familiar with the
Teletext system it might be as well to start by reviewing
what Teletext does and how it works.

Basically, Teletext is a process by means of which a
series of data signals representing pages of written text can
be transmitted in the same channel as the television picture
and sound signals. After suitable processing in a decoder
unit at the receiving end, the Teletext information can be
displayed on the screen as a page of printed text which
appears in place of the picture.

The data signals in effect ride piggyback on the normal
picture signals by being inserted into some of the unused
scanning lines that occur during the field blanking interval.
At present only two of the lines in each field are used to
carry Teletext signals, although in the future more lines
could be used for this purpose. The lines used for teletext
are numbers 17/18 in the even fields and 330/331 in the odd
fields. Some of the other blank lines are already being used
to carry engineering test signals.

On a normally adjusted receiver the Teletext signals are
not visible because they occur off the top edge of the screen.
If the picture height is reduced however the data signals can
be seen as two rows of bright twinkling dots running across
the screen just above the picture area.

A displayed page of Teletext information consists of 24
rows of text each containing 40 alphanumeric characters.
Each of the lines of transmitted data will represent one
complete row of characters in the display.

Fig. 1 shows the structure of a typical line of the
transmitted Teletext data. The active part of the line scan is
divided up into 45 equal portions each of which contains a
pattern of eight pulses. The first five of these groups of
pulses contain synchronising signals for the decoder and an
identification code to show which row of text is being
transmitted. These five data groups do not produce a
display on the screen. The remaining forty code groups each
control one of the symbols which make up the line of
displayed text.

To provide a useful information service there may be
several hundred different pages of text sent out in sequence
on the same television channel. These can cover such topics
as news, sport, entertainment, finance, weather and even
crosswords in much the same way a newspaper or
magazine does.

By using a selector switch attached to the decoder the
viewer can select any one of 800 different page numbers for
display, although some of these may not be in use in the
series being broadcast on a particular channel.

To enable the decoder to detect which page is being sent,
a page identification code is sent out during the top or
header row of each page of text. Unlike the others, this row
contains only 32 displayed characters, the first eight
character code groups being used for page number and
control codes. Apart from the page number the header row
carries the same text for every page.

Each page of text takes approximately a quarter of a
second to transmit, and usually the whole sequence of pages

5 Words 40 Words
Tuning and Row !dent Text Characters ...,

'1/4....

[ T M B8 21

.\
Line Sync Line Sync

Fig. 1: Layout of transmitted data.
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Here's the remarkable new

Superscore Home TV Game
Get it together for only £24.95

Available to you in kit form at the same moment
as its national launch, the brilliant new Videomaster
Superscore contains the latest product of MOS
technology: a TV game chip.

The logic contained in it had previously to be
generated by 100 TTL devices. Now it is condensed
into one 28 -pin chip.

This all -new Videomaster plugs into your 625 -line
UHF TV set (for overseas customers having VHF sets
we can supply the necessary VHF modulator) to give
you four exciting games (including tennis and football)
and two future game options. It features on -screen
digital scoring, realistic hit sounds, two bat sizes, two

POST TODAY TO:r"

ball speeds, automatic serving and much more. It runs
on six 1+ volt SP1 1 type batteries (not supplied).

The Videomaster Superscore kit costs only
£24.95 including VAT (recommended retail price of the
ready built model is over £40.00) and comes complete
with ready -tuned UHF or VHF modulator, circuit board
with printed legend, all resistors, transistors and diodes,
built-in loudspeaker, socket for mains adaptor, and, of
course, the TV game chip itself.

Easy to put together the Superscore has full
assembly instructions, circuit diagram and circuit
description. Don't miss this chance to own the newest
electronic game at such low cost.

Videomoster Ltd 14/20 Headfort Place, London SW1X 7H N

MEM IMIND

OA> :
Please send me (insert No. requ'd) Videomaster Superscore Kits at £24.95 (inc. VAT & P&P in UK)
or £23.10+£4.00 for P&P overseas) I

I enclose my cheque/money order* for £ VHF modulator required YES/NO* T 94

NAME I

ADDRESS

ALLOW 21 DAYS FOR DELIVERY
IL OMB flt

I

I

I
" delete as necessary

Reg. Office No 1115532
4=111111 NH= GEM NM la

TELEVISION MARCH 1977 233



TV LINE OUTPUT TRANSFORMERS

ALL MAKES SUPPLIED PROMPTLY by our

RETURN OF POST MAIL ORDER SERVICE

All Mono Lopts at the on

£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.

e price

£6.75 R ETAI L (VAT. INCLUDED)
Postage and Packing 60p

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.
ROD 519-621, 710, 711.

ALL AT £2.81 + 60p P & P

All Lopts NEW and GUARANTEED for SIX MONTHS

E. J. PAPWORTH AND SON Ltd.,
80 MERTON HIGH ST., LONDON, S.W.1 9 01-540 3955

BRIARWOOD TELEVISION LTD.
161 BROWNROYD HILL ROAD, WIBSEY, BRADFORD, WEST YORKSHIRE BD6 1RU.
TEL. (0274) 671960.

PRICES QUOTED FOR
QUANTITY BUYING - 100,
500, 1,000, 5,000, 10,000
UPWARDS.

Type Price (C)
VALVES

DY87 0.37
DY802 0.40
ECC82 0.38
EF80 0.36
EF183 0.40

Type Price (£) Type Price (E) Type Price (1) Type Price ( Type Price ( Type Price (C) Type Price ICI Type Price ID EF184 0.40

AC107 0.16 AF106 0.40 BC125 0.12 BC187 0.24 BD222 0.45 BF217 0.12 0C22 1.10 IC's EH90 0.50
PC86 0.64

AC113 0.16 AF114 0.20 BC126 0.12 BC209 0.12 BDX22 0.70 13E218 0.12 0C23 1.30 SN76013N 1.45 PC88 0.64
AC115 0.16 AF115 0.20 BC136 0.14 BC212 0.12 BDX32 1.80 BF219 0.12 QC24 1.30 SN76013ND PCC89 0.55
AC117 0.23 AF116 0.20 BC137 0.14 BC213L 0.12 BDY1 8 0.70 BF220 0.12 0C25 0.45 1.15 PCC189 0.58
AC125 0.16 AF117 0.20 BC138 0.14 BC214L 0.12 BDY60 0.70 BF222 0.12 0C26 0.40 SN76023N 1.45 PCF80 0.48
AC126 0.16 AF118 0.40 BC139 0.20 BC249 0.30 BF115 0.20 BF251 0.20 0C28 0.60 SN76023ND PCF86 0.55
AC127 0.16 AF121 0.40 BC140 0.20 BC251 0.16 BF121 0.24 BF256 0.35 0C35 0.45 1.15 PCF801 0.57
AC128 0.16
AC131 0.12
AC141 0.19
AC141K 0.32
AC142K 0.32
AC151 0.16
AC165 0.16

AF124 0.22
AF125 0.20
AF126 0.25
AF127 0.26
AF139 0.32
AF147 0.25
AF150 0.23

BC141 0.20
BC142 0.22
BC143 0.22
BC147 0.10
BC148 0.10
BC149 0.10
BC153 0.14

BC262 0.18
BC263B 0.18
BC267 0.17
BC301 0.28
BC302 0.28
BC303 0.27
BC307A 0.11

BF154 0.12
BF158 0.18
BF159 0.18
BF160 0.17
BF163 0.30
BF164 0.18
BF167 0.20

BF258 0.40
BF259 0.47
BF260 0.23
BF262 0.30
BF263 0.23
BF271 0.15
BF273 0.15

0C36 0.58
0C38 0.43
0C42 0.45
0C44 0.18
0C45 0.18
0C46 0.35
OC70 0.22

TBA341 0.90
TBA520Q 1.60
TBA5300 1.40
TBA5400 1.60
TBA560C0 1.60
TBA570Q 1.60
TBA800 1.00

PCF802 0.70
PCL82 0.50
PCL84 0.50
PCL86 0.55
PCL805 0.56
PFL200 0.60
PL36 0.70
PL84 0.45

AC166 0.16 AF170 0.16 BC154 0.14 BC308A 0.11 BF173 0.20 BFX84 0.25 0071 0.22 TBA810 1.30 PL504 0.80
AC168 0.16 AF172 0.16 BC157 0.14 BC309 0.13 BF177 0.24 BFX85 0.25 0072 0.30 TBA820 0.70 PL509 1.40
AC176 0.16 AF178 0.50 BC158 0.13 BC547 0.10 BF178 0.30 BFX88 0.24 0074 0.35 TBA920Q 1.75 PY88 0.50
AC186 0.15 AF180 0.55 BC159 0.13 BC548 0.10 BF179 0.28 BFY37 0.20 0075 0.35 TBA990Q 1.60 PY 500A 0.96
AC187 0.21 AF181 0.40 BC160 0.20 BC549 0.10 13E180 0.30 BFY51 0.23 0076 0.35 TCA270S0 1.60 PY801 0.45
AC187K 0.35 AF239 0.36 BC161 0.22 BC557 0.10 BF181 0.28 BFY52 0.23 0077 0.50
AC188 0.21
AC188K 0.35

AL100 0.80
AL102 0.90

BC167 0.12
BC168 0.12

BD112 0.50
EID115 0.50

8F182 0.34
BF183 0.30

BFY53 0.25
BFY55 0.25

0078 0.13
0081 0.20 E.H.T. TRAYS

AD130 0.40 AL112 0.60 BC169C 0.13 BD124 0.70 BF184 0.22 BHA00021.90 0081D 0.14 MONOCHROME
AD140 0.50 AL113 0.60 BC171 0.12 BD131 0.35 BF185 0.22 BR100 0.30 0082 0.20 950 MK2 1400 2.15
AD142 0.50 BC107 0.12 BC172 0.12 BD132 0.35 BF186 0.30 BSX20 0.22 0082D 0.13 1500 17" 19" 3 stick 2.25
AD143 0.50 BC108 0.12 BC173 0.14 BD133 0.35 BF194 0.11 BSX76 0.22 0083 0.22 1500 24" 5 stick 2.36
AD145 0.50 BC109 0.12 BC17.7 0.16 BD135 0.30 BF195 0.11 BSY84 0.34 0084 0.28 Single stick Thorn T.V.
AD149 0.50 BC113 0.10 BC178 0.16 BD136 0.35 8F196 0.12 BT106 1.05 0085 0.13 11-16k 70v. 0.75
AD161 0.43 BC114 0.10 BC179 0.16 BD137 0.35 BF197 0.12 BTX34 1.80 0C123 0.20
AD162 0.43 BC115 0.10 BC182L 0.10 BD138 0.40 BF199 0.16 BU105/041.90 0C169 0.20 E.H.T. TRAYS COLOUR
AD161 1.00AD162

BC116 0.12
BC117 0.12

BC183L 0.10
BC184L 0.10

BD139 0.40
BD140 0.40

8F200 0.28
BF216 0.12

BU126 1.50
BU208 2.20

0C170 0.22
0C171 0.22

Pye 691, 693 4.20
Decca (large screen) 5.40

BC119 0.20 BC186 0.24 GEC C2110 5.50
GEC Hybrid C.T.V. 5.30

ALL TRANSISTORS, I.C's OFFERED ARE NEW AND BRANDED.
MANUFACTURED BY MU LLA R D, I .T.T., TEXAS, MOTOROLA, ETC.

Please add 121%
VAT to all items and

Thorn 3000/3500 5.50
Thorn 8000 2.30
Thom 8500 4.50overseas at cost. GEC TVM 25 2.50
Decca Series 30 TH25/1HT 2.50

P & P U.K. 20p PER ORDER. OVERSEAS ALLOW FOR All prices subject to ITT/KB CVC5 5.68

PACKAGE AND POSTAGE. CASH WITH ALL ORDERS. alteration without
notice.

Philips G8 520 Series 5.68
RRI (RBM) A823 5.80
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Fig. 2: Block diagram of the Television Teletext Decoder.

on a channel is repeated continuously about once a minute.
When a new page is selected by the viewer the decoder
checks each page number until the desired page is detected.
At this point the data for the complete page is stored in a
memory system and then displayed continuously until the
selected page of text is updated or the viewer selects a new
page.

Page numbers are grouped into sets of 100 which are
known as magazines. The magazine number is the hundreds
digit of the page number, so that page 567 will be located in
magazine number 5. On the BBC channels all the pages on
one channel usually have the same magazine number,
whereas on ITV several pages in each magazine group are
used.

Apart from alphanumeric text it is also possible to
display simple graphics pictures such as weather maps or
graphs. It's possible to display the symbols in seven colours,
and recently extra control codes have been added to allow
the background colour to be changed. Parts of the display
can be made to flash on and off for extra emphasis, and it's
also possible to present newsflashes and subtitles by
inserting the text into blanked out boxes in the television
picture display.

Aspects of Decoder Design

There are two basic approaches to the design of a
Teletext decoder. In the first of these the decoder unit is
built directly into the television receiver; this is the type
most likely to be used by the commercial setmakers. Here

Power Supply

the video signal is taken from the receiver i.f. strip and fed to
the Teletext decoding circuits. A new video signal for the
text display is generated in the decoder and then injected
directly into the receiver video circuits in place of the picture
video. It is possible to have the decoder itself mounted
external to the receiver cabinet but still connected directly to
the internal circuits of the receiver. This approach involves
alterations to the receiver circuits, which vary from one
model to another due to differences in receiver design.

It was decided that a directly connected decoder is not
the best approach for the average home constructor. For
one thing the results obtained would depend on the
performance of the set's i.f. strip, while the many different
approaches to video/RGB circuit design would call for a
great deal of research into the feasibility of modifications to
the many chassis in use. There is also the fact that this
approach is not suitable for those with rental sets since
rental companies do not approve of viewers meddling with
their receivers.

The alternative approach to decoder design is to have a
completely separate unit. In this case the decoder unit
contains its own receiver system and is fed directly from the
TV aerial. When the video signal for the text display has
been generated it is used to modulate a u.h.f. carrier to
produce a complete television signal on one of the unused
channels. This output signal can then be fed to the aerial
socket of any 625 -line TV receiver which is next tuned to
the appropriate channel. Thus the only connection to the
television set is via its aerial socket and there is no need to
modify any of its internal circuits. This type of decoder can
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of course be used with a rented set.
When Teletext is not required the picture and sound

signals from the decoder's i.f. strip are switched directly to
the modulator to produce a normal picture on the channel
to which the television set is tuned. Changing channels is
now carried out in the decoder tuner rather than on the
television set. Since the decoder does not have to be near the
TV set it gives the added facility that it can be used for
remote channel changing from the viewing chair.

The Television Approach

Fig. 2 shows a block diagram of the Television Teletext
decoder. Most of the circuits have been built on four plug-in
printed circuit boards to make for easier assembly. These
boards are inserted into sockets mounted on a printed
circuit "mother" board which provides the interconnecting
wiring.

Signals from the aerial input are passed through the
receiver board which contains the tuner, i.f. strip and also
the synchronising and data separation circuits. To simplify
alignment of the i.f. strip a Surface Acoustic Wave (SAW)
type filter is used to provide the correct frequency response.

Data signals from the receiver card are passed to the
second card which contains the input decoding logic. This
card decodes the data signals and selects the page of data
to be passed on to the memory circuits.

On the new commercial receivers with Teletext built in, it
is likely that page numbers will be selected by a keyboard
similar to that used on pocket calculators. This makes for
rather complex logic however. In this decoder a simple three
digit thumbwheel type switch is used for page number
selection.

Most commercial decoders also have a facility where the
screen is automatically cleared each time a new page
number is selected. To simplify the logic we have used a
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separate clear button for this purpose. Automatic circuits
have been included however to clear the screen in response
to a "Clear Page" command transmitted as part of the
header row control signals.

After the page clear button is pressed the header row will
be displayed and updated continuously so that the viewer
can see the changing page numbers. This allows him to see if
the page is actually included in the series being transmitted.
A time display is included at the right hand end of the
header row and this is updated continuously to give a real
time clock display.

There is provision in the Teletext specification for pages
which are identified by a time code as well as by a page
number. The time code is transmitted as part of the control
codes at the start of the header row. By using this facility a
series of pages of text can be sent out with the same page
number but different time codes and the decoder can be set
to respond only to the page that occurs at some preset time.
This facility, although available, is not being used at present
except for test purposes. In the Television decoder the time
codes are ignored and all pages with the selected page
number will be accepted and displayed.

Error Protection

A fairly sophisticated system of error protection is built
into the Teletext transmissions. By means of suitable logic
in the decoder, errors due to noise or interference can be
detected and in some cases corrected. Provided a good
colour picture can be received, however, very few errors will
occur and in view of this no error protection has been
included in this design. Teletext signals are in fact
surprisingly resistant to transmission problems, but if
ghosting is present this can sometimes cause severe
problems. For Teletext reception therefore, it is advisable
that a good aerial should be used. If some errors do occur
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Fig. 3: Circuit diagram of the power supply
unit. Component details will be found in the
components list at the end of this article.
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Fig. 4: Component layout diagram
for the power supply.

Fig. 5: The printed circuit board for the power
supply shown full size.
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they will usually show up as one or two incorrect characters
in the displayed text and will be corrected next time the
page is sent.

In order to display the page of text continuously on the
screen some form of memory system is required. Data for
all the text on the screen must be read out during each field
scan in order to produce the video signal for the picture
tube. This requires a memory capable of holding the codes
for all 960 characters which make up a page.

The memory board itself is fairly straightforward and
uses type 2102 memory devices to store the data. Included
on this board is the addressing logic needed to select the
individual store locations when data is read out or written
into the memory.

Display

Video signals to produce the actual text display are
generated on the fourth circuit board. The displayed
symbols are produced by selectively lighting up a series of
dots arranged in a 7 x 5 matrix in each character space on
the screen. The patterns of dots are stored in a character
generator circuit which is effectively a read -only -memory
(Rom). When the code group for a particular symbol is
applied to the character generator it produces at its output a
pattern of dots which will produce the appropriate symbol
on the display. Apart from character generation, the logic
on this card also produces the special patterns for graphics -
type displays and generates all the timing signals needed to
drive the memory and produce the video output signal.

The dot video signals are combined with synchronising
pulses from the receiver board to produce a complete video
signal which can be used to drive the u.h.f. modulator.

In directly coupled decoder systems the dot video signals
are gated with colour control signals and fed to the RGB
amplifiers of the television receiver. This gives a fully
saturated colour display of the text. When the r.f. output
approach is used it is necessary to generate colour
subcarrier signals and a reference burst to obtain a colour
display. An added problem is that the dot video signals have
a bandwidth which is too wide to go through the
chrominance circuits of a normal colour receiver. One of
the commercial decoders does however produce a colour
display using the r.f. coupling approach and it is hoped that
it might be possible to offer this facility as an add on option
to the Television decoder. Provision has been made in the
design for adding extra boards to provide new facilities at a
later date.

Construction of the unit should be fairly easy, but some
care will be needed when assembling the logic cards because
they are quite complex and use double sided printed circuit
boards. Most of the integrated circuits used are standard 74
series logic types, but there are some MOS type devices
which can be damaged by static if not carefully handled.
These devices are mounted in sockets to avoid any possible
damage during assembly of the cards.

The Power Supply

We shall start off this month by building one of the
simpler parts of the project, namely the power supply unit.
The circuit diagram for this is shown in Fig. 3 whilst the
printed circuit board layout is given in Figs. 4 and 5.

Three 7805 type stabilisers are used to produce the +5V

supplies for the logic cards. Each card is fed from a
separate stabiliser which can provide up to 1A. The receiver
card needs a small amount of current at +5V and this is
derived from the stabiliser feeding the input logic board.
The total current drain at +5V is about 2A but the
transformer and stabilisers can supply up to 3A so there is
ample spare capacity to allow for adding extra circuits in
the future. The OV lines of the three logic cards are joined
together to provide a common signal path between the
boards.

A +12V supply for the receiver and modulator unit is
produced by a 7812 type regulator and this too has some
spare capacity to allow for adding extra circuits. There are
two negative supplies at -5V and -12V which are used for
biasing. Since they draw little current they are stabilised by
simple zener diode circuits.

The varicap diodes in the tuner and modulator units need
a stable tuning supply of about +30V. This is stabilised by a
TAA550 i.c. on the receiver circuit board.

Next month we shall go on to look at the input logic
board.

* Power Supply Unit
Components List

Resistors: (all 5%, +W)
R1 470Q
R2 lkQ

Capacitors:
C 1 10000µF 16V High -ripple electrolytic
C2, C3 1000µF 25V electrolytic
C4 220µF 100V electrolytic
C5, C6, C7 10µF 10V bead tantalum
C8 10µF 16V bead tantalum

Semiconductors:
IC 1, IC2, IC3 7805 regulators
IC4 7812 regulator
D1, D2 BYZ13
D3 -D6 Silicon bridge rectifier DIL
D7 BZY88 Cl2V
D8 BZY88 C5V1
D9 1N4003

Miscellaneous:
T1 Primary: 0-215-240V 50Hz

Secondaries:
1. 8-0-8V 3A
2. 13-0-13V 150mA
3. 50V 20mA

Four 19°C/W heatsinks for ICI-IC4
21 p.c.b. pins 0.040"

Printed circuit board, reference D022,
will be available from Readers' PCB
Services Ltd., (TV), P.O. Box 11, Worksop,
Notts.
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The Problem of Mains Transients

BOTH in the UK and abroad considerable research has and
is being carried out into the incidence, frequency ranges,
energy levels and voltage peaks of the transients present on
mains supplies. Such transients can have peak values in the
region of 600V to 1 kV, and especially when they coincide
with the crests of the a.c. waveform can affect the operation
of electronic control equipment and cause the breakdown of
components unless suitable precautions are taken.

Motor Control Circuits
Multi-thyristor motor control circuits are particularly

vulnerable in this respect since the peak value of the spikes
can well exceed the forward breakover voltage of the
thyristors, resulting in false triggering. In addition the
voltage rise of the transient, which can be about lkV/µs,
can be greater than the maximum dV/dt (voltage rate of
change) rating of the device, again causing false triggering.
All but the very smallest thyristor power control circuits
incorporate transient suppression or filter arrangements
therefore to prevent random triggering and loss of control.

The filters consist of a series RC network connected
across the thyristor's anode -cathode terminals. Suppression
is achieved by shunting high -wattage zener diodes or
voltage dependent resistors across the input or the thyristor
rectifier bridge. Filter capacitors give protection by slowing
down the transient's rate of change, the series resistor
limiting the capacitor's charge/discharge currents.

Suppressor diodes operate by conducting when a
transient which exceeds the device's voltage rating appears.
The transient is thus dissipated by the loading effect of the
diode. The diodes used are special types and are connected
back-to-back across the a.c. inputs, each diode having a
stand-off potential that exceeds the expected peak supply
value.

Suppression v.d.r.s operate by rapidly falling in value
when a high -voltage spike appears, thus reducing the
amplitude of the spike to an acceptable value. Unlike the
v.d.r.s used in TV circuits, those used for transient
suppression are made of zinc oxide and are specially
designed for intermittent power dissipation. They are thus
ideal for absorbing the high -voltage transients produced by
inductive loads at switch -off, and are much better than
spark gaps and other discharge devices for absorbing the
effects of secondary lightning strikes.

In the latter connection it's interesting to see the effect of
such a v.d.r. on the waveform produced by a lightning
simulator test circuit - see Fig. 1(a). The 10 it&electrolytic
is charged to 2kV and then discharged via a spark gap
followed by an RC network. Without protection the full
voltage surge shown at (b) will be applied to any equipment
linked to the circuit. As shown at (c), the use of a suitable
v.d.r. (data courtesy of Mullard Ltd.) limits the surge to less
than 600V.

Causes of Transients

Apart from direct or indirect lightning strikes, other
causes of externally produced transients in the power

H. K. Hills

supply are highly inductive loads being switched off, highly
capacitive loads being switched on, and high -amperage
fuses rupturing. Transients can be produced within
electrical equipment by arcing across switch contacts, by
switched rectifier circuits and by sudden changes in current
loading. Fault conditions which result in a momentary
break in current flow will also cause transients, especially
where iron -cored transformers or chokes are involved.

Characteristics

It has been found that externally produced transients
vary in duration from a few microseconds to some tens of
milliseconds, the higher voltage spikes usually being of
much shorter duration and energy level than those of lower
voltage.

Tests suggest that in industrial premises spikes with an
amplitude of 100-200V occur on average about a thousand
times a day, 200-300V spikes occur about two hundred
times and 300-400V spikes about five times a day. Really
high -voltage spikes were noted rather less than once a day.

On the domestic side, a blown 20A mains fuse could
cause a 1,030V, 30µs transient.

Mains Filter Capacitor
Research into mains -borne transients has been largely

concerned with the protection of thyristor controlled power
and motor control circuits. There seems to be little
information on their effects on domestic equipment. All
types of TV receiver however incorporate a mains filter
capacitor across the mains input, and this largely absorbs

115221

SG 15

lal

25

I bl

(c)

Fig. 1: (a) Lightning simulation test circuit. (b) Voltage
waveform without the VDR in circuit. (c) Voltage waveform
with VDR included. Vertical scale 200V/division, horizontal
scale 500psIdivision. Courtesy Mullard Ltd.

TELEVISION MARCH 1977 239



short-term voltage spikes. It seems though that they don't
always stand up to the job, causing violent disruption of the
mains fuse should they go short-circuit.

It's been my experience that the incidence of mains filter
capacitor failure has increased in recent years, and in
particular they seem to fail quite often in colour receivers.
This raises the question as to whether the mains supply is
getting dirtier as more, diverse equipment is brought into
operation, or whether the causes lie within the set.

Since the cabinet temperature inside modern solid-state
receivers is less than that in older valve and hybrid sets with
mains droppers and so on, the effect of temperature can't be
blamed for the failure of mains filter capacitors. Assuming
that the capacitors are up to standard in the first place, the
causes of failure are probably due to a combination of
several factors - the effects of e.h.t. flashovers, "resonant"
voltages across the input impedance, the pulsey nature of
the a.c. feed to the mains rectifier, especially if it's a
thyristor - this can itself instigate transients - and to some
extent the greater possibility of arcing across the mains
switch contacts due to the greatly increased current
demand.

Mains Fuse Failure
A shattered mains input fuse with no apparent cause

does not necessarily mean that something is amiss with the
mains filter capacitor. It must be borne in mind that a
shattered fuse is not necessarily due to a really tremendous
overload current. If the fuse wire breaks for example, as
often occurs due to frailty or ageing, a momentary
miniature arc which maintains the current flow may be
maintained, the resultant heat giving the fuse the look of
having blown as a result of a massive overload.

From personal experience I have found that mains fuse
blowing for no immediately obvious reason in sets with
conventional power supply and line output circuits have
been due to the following causes: a defective, incorrect or
fatigued fuse; the effect of e.h.t. flashovers on the power
supply and line output circuits; sparkovers inside boost
diodes and line output pentodes; flashovers in triplers; and
lazy sinewave oscillator stages which take much longer
than usual to come into operation and provide drive for a
valve line output stage.

ITT have reported that at one stage they found instances
of unexplained fuse blowing in the CVC5 chassis to be due
to "faulty manufacture of the fuse". It was found that the
type of fuse concerned could be made to go open -circuit by
simply being rolled down the bench! Explanations
considered were that the wire was of a very close tolerance
or possibly brittle, so that the slightest vibration caused a
break. Needless to say the type of fuse was soon changed.

RRI have commented that failure of the 5A fuse in their
A823 chassis might be due to the initial high current taken
as the h.t. reservoir capacitor charges, especially if the set
has not been switched on for several days. They also point
out that replacement fuses may not have been of the correct
anti -surge type. The correct fuse now specified by RRI for
use in this position is a 3.15A anti -surge type.

On the subject of lazy sinewave line oscillators, while the
PCF802 valve itself can be the culprit so too can poly-
styrene capacitors used in these circuits. If this is suspected,
fit a different type.

The incidence of unexplained mains fuse failure is
certainly on the increase. The mains filter capacitor is often
held to be responsible due to intermittent shorting.
Somehow, this seems doubtful. Perhaps others would like
to comment on this subject.

Test Report
Automatic Semiconductor

E. Trundle

THE Datest 1 is a new type of semiconductor tester capable
of checking diodes and operational amplifier i.c.s as well as
field effect and bipolar transistors. Transistors can be
checked in circuit by means of a set of probes which come
with the instrument. The read-out is presented in digital
form - in fact by a matrix of l.e.d.s which give a
characteristic pattern, different for each type of device. A
go/no go indication is given simply by the display ceasing to
flash. The pattern of the stationary display then indicates
the polarity and type of the device under test. Finally, a
three -position switch selects checks on gain and leakage.
Diodes may be checked on a go/no go basis, or for leakage.
It's not necessary to know the type, polarity or pin
connections of a device prior to testing: all this information
is supplied by the instrument. Connections for an external
meter allow hFE, ICAO and other parameters to be
ascertained with more accuracy.

Description

The instrument operates by reversing the polarity of the
supply to the device under test until a stable state is
established at the preset collector current. It then monitors
the polarity of the collector voltage, emitter voltage, and
base voltage and current. These are read-out by the display
l.e.d.s. Four i.c.s are used in the instrument, plus six
transistors. There are two fibreglass printed boards. The
tester is housed in a plastic case and powered by a PP3
battery. Three transistor sockets are provided, together with
sockets to accept three types of operational amplifier i.c.s. A
spring -loaded push-button saves battery life when testing
out of circuit; insertion of the probe switches the device on
for in -circuit tests.

On the Bench . . .

The brightness of the display l.e.d.s was adequate, even at
high ambient light levels. We found it easy to differentiate
between silicon and germanium devices, and the tester never
failed to reject a faulty device. We had difficulty in raising
the 5µA meter required for the leakage and gain tests -
such things are not very common! - and a little internal
amplification would have been appreciated on the odd
occasion when this facility was used. The transistor sockets
cater for most types of signal devices, and are able to
accommodate lockfit types. There are however many
encapsulations, such as the T03, TO66 and "plastic -
power" styles, that require connection by flying leads. The
pointed probes intended for in -circuit testing are not really
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Datest 1

Tester
suitable for this: we made up flexible leads with mini-croc-
clips to overcome the problem.

Diode Tests

No snags were encountered on the diode go/no go test,
and we soon found that the diode leakage test is a stringent
one which all germanium and some silicon devices could not
pass. This is all to the good, but some confusion arose over
interpreting the readout on diode leakage, inasmuch as
internal reflections from five winking I.e.d.s tended to light
up the one extinguished l.e.d. which indicates a good diode.
The severity of this effect depended to some extent on the
ambient light.

In -circuit Tests
We next turned to the in -circuit testing facility, and were

successful with all types of signal transistor and f.e.t. As
with the Avo in -circuit tester reviewed some time ago, in
direct -coupled circuits where semiconductor junctions are in
parallel in -circuit testing cannot be carried out. But this is
fair enough - one can hardly expect an instrument to test
two or more (possibly opposite polarity) junctions
simultaneously! The instruction booklet quotes values of
shunting resistance (in each case a few hundred ohms)
below which in -circuit testing is not practical. These
corresponded closely with our own findings. The Datest 1
fared better than the Avo TT169 with low -gain, high -
voltage line output transistors, giving a positive indication of

goodness once the base had been isolated from the low -
resistance driver circuit.

Parallel Capacitance

The one point on which the Datest 1 fell short of the
opposition was the effect of parallel capacitance across the
junction under test. About 100µF was the maximum the
instrument would tolerate, as opposed to 2,500µF for the
Avo tester. Such large capacitances are very rarely
encountered across a junction however, so this is a fairly
minor point.

Conclusions
Apart from ft and breakdown voltage, all the important

parameters of a semiconductor device can be established
with the Datest 1, and we found no need for our usual
analogue transistor tester while this instrument was in our
possession. When faced with an odd make of TV or radio
receiver for which we had no data or voltage tables, a
session with the Datest would very often solve the problem
without more ado! A comprehensive manual is supplied,
containing a battery -life table and precise technical data as
well as operating instructions.

As the reader will by now have gathered, this is no
ordinary transistor tester. In view of the facilities offered,
the price is by no means excessive. Having parted with over
fifty pounds however the purchaser will want to be sure that
his investment is going to last the course! To our eyes the
only wear -prone parts are the panel -mounted sockets. These
are easily replaceable with a minimum of dismantling and
are available from the manufacturers. Apart from physical
damage it seems very unlikely that the instrument will fail.
Should it be required, service is available from the makers.
Regarding its usefulness, may we put it this way - the
punctuation mark at the end of this sentence means we shall
have to send it back, and we shall be sorry to see it go!

The Datest 1 is available from Datong Electronics Ltd.,
11, Moor Park Avenue, Leeds LS6 4BT. Tel: 0532 755579.

The Datest 1 semiconductor tester. General view left, internal view right.
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SERVICING
TELEVISION
RECEIVERS

L. LAWRY-JOHNS

Thorn 1590/1/3 Series

The 1590-91 series which followed was of course fully
transistorised and suitable for mains or battery supplies.
These were and are a very different kettle of fish, and
require a somewhat different line of attack in servicing - as
do all solid-state (never did like that term) receivers.

There are two main versions, the smaller 3816, 4816, etc.
12in. models and the larger 2818, 6818 14in. models. The
latter have a push-button on -off switch at the bottom of the
front panel and separate volume and brightness edge type
controls at the top: the chassis main panel also has a swing
out facility. For full details see the August -September 1974
issues.

Line Output Stage Faults

The main trouble with these sets has proved to be shorts
across the supply line blowing the 1.t. fuse which hides
behind the lower left panel supporting strut. There is often
doubt as to why the fuse is blowing, and a handy tip is to
appreciate the fact that although the line output transistor
(AU113 on most versions but not all) is secured by two nuts
and bolts only the right-hand fixing is in fact in contact with
the print. Therefore removal of the right side nut and bolt
divorces the transistor's collector from the circuit and
enables a quick check to be made from emitter to collector
to ascertain whether the device is short-circuit. If the
transistor is not at fault note that the disconnection kills the
feeds taken from the secondary windings on the line output
transformer so that one can also tell whether they are the
cause of the fuse failure - by seeing whether the fuse
continues to blow. We prefer to make a quick check on the
rectifier diodes (W13 and W14) and their associated electro-
lytic reservoir capacitors C110 (10µF) and C111 (1µF)
however - either of these can short, due to a defective diode
or on their own account thus putting paid to the diode
anyway - take your pick! In any case the trouble spots in
the line output stage can be picked out quite quickly in most
cases. Remember that the boost diode Wil is a special fast -
acting type and any old diode simply will not do. See Fig. 3.

Audio Output Stage

Quite often the line output stage is not at fault and it then
pays to have a look around the sound output stage at the
front centre. The stage has been much modified during pro-
duction runs, but the basic cause of a short is the output

PROBLEMS WITH

PORTABLES - PART 2

transistors themselves, with consequent damage to the
associated emitter resistors etc. We usually fit a matched
pair of AC187/01 and AC188/01 and rarely have further
trouble. The more up to date circuit using silicon transistors
seems a little more reliable but not much and can be
exasperating: we have at times (under pressure) fitted the
above transistors with a 2052 bias resistor between the bases
of the output pair, as the bias transistor or the associated
preset bias adjuster used in this circuit cannot always be
relied upon not to go open -circuit and damage the new
output pair. This may be frowned upon by some and indeed
is not our usual practice, but time does not always allow too
much finesse when out in the field and the kids are bawling
for their "own set". See Fig.4.

Field Collapse

The field frequently collapses, leaving a line across the
centre of the screen, and although this is often transistor
trouble (not necessarily one of the output pair) we have
occasionally found the 1000µF output coupling electrolytic
C78 open -circuit and on two occasions lately have found
the diode (W5) between the collectors of the output
transistors open -circuit.

Vertical White Line

Talking about white lines, we often receive these sets

11.6V  16 BV  11.6V  16BV

VT11
BC212L
BC157

VT27
BC147

(b)

Fig. 4: Audio driver and output circuits used in the Thorn
15901113 series chassis. (a) Original circuit using germanium
transistors. (b) Later circuit using silicon transistors.

VT12
BC119

Feea back

BC139

LS.
etc.

670t,

(a) 11538]

242 TELEVISION MARCH 1977



01

F1 F2
250mAT 2-5A1141

W7
240V 8,026
AC

W8
BY126

N

01

12V

f

C8 5 c=-.1

Audio output

From Brightness control slider

stage

R100
100

R99
10 11.6V

stabilised

6103
VT21 ope6

8VAD143 330

Set HT"

=C86
..220

R104
220

R106
120

-C 6 7 0100

1.

1000

115171

Solder posts at
each corner

Centre hole for clamping
to heatsink if necessary

Fig. 5 (left): The power supply circuit used in the Thorn 1590/1/3 chassis. A suitable Mu/lard replacement for the series regulator
transistor VT21 is the AD 149.

Fig. 6 (right): Connections to the RS 4A, 100V pi.y. epoxy -potted silicon bridge rectifier type 261-457.

with the complaint of a white line down the centre. This
obviously cannot be due to line timebase failure since e.h.t.
is present. Each time it has been due to a dry -joint on the
print at point 15 or at the scan coil coupling capacitor C108
which we have not found faulty so far.

There are many other items which we do regularly find
faulty however.

Poor Smoothing

We are often confronted with these sets exhibiting the
classic symptoms of poor smoothing, i.e. loud hum and a
shockingly distorted picture. These symptoms may be inter-
mittent and may suddenly vanish leaving the set working as
well as ever. In many cases simply rocking the main
smoothing electrolytic C85 may bring on the symptoms,
and although the trouble may be nothing more than
improper contact between the stud and lead -out tags it is
better to replace the thing than to try to patch it up.

Pale Picture

Another regular one is almost complete loss of contrast,
and although this could be due to quite a number of things
it is always a good plan to check out the video output
transistor VT9. Whilst a dry -joint may be present, the

' transistor is very often at fault. Several types are suitable
and we usually fit either a BF336 or a BF337.

A Nasty Occurrence ...
We could natter on for hours about this chassis, but that

would defeat the object of this article which is to have a
general look at portables of various makes. Before leaving
the 1590 series however we must record a rather nasty
happening that occurs quite frequently.

The trouble is that the fault may not be detected before
the tube has been ruined - due to its heater being fed from
the regulated 1.t. supply. The voltage regulator should keep
the supply line constant at a trifle over 11V. It is very often
the case however that a fault develops in the regulator,
causing the picture to become larger and the voltage applied
to the c.r.t. heater to be excessive. The best thing that can
happen is for a component to fail or the line output
transistor to short, thus drawing attention to the situation.
Unfortunately this does not always happen, and the tube
continues to be overrun until something does happen and

the set is sent for repair - only to find that the correct
voltage will no longer enable any sort of picture to be
resolved.

Several things can cause this rise in 1.t. voltage. For
example, the AD149 series regulator transistor (VT21) can
leak between its emitter and collector, or R103 (see Fig. 5)
can change value - to name only two. But this is not the
point. When the trouble has been sorted out it is often too
late to save the tube.

We adopt a very simple approach to the problem. When
we sell one of these sets we always instruct the customer to
observe the following drill. Whenever the set is switched on,
always look down through the back cover and observe the
heater glow. As a result they become used to the normal
dull glow of the tube heater, and if the glow gets brighter
they detect this immediately, switch the set off and bring it
in for inspection before damage can be done. We also advise
customers who call to collect sets which have been left
for repair for some other reason to carry out this drill.
This has paid off on many occasions. Here endeth the
lesson. Let's move on

Later Thorn portables do not seem to have established
any fault patterns as yet so we'll keep quiet about these for
now.

Philips Portables
The Philips T4 chassis is used in the Philips X 12T740,

Pye TV99 and other sets. We've had a fair crop of faults on
these nice little sets but perhaps the most frequent is the
most simple to clear. The symptoms are a sudden loss of
gain with a very grainy picture. You would think that this
could be due to a faulty aerial socket or a duff transistor in
the tuner. This is very true, and it sometimes is due to one of
these things - or to something else. It is the something else
which we have repeatedly found. The tuner unit, which
incidentally has a v.h.f. section, being of foreign origin, is
secured by screws to the cabinet front and can be removed
separately. The i.f. output coaxial cable is taken to the top
of the tuner and is bent back on itself and secured in this
uncomfortable position. After a time the insulation is
punctured and the signals are either lost completely or
seriously attenuated. Redress and all is well.

We also have trouble with the rectifiers (four to form a
bridge) which seem to short on occasions thus opening one
or both of the thermal fuse links. If you are good at jigsaw
puzzles, try working out which winding is which on this
type mains transformer, which houses the links. If you don't
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know what we are talking about, you have a rare pleasure
in store . .

We could write reams on the original Philips T-Vette but
there don't seem to be many around now. Readers wanting
information should look up the February -March 1973
issues. We haven't much to add to what was said then - line
output stage troubles, burn out in the sound output stage,
dry -joints on the field output etc. All good fun.

Faulty Bridge Rectifiers

Now what about other British makers or marketers (ah!,
the subtlety of it all). Well, let's lump together ITT, GEC
and Decca. Not by any means the same sets we hasten to
add, but all have a common failing. This is the bridge
rectifier. In the ITT and GEC receivers (no need to name
models) a block type is used, in the Decca there are usually
four separate diodes. Various things can happen. The most
obvious is that a diode shorts (look upon the block as four
diodes in that order to keep things simple) and blows a fuse.
One can go open -circuit to produce hum which distorts the
picture, or it may leak to impair the smoothing and give a
similar effect. Having repeatedly had this problem we have
now settled on a common replacement. For convenience we
also use it in other applications, so the unit has a rating well
over that required in portable TVs. It is the RS Components
100V 4A bridge rectifier stock No. 261-457. Dearer than
most, but oh! so handy. It may be wired free but in most
cases can be bolted to the metal work for heatsink purposes,
thus further increasing the reliability. See Fig. 6.

Imports

Where does one start with the imports? Far away places
and strange sounding names. Singapore, Korea, Taiwan,
Hong Kong, Japan, etc., etc. The number of faults is as
various as the places of origin, so we don't want to dig too
deeply. Usually transistor trouble, often in the final i.f. stage
where the signal voltages are higher. We find the BF173 a
handy transistor to have around for use in these stages, with
the BC109 very handy in the post -detector stages. Care-
fully identify the base, emitter and collector pins and you
shouldn't have much trouble.

Sound Realignment

We are often asked to realign the sound i.f.s when a set
has been purchased abroad and the sound i.f. is say
5.5MHz instead of our 6MHz. The job here is to identify
the right coil cans (which are often smack under the tube
just to make things awkward). This isn't too difficult if you
follow the wiring back from the volume control, and once
you have access it is just a matter of tuning in the fine
gratings on a test card and then bringing the cores in to
produce the required sound signal. No need to interfere with
the vision i.f. coils at all.

Indesit T12LGB

One of the most frequently met portables comes not from
the far east but from Italy. This is the Indesit Model
T12LGB and was the subject of a recent article. We haven't
much to add except to say that our choice of field output
transistors is different. We haven't a lot of faith in the
smaller types of "AC" and "BC" medium -power
transistors: they just don't seem up to the job. So we prefer
to fit a BD131 and a BD132, with their legs crossed and
sleeved so that the outer base comes over to the centre

position and with a few large washers bolted to the body to
form a heatsink - ensure that these cannot touch any-
thing else since they contact the collectors. Crude you may
say. Maybe so, but it has put an end to the frequent field
collapse lark. One other point. There's no mains trans-
former, but a large dropper resistor (R908). This has been
known to go open -circuit, giving no sound or picture on
mains operation.

EHT Rectifiers

Most portables use a single stick e.h.t. rectifier, but there
are still some around which use a valve for e.h.t.
rectification. As time goes by some deterioration may take
place in the insulation, with consequent discharge. This can
of course also apply to the end caps of the single stick type.

The point about this is that a good hefty crack of e.h.t.
discharge can damage transistors elsewhere in the set. For
example we had a Teleton portable in for field collapse. This
turned out to be due to defective field oscillator transistors.
A new pair restored normal working, but a couple of weeks
later back it came with the same transistors defective. The
customer mentioned that before the field collapsed he had
heard "that crack or click again". To cut a long story short,
the e.h.t. rectifier was a valve inside the screened line out-
put compartment. The base was secured to the bottom
metalwork by two screws, and the discharge (albeit once
per month) was taking place via the screws. We removed
the screws and inserted a piece of insulation. The leads were
so thick that no additional fixing was necessary . . . and we
haven't heard a word since.

So there you are. It's getting late and it's time for bed.
Sorry about all we haven't said. Perhaps another time.

VALVE BARGAINS

AN1(5-64p, 1041.10, 5045.00.
YOUR CHOICE FROM THE
LIST BELOW:
ECM 80, EF183, EF184,

',PCFB81 PCF802, PCL82,
PCL85, PCL86, PCL805,
Y81/800, PY88,0_(_)PL

COLOU
PL509,
TES

LVES - PL508,
PY500/A. ALL
CH.

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

AERIAL BOOSTERS
AERIAL BOOSTERS CAN
PRODUCE REMARKABLE
IMPROVEMENTS ON THE
PICTURE AND SOUND, IN
FRINGE OR DIFFICULT
AREAS.
B11 - FOR THE STEREO AND
STANDARD VHF/FM RADIO.
B12 - FOR THE OLDER VHF
TELEVISION - PLEASE STATE
CHANNEL NUMBERS.
B45 - FOR MONO OR COLOUR
THIS COVERS THE
COMPLETE UHF TELEVISION
BAND.
ALL BOOSTERS ARE
COMPLETE WITH BATTERY
WITH CO -AX PLUGS &
SOCKETS. NEXT TO THE SET
FITTING. f3.80.

PRESS BUTTON UHF TUNERS - 4 BUTTON TRANSISTOR -
BRITISH MADE - £2.50 EACH.

60p BARGAIN PACKS
ALL PACKS UNUSED PARTS - PK1-40-C280 (MULLARD) AXIAL
LEAD CAPACITOR MIXED VALUES FROM Olut TO .47uf
(250V/W). PK2-30-C281 (MULLARD) RADIAL LEAD CAPACITORS
MIXED VALUES FROM .015uf TO ISuf (250V/W). PK3-6 CO -AX
PLUGS. PK4-6 CO -AX CONNECTORS. PK5 8-5m/m FORMERS
WITH SLUGS. PK6-25-AC128 TRANSISTORS. PK7-3 BF200 (VHF)
TRANSISTORS. PK8-2 BF 182 (UHF) TRANSISTORS. PK9 ANY 6
TRANSISTORS - BC108, BC113, BC135, BC153, BC171, BC172,
BF 194, BF 195, BF196, BF197. PKIO 8-1 amp 400 volt rectifiers.
PKI1 4-5 pM din plugs (I80°). PK12-5 PP3 BATTERY CONNECTORS.
ALL PRICES INCLUDE VAT. P&P 20p PER ORDER. PLEASE SEND
UNCROSSED P.O. OR CHEQUES FOR RETURNING IF WE ARE
OUT OF STOCK OF BARGAIN PACKS OR OLDER TYPES OF NEW
VALVES.

ELECTRONIC MAILORDER LTD,
62 BRIDGE STREET, RAMSBOTTOM, BURY, LANCS.

TEL: RAMS (070 682) 3036.
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No Red - and Intermittent Green Faces

We were called to see a Finlux colour receiver with the
complaint of absence of red in the picture. On removing the
back, the RGB output panel was spotted in the top left-
hand corner and the heatsink and load resistor of the red
output stage were found to be quite cold. The RGB circuits
are of the same basic design as used in the RRI A823
chassis and the Decca 10 series. Failure of one of the RGB
output transistors to conduct can be due to several causes -
an open -circuit emitter resistor, no forward bias from the
d.c. coupled driver transistor, or failure of the driver stage
for one reason or another. In most cases however, it's the
output transistor that's at fault - in this particular case due
to a short-circuit base -emitter junction. On fitting a
replacement a very good picture was obtained - then,
suddenly, the faces on the screen turned from flesh colour to
green. This of course is the classic symptom of a PAL
switch operating in the wrong phase. Just as suddenly, the
picture reverted to normal. The owner then said that the set
has been intermittently displaying this fault for some time
before the complete absence of red had occurred.

As the small panel with the burst, ident, colour -killer and
bistable circuits is mounted directly behind the RGB output
panel and is virtually inaccessible for voltage checks we
decided to check the tuning of the ident coil. On looking at
the circuit however, we discovered that there isn't such a
thing! Instead, the burst ripple is used to synchronise a two -
stage RC oscillator which produces a 13V peak -to -peak
7.8kHz sinewave output. The amplitude of the output is set
by a variable resistor in the emitter circuit of the second
transistor. It seemed logical to try adjusting this, but the
occasional brief appearance of green faces persisted. Before
getting involved in component checks in this area we
decided to check the tuning of the burst output coil which
drives the burst detector. This coil is situated on a small
panel to the right of the RGB output panel, with access to
the core through a fin. diameter hole in the RGB panel.
Readjustment completely cured the trouble, but on reducing
the picture width to the correct size a thin strip of incorrect
colour was found to be present at the extreme left-hand
edge of the raster. The bistable was clearly switching over
slightly too late. Further slight readjustment of the burst
output coil removed this trouble too.

Cut-out Operating
The owner of a set fitted with the Thorn 3000 chassis
reported that following a series of bright flashes on the
screen the picture and all screen illumination went off, the
sound continuing for a few seconds before it too petered
out. On inspection the cut-out was found to be open -circuit,
though all the fuses were intact. The tripler had been
changed recently, and in any case there was no suggestion
of the odour associated with a faulty selenium type tripler.
The only thing to do then was to reset the cut-out, switch on
and note developments.

The cut-out tripped immediately, though once more all
the fuses remained intact. Next we removed the lead from

G.R.WILDING
the e.h.t. transformer to the tripler and tried again. This time
the cut-out didn't trip, normal sound developed and a
normal arc could be obtained at the transformer's pulse feed
connector. Classic symptoms of a defective tripler! On
fitting a replacement however the cut-out once again
operated, though this time we were able to see a blue flash
inside the tube neck. The tube itself was faulty of course,
placing a really excessive load on the tripler.

Loss of Picture

The owner of a Pye hybrid colour receiver fitted with the
697 chassis reported that the picture had suddenly gone off,
leaving the sound normal, and that a slight burning smell
had developed before he hastily switched the set off. On
inspection we could find no short or undue leakage across
the main reservoir/smoothing electrolytics, and no shorts or
heater -cathode leakage in the PY500 and PL509 line output
stage valves. This is one of the Pye hybrid sets with the
printed circuit line timebase panel, but it was difficult to see
with certainty whether any of the components mounted on
it were damaged. Accordingly, we switched the set on again
and kept a careful watch on the components in this area.
After a few minutes, when the PY500 and PL509 had
warmed up and come into operation, a thin wisp of smoke
arose from a carbon resistor about half way down the
panel.

On switching off we found that this was R227 (100k52)
which, together with C224 (0.1µF), filters the boost voltage
feed to the c.r.t. first anode controls (see Fig. 1). We then
found that this resistor had fallen in value to only a few
hundred ohms, though C224 was perfect and there was no
circuit short or loading across the resistor. On fitting a
replacement normal results were obtained.

The sequence of events must have been as follows - it's
quite common with some types of carbon resistor. First
there is a slight fall in value. This results in increased
current flow and thus increased operating temperature. The
effect is cumulative, with a continuous fall in value. Such
resistors can quickly change from quite high to low values.
In this circuit of course the high boost potential is applied to
the resistor which is thus subject to considerable strain. It
might seem that even so such a substantial reduction in

Line
output
transformer

047Boost
capacitor

115101

Red and green
Al networks

CRT blue Al

(via filter)

Fig. 1: The c.r.t. first anode supply on the Pye hybrid colour
chassis. The filter components R227IC224 between the
boost line and the first anode preset potentiometers are a
regular source of trouble on these chassis.

TELEVISION MARCH 1977 245



value should not cause loss of picture, since the resistor
feeds the 211452 presets which are each returned to chassis
via 1.5M52 limiting resistors. The very low value to which
R227 fell however would have had the effect of placing
C224 across the boost tapping on the line output trans-
former and chassis. C224 would have damped the
inductance of the transformer therefore, preventing the line
output valve operating normally and causing both this and
the boost diode to pass excessive current.

Corona
The owner of an 18in. Pye colour set complained that there
were occasional spots on the screen, rather like car inter-
ference, and that there was a faint hissing noise from inside
the cabinet. On inspection we noticed slight corona around
the leadout wires from the tripler, undoubtedly due to the
damp air stream from a nearby small open window. Wiping
the surface of the tripler, the e.h.t. lead to the tube and the
final anode connector with a clean, dry cloth removed most
of the moisture, but to really dry it out we placed a hair
dryer near the tripler and left it running for several minutes.
On retesting, there was no further corona. When a tripler
breaks down there is no remedy except for replacement, but
always make sure that surface leakage can't be cured by
drying out.

Field Sync Diode

The ITT CVC5 and subsequent similar hybrid chassis use a
conventional PCL805 oscillator/output pentode field
timebase circuit, with the negative -going field sync pulses
applied to the cathode of the triode section of the valve. The

cathode is returned to chassis via an 0A91 clipper diode
connected with its anode to the triode cathode and its
cathode to chassis, the diode being forward biased from the
h.t. rail via a 5.6MQ resistor. The negative -going field sync
pulse initiates the flyback by switching the triode on. The
clipper diode has a tendency to break down however, going
either short- or open -circuit. In the former case the sync
pulses can no longer control the oscillator, so that the
picture simply rolls one way or the other. In the latter case
there is field collapse since the triode can no longer conduct.
The diode is conveniently mounted on the field timebase
panel between the hold and height controls, and is worth
checking first thing when either of these faults develops.

Rank A823 Series

The owner of one of these sets told us that the colour used
to occasionally drop out while viewing but could be restored
by changing channels. Now it had gone completely
however. Loss of colour can be due to many causes on this
chassis of course, but our first suspect is always the BC 148
transistor 2VT7 on the i.f. panel. This again proved to be
the case, a replacement restoring full colour. The transistor
is inside the controlled chroma i.f. can and is used to
provide the a.c.c. action.

A fairly common fault on these models is low h.t. due to
partially dried up reservoir/smoothing electrolytics. After
replacing these capacitors always check the h.t. voltage
since the "set e.h.t." control 8RV1 may well have been
advanced previously in order to compensate for the reduced
h.t. voltage. Excessive h.t. voltage, and thus e.h.t., is one of
the most common causes of tripler and transformer
breakdowns, quite apart from degrading the convergence.

A Two -Aerial Installation

As the number of television transmitters increases, while
modern receivers have comparatively high gain, many
people are finding that receiving an alternative station gives
them a greater choice of programme material.

Using Two Aerials
The usual approach is to use two separate aerials, of the

appropriate channel groupings, one directed to each
transmitter. This entails fitting a switch on or near the
receiver in order to change over from one aerial to the other.
Alternatively there are those, to whom one seems to have to
make frequent service calls to repair worn aerial sockets,
who prefer manual swapping to the use of a switch. Then
there are the enlightened few who are able to employ a
diplexer to combine the outputs from the two aerials and
can do this without any ill effects. This has the advantage
that the extra channels can be selected by simply pressing
the appropriate tuner button. It's the approach I adopted.

When I erected my aerials and linked the two outputs I
found that reception of the local transmitter (Sudbury) was
marred by ghosting due to nearby buildings and trees, while
reception from the alternative transmitter (Crystal Palace)

Malcolm Burrell

was so weak that a high -gain aerial and two mast -head
preamplifiers connected in cascade had to be used in order
to get reasonable results.

Distribution Amplifier
I use a distribution amplifier since more than one set at a

B
Crystal
Palace

154

Fig. 1: The use of a diplexer simplified the installat'on but lead
to unwanted signal pickup by aerial X during reception from
station A (Sudbury), with the result that the picture was spoilt
by ghosting.

A
Sudbury
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time is often in use in the house - the high costs of aerials
and the necessary roof -top hardware makes the use of
separate aerials for each set impractical. With this system it
would have been possible to use a switch to select between
the two aerials for the two transmitters regularly received.
But this would have meant that all sets had to receive the
same station, and that could have had unfortunate domestic
results!

Ghosting Problem
I experimented with an RS Components diplexer which

turned out to be excellent in causing little attenuation or
mismatching. Unfortunately however local reception from
Sudbury was badly spoilt by ghosting due to reflected signal
pick up by the aerial directed at the Crystal Palace
transmitter. The situation is shown in Fig. 1. The Sudbury
aerial had been painstakingly positioned so as to minimise
ghosting, but the Crystal Palace aerial, pointing in roughly
the opposite direction, responded to the reflected signals.
Despite the fact that two group A preamplifiers were used
with the Crystal Palace aerial the gain was sufficient to
provide unwanted group B channel signals when the sets
were tuned to these. It was decided therefore to investigate
ways of "tuning" the output from this aerial so that the only
signals it provided were those from Crystal Palace.

Stub Traps
The first method to be tried was suggested by a colleague

and was only partially successful. This was to insert open-
ended stubs at the Crystal Palace aerial side of the diplexer,
each stub laboriously cut to minimise an unwanted
signal. To do this the set was tuned to channel 41 and,
beginning with about three feet of standard coaxial cable, a
quarter of an inch at a time was snipped off until the point
of minimum gain was reached. This is a tricky procedure
because if too much cable is cut off the process has to be
started again with a new length. Having cut a stub for this
channel, it was then necessary to carry out the same
procedure for channels 44 and 51, making three stubs in all.
The result of all this was that with both aerials connected
via the diplexer there was only a comparatively faint ghost
on the picture. The cable termination was decidedly untidy
however and since only the ITV station from Crystal Palace
was wanted I decided to investigate other possible solutions
to the problem.

Tuner Solves Problem
From a pile of goodies in the shed I dug a transistorised

Thorn u.h.f. tuner - one from the 1500 chassis. This was
temporarily connected to a 9V battery and the Crystal
Palace aerial was plugged into its aerial socket -
miraculously still intact. I then took a length of coaxial
cable to the aerial socket of one of the sets, and with the
other end probed inside the opened tuner. While swinging
the tuning gang capacitors to and fro a point was found
where, with the coaxial output cable connected directly to
the mixer transistor (see Fig. 2), maximum signal could be
obtained on channel 23. Reception with the cable connected
thus and the gang left in position was checked on other
channels, and found to be very low: the tuner was acting as
a narrow -band amplifier.

The connections were tidied up and the cover refitted on
the tuner to prevent stray signal pick up. By taking the
output direct from the collector of the mixer transister the
oscillator is damped, preventing any spurious patterning:

150p 1500p

AF139
0.5p

Output taken direct from
collector of mixer

I 05p j

11-1
IF tuned circuit

1.10p

Oscillator
tuned
circuit

11541]

Fig. 2: Pressing an old tuner unit into service as a narrow -
band amplifier. Take the output directly from the collector of
the mixer transistor, not from the 4f output point. The tuner
unit used was one from a Thorn 1500 chassis.

Tuner

270
Bell

transformer

470 -470
T16V

8V

fiT4'21

Fig. 3: Suitable power supply for the tuner - the component
values shown are a guide only.

Fig. 4: The final installation. The tuner attenuates the signal
picked up by aerial X when receiving station A.

this at the same time provides a convenient though rather
approximate impedance match. A power supply (see Fig. 3)
using a bell transformer was constructed for the tuner and
the whole unit was mounted near the aerial distribution
amplifier. The power supply can be quite simple and is not
critical - though the smoothing must be adequate to avoid a
hum bar mysteriously appearing on one or more channels.

Final Installation
There is no reason why such a system - outlined in Fig. 4

- should not be used to enable the outputs from two or
more aerials to be combined. One obvious use would be
where satisfactory reception of all three programmes from a
transmitter cannot be obtained without employing two
aerials mounted in different positions.

The gain of a tuner used in this way is probably not as
good as could be obtained from a suitable narrow -band
amplifier. By tweeking the gang capacitor vanes for
maximum signal on one channel however the gain is better
than unity. It's also prudent to ensure that in doing this the
bandwidth has not been so reduced that the chrominance
information is being attenuated. A Mullard rotary u.h.f.
tuner has also been tried successfully.

The unit has been in use for some months without
problems and has enabled four programmes (three local,
one distant) to be instantly selected, a thing that would not
have been possible otherwise.
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L-7 PJ.STONARD

PART 3

PATTERN GENERATOR
-I I.- 1 .6)J s

A Master Oscillator
(1C1b pin4)

B ti Output IC4a

C Q Output IC4a

D Qa Output IC7a

E Qb Output IC7a

F Qc Output IC7a

G Qd Output IC7a

H Analogue Output for
Grey -scale Step -wedge

J Integrated Clock

K Output of 1C3a

L CI Output IC4b
(Line Blank)

M Q Output IC4b
(Line Blank)

N (G.L I

P IK.N) Linesync

R Qd IC7a

S Grey -scale Blank

W Crosshatch Verts.

G Qd Output IC7a

T Qa Output IC7b

U Qd Output IC7b

IT.U) Crosshatch Horiz.

W Crosshatch Verts.

X (W.V)

Y IW.V).AD.M

Z Crosshatch (1)

ITMB411

8).is

-.14.8ys

1.6ps /Div.

16)..1s/Div.

J

1 I II
III!

111 pl ii,

all

11111

12111111111111:i
iillillr I'll' III I, Iiii

11111

Fig. 4: Timing diagram. The waveforms above are related to line rate. Note that all waveforms except H are binary. S and Z
have field components which are not shown. Shading on waveforms W, X, Y and Z represent fast pulses.
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V Output IC6c

AB Output IC2b

AC Output IC2a

AD Output IC6d

AE Output IC8a
(Gated Astable)

AF CR Gating
Waveform

AG Gated Vert. Sync.

P Line Sync.

AH Line Sync.

AJ Gated Vert. Sync.

AK (P.AJ)

AL (AH.AG)

AM (AK.AL)

4 ,.._64ps

1

640ps

Delay up to 640)Js
20ms

1.6ms

ITMB421

160ys
(...Exponential Slope

L_
111111111111111111111111HIIII1111111111,111111111111111111

1111111 11111111111111111111111111111n/111111111III1 Ill

IIl11

11111111-1111111111111111111111111111111,1 1 1 I 1 1 1 1 1 1 1 I

Fig. 5: Timing diagram with waveforms related to field rate. As with Fig. 4, these waveforms are ideal and some differences
will be apparent when viewed on a scope.

0 1PC
MAGAZINESLTD.1976

1.1.1:)

7LKETIE
READERS PCB SERVICE

Issue Project Ref. no. Pelee

April/May 1976 Video Effects Generator DN0799A £4.25

April/May 1976 Video Effects Generator -Fader only DN0780A £1.58
July 1976 Opto-coupled Audio Extractor

D°°71
£1.35

November 1976 Ultrasonic Remote Control
DOO
D008

£2.95 per set

December 1976 IC Sound Circuits for the Constructor
{D009
D017

£1.25
£1.25

D018
Jan/Feb/March 1977 TV Pattern Generator 1l .f.+ u.h

mod. board

£3.90 per set

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

To:- Readers' PCB Services Ltd. (TV), P.O. Box 11, Worksop, Notts. 7
Please supply p.c.b.(s) as indicated below:
Issue Project Ref. Price

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

NAME
ADDRESS

Post Code
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Servicing the Beovision
2600/3000/3200 Chassis

THE Beovision 3000 was the first B and 0 TV receiver to be
imported into the UK. Quality audio products from this
Danish manufacturer had been available for some years,
and the arrival of their colour TV proved to be worth
waiting for. At that time, in 1967, the single -standard
receiver was of minority interest only, BBC -2 being the sole
source of colour pictures.

The Beovision 3000 is a 625 -line v.h.f./u.h.f. receiver
fitted with a 25in. picture tube. It was followed by the 2600
and 3200, the former being a 22in. and the latter a 26in.
version. The two later models employ circuit designs almost
identical to the 3000 - except for some up -dating
modifications.

Performance
My first experience of the 3000 receiver occurred at a

local radio exhibition. We were promised that a 3000 would
be provided, and the receiver arrived on the day. It was a
little while before it was taken to the show, and by that time
the other exhibitors all had their colour TVs running. The
3000 was duly put on display, and its outstanding
performance drew a large crowd. After a couple of hours or
so we became aware that the majority of the other
exhibitors had turned their receivers off, leaving the
B and 0 reigning supreme. I quote this instance to indicate
just what a superb design this set represents: the B and 0
claim of placing quality and design before cost is amply
justified in this case.

Basically, the receiver employs a "no -compromise"
design. Because of this it is somewhat complicated. It
certainly presents a daunting prospect to the inexperienced,
and in fact if handled incorrectly can be very dangerous in
the area of the e.h.t. supply.

Chassis Layout
The set is built on two chassis. A vertically mounted

receiver chassis carries the tuner, the i.f. stages, the a.g.c.
circuit, and early chrominance, luminance and al. stages
(apart from the output valves). User controls provided are
six tuning buttons, which are linked by an excellent B and 0
mechanism to a three -band Philips tuner, an on/off and
volume control and, in "pop out" drawers, contrast,
brightness, hue (tint), saturation, bass and treble controls.

The main chassis carries the output stages, colour
decoder, power supplies and timebases. The convergence
panel is situated behind a removable cabinet section to the
left of the tube on the large screen versions; on the 2600 it
flaps out from the bottom of the receiver -a fact which can
make life very difficult at times if the receiver is not
mounted on a stand.

CRT Drive
The receivers use colour -difference c.r.t. drive, with

immaculate bi-directional clamping at each tube grid. The
clamp diodes are all thermionic types - to avoid
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breakdowns caused by the odd tube flashover - and employ
four type EAA91 valves (replaceable by type EB91). The
colour -difference output valves are type ECL84, with two
of the triodes in these valves being used in the field blanking
circuit. The luminance output valve is a 12HG7, an
American type with no European equivalent. It was chosen
for its particular capability of providing a large linear
voltage swing with adequate bandwidth.

Timebases
Now some general remarks on the timebases. The field

timebase employs valves ECC81 and PL508, and is
capable of providing 'a virtually perfect vertical scan. The
line timebase consists of a PCF802 sinewave oscillator and
reactance stage driving a PL504 line output valve with
PY88 efficiency diode. The line timebase is not called upon
to provide e.h.t.: this is provided by a separate e.h.t.
generator circuit which uses a PL509 output valve with
PY500A damper, a GY501 e.h.t. rectifier and a PCC85
which acts as driver and regulator. The use of separate line
scanning and e.h.t. generator stages provides an extremely
stable picture, bearing in mind the black -level clamps
mentioned earlier.

The e.h.t. supply is capable of supplying a peak current
of 7mA at 25kV, and is highly lethal since it employs
virtually instantaneous regulation totally devoid of hunting
or "breathing" effects.

This brief discourse, prior to getting down to the circuitry
in detail, will give a good idea of how this B and 0 receiver
achieves such outstanding performance. The total lack of
raster movement and excellent linearity, grey scale,
convergence and colour combine to produce a stability and
accuracy of presentation which can hardly be bettered.
Watching a programme is a delight for the technician, since
there are no imperfections to detract from his enjoyment.

Tuner Unit
The Philips tuner is of the mechanical type and yields an

excellent signal-to-noise ratio. Although varicap tuners were
available when the receiver was designed, the early versions
had an inferior signal-to-noise ratio and B and 0 decided to
stick to the mechanical type. The frequency stability, even
on v.h.f., is particularly good and no a.f.c. system is
provided. The output from the tuner is taken via the input
selective filter network to the first i.f. transistor Tr 1. This
stage has a.g.c. applied to its base and is fed from a
stabilised 12V supply rail - delayed a.g.c. is applied to the
tuner.

IF Stages
The following two i.f. stages, Tr2 and Tr3, are fed from a

27V rail to enable good signal handling without cross -
modulation to be achieved. Tr3 drives the luminance
detector circuit. Besides driving Tr3, the output from Tr2 is
also fed to Tr15, a separate i.f. stage catering for the
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Fig. 1: Rear chassis view.

chrominance and intercarrier sound signals only: we shall
return to this part later.

Luminance Channel
The luminance detector D 1 is d.c. coupled, via i.f.

filtering, to the base of Tr4, an emitter -follower stage
driving the luminance phase splitter Tr5. The emitter output
of Tr5 is taken to the sync and a.g.c. circuits, while
negative -going luminance from the collector feeds the
contrast control. The contrast control itself forms the
"diagonal" link in a bridge circuit consisting of resistor
R145, Tr5 and resistors R154, R157 and R160. The circuit
is d.c. coupled and it is important that adjustment of the
contrast should not affect the d.c. level - hence the use of
the bridge circuit. A 4.43MHz trap coupled to the collector
of Tr5 is diode -switched by the colour -killer bias so that it
operates on colour transmissions only, reducing the
subcarrier interference.

The slider of the contrast control is connected to the base
of amplifier Tr6. A tuned circuit at 6MHz provides emitter
feedback to eliminate sound patterning. The collector of Tr6
feeds the luminance delay line, which is accurately
terminated by components R165, L166, R170 and L171.
The delay line output is buffered by emitter -follower Tr7
before being taken to the luminance output stage.

Sync Circuit
We must now return to the sync and a.g.c. arrangements.

Tr 11 and Tr10 form a two -stage sync separator which
produces a negative -going sync output at the collector of
Tr10. The d.c. path from Tr O's emitter to chassis is

completed by Tr9 which is normally conducting - as a
result of the permanent base current through resistor R207.
Fed from the luminance detector stage however is the noise
detector diode D3, coupled to Tr8. Tr8 is normally non-
conductive, but if a large noise or interference pulse is
rectified by D3, Tr8 turns on. The resultant rapid collapse
of Tr8's collector voltage is conveyed by capacitor C208 to
the base of Tr9. This latter transistor turns off for the
duration of the noise pulse, and hence any spurious output
from the sync separator, in response to noise, is eliminated.

This sophisticated approach is more essential for v.h.f.
reception of negatively -modulated video signals, where
interference is much worse than on u.h.f. It should be
remembered that 625 -line transmissions take place on all
Bands over most of the Continent and in Denmark where
the sets come from.

AGC Circuit
Tr14 is a gated signal -measuring stage for the automatic

gain control system. A negative pulse from a winding on the
line output transformer is applied via diode D4 to the
collector of Tr14. This gating action takes place during the
line sync period, which always represents 100%
modulation. So a measure of signal strength is achieved by
monitoring the current flowing through Tr14 during the
gating period. Remember that Tr14 is turned on by a
negative shift of its base voltage, d.c. coupled from the
detector diode DI, which produces a negative output with
positive -going luminance.

The "cold" end of the line output transformer's gating
winding is connected to capacitor C199 which acquires a
positive charge to a level determined by the conduction of
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FM
STEREO TOUCH TIMER

IN NEXT MONTH'S
PRACTICAL
WIRELESS
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TT1 STEREO TUNER

If Part 1 of this project in
this issue has excited your
interest then make sure that
you order the April issue
which will contain details of
the remaining PCB's plus
assembly and alignment
information.

TUG-0-WATI

(PART 2)

1101.,-;

It's usually a game reserved solely for those
muscular, hairy he-men, but now you ordin-
ary mortals have a chance to take part in
PW's latest electronic game-Tug '0' War.

PLUS ALL THE
REGULAR FEATURES

46

P TUG 'IrWAR
SMOKE
SENSOR
ALARM

This project incorporates a sensor unit sensitive to
many different gases and to smoke. A sensitivity con-
trol sets the level at which the audio alarm is trig-
gered. Can be run from a 12 volt battery or the mains.
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Tr14. The positive voltage developed across capacitor
C199 is a measure of the signal strength therefore, and can
be used to control the gain of the receiver.

Tr13 is a d.c. emitter -follower which provides forward
a.g.c. to the base of Tr 1. Tr12 controls the tuner a.g.c. rail,
the "take-over" point being controlled by a negative bias via
potentiometer R187. This negative bias is normally
clamped by diode D5 under low -signal conditions. Under
high -signal conditions the bias is overcome by the positive
feed from Tr13 emitter, so enabling Tr12 to be turned on to
reduce the gain of the tuner.

Because this B and 0 chassis is a hybrid one -
employing both valves and transistors - no a.g.c. gating is
available until the line output stage has warmed up.
Precautions have been taken therefore to prevent the
receiver side from operating "flat out", i.e. with no a.g.c.,
during the warm-up period. The -225V supply applied to
resistor R175 normally forward biases diode D6. During
warm-up however this -225V supply, derived from the line
timebase, is not present. D6 is open -circuit therefore, the
junction of R 195 and R196 moving positively. This turns
Tr13 on and "kills" the i.f. stage Trl and the tuner until the
line output stage is operative.

Sound Channel

To complete our examination of the receiver chassis we
must turn to the chrominance and sound section, starting
with Tr15. This transistor drives diode D7 which acts as
demodulator for the chrominance signal and intercarrier
mixer for the sound. Thus the output from D7 consists of a
6MHz sound signal and a chrominance signal centred on
4.43MHz.

The sound signal is blocked from entering the chroma
channel by a 6MHz bridged -T filter. Instead it's diverted to
the 6MHz tuned circuit at the base of Tr21, the first
intercarrier sound i.f. stage. A double -tuned transformer
couples the output of Tr21 to the input of Tr22. Finally the
output at the collector of Tr22 feeds a ratio detector circuit
which demodulates the sound from the 6MHz f.m. carrier.

The output from the ratio detector is taken to an
unusually elaborate sound section consisting of a two -stage
transistor amplifier (Tr23 and Tr24) which, with selective
feedback, provides comprehensive control of treble and
bass, and an output driver stage Tr25. A loudness -
compensated volume control is fitted directly after the ratio
detector. Negative feedback from the audio output
transformer is taken to the emitter of Tr25.

Chroma Signal Path

The chrominance signal is taken via a bandpass filter
(which includes a second 6MHz sound trap) to the first
chroma amplifier Tr16. This stage is gain controlled by the
a.c.c. circuit - which is in the decoder section. Tr16 is
transformer coupled to Tr17, and finally feeds the emitter -
follower Tr18 via a 5.5MHz "top lift" tuned circuit. Two
further emitter -followers are fed from this stage. Tr20
provides the output for the a.c.c. circuit and burst amplifier,
while Tr19 provides an output, variable by the colour
intensity control, to the chroma delay line and synchronous
detectors. Note that while the adjustment of colour intensity
can be varied individually there is also a second
potentiometer which is ganged to the main contrast control:
this ensures that the colour level tracks the luminance level
when the contrast is adjusted.

CONTINUED NEXT MONTH

estmonth in
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 THE DECCA 80 CHASSIS
The Decca 80 chassis, released in early 1976, is
representative of the latest approach to colour set
design, featuring an in -line gun c.r.t. and extensive
use of new i.c.s. Barry Pamplin describes basic
circuit operation, fault diagnosis procedures and
common faults. The first of two articles.

 CRT BOOSTER
A c.r.t. booster can save money and do wonders for
a se: displaying a dull picture. This design, by Andy
Denham, can be used with both colour and mono-
chrome tubes and can be built up using components
from the spares box. Boosting should give a tube at
least six months' extra life.

 HAVE YOU NOTICED ... ?
What's Les up to this time? His latest discourse on
servicing experiences describes various failure
patterns he has encountered time and time again.

 SCOPE TUBES
Oscilloscope tubes are constructed to meet quite
different requirements to the normal receiver display
tube, This can be confusing to anyone selecting a
tube to build an oscilloscope around. Phosphor
describes basic scope tubes and the features they
offer

MORE ON THE TV TELETEXT
DECODER AND ON BEOVISION

COLOUR SETS ...

PLUS ALL THE REGULAR FEATURES

ORDER YOUR COPY ON THE FORM BELOW: -
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ROGER Rummy

THERE was a decline in long-distance TV reception during
December in comparison to the previous month, and on
looking back over my log it's clear that for most of the time
the only reception was via MS (Meteor Shower/Scatter)
propagation. The exception was the reception of YLE
(Finland) ch. E2 via Sporadic E on the 28th. The Geminids
meteor shower produced an uplift in MS reception,
particularly over the period 13th -15th in Band I. Clive
Athowe (Norwich) reports that a good Sporadic E opening
occurred on the 9th, with SR -1 (Sweden) on chs. E2, 3 and
4; and NRK (Norway) on chs. E2 and 3. Clive comments
that the signals during the morning period were "strong
stuff"!

Month's Log

My log for the period follows. For new readers I should
point out that I normally log the broadcasting orgarfisa-
tion's initials as this often assists with station identification.
The first entry for each organisation is always followed by
the country. Exceptions are West Germany and Switzer-
land which have various networks with different initials. In
these cases the countries themselves are listed. All loggings
are MS unless otherwise indicated.

1/12/76 CST (Czechoslovakia) ch. Rl.
2/12/76 CST RI; DR (Denmark) E4; ORF (Austria)

E2a; WG (West Germany) E2.
3/12/76 TVP (Poland) Rl.
4/12/76 SR (Sweden) E3.
5/12/76 SR E3, 4; WG E4.
6/12/76 TVP R1; WG E2.
9/12/76 SR E4; WG E2, 4.

10/12/76 SR E2, 4; ORF E2a.
11/12/76 SR E2, 4; NRK (Norway) E2; TVP Rl.
12/12/76 DFF (East Germany) E3, 4.
13/12/76 SR E2, 3, 4; NRK E2, 3, 4; DR E3; TVP R1;

CST RI.
14/12/76 SR E2, 3, 4.
16/12/76 DFF E4; SR E2.
17/12/76 MTV (Hungary) RI.
20/12/76 WG E2.
21/12/76 TSS (USSR) R1; JRT (Yugoslavia) E4.
22/12/76 NRK E4; DFF E4.
23/12/76 DFF E4; WG E2; SR E2; NRK E2; CST R1.
27/12/76 DR E4; SR E2.
28/12/76 WG E2; SR E2; NRK E2; YLE (Finland) E2 via

SpE late morning.
29/12/76 DFF E4; SR E4; WG E2.

December wasn't an eventful month then and I've been
taking the opportunity to overhaul my receivers here -
mainly the Bush TV125 series. Apart from the usual valve

changes and realignments I've been looking into the line
sync circuit to investigate slight drift. Garry Smith (Derby)
has suggested a rebuilt line sync stage as used in the later
TV141 series - he has done this successfully - but initially
I've opted for lesser modifications. The discriminator diodes
have been replaced with BA148 diodes and series 47k52
resistors (a lower value than 47k52 tends to produce
fluctuating line frequency with interference pulses) and the
preset trimmer (line hold preset) has been replaced with a
fixed 400pF capacitor. These initial modifications have
resulted in much reduced drift. One further problem which
has been eliminated is that of instability associated with the
use of the v.h.f. tuner as an i.f. preamplifier (along with the
external varicap tuners). I'd noticed that certain lengths of
coupling lead would cause instability. The problem was
solved by (a) bypassing the internal i.f. rejector circuits; (b)
fitting an additional 1000pF capacitor between the input
coupling screen and the tuner chassis (inside the tuner and
adjacent to the input socket); and (c) improving the contact
of the metal screen over the tuner chassis. Work continues
on a major overhaul - hopefully to achieve greatly
improved reception!

Interference Problems
Regular readers will be aware of the interference

problems I've had recently since a computer system was
installed at the nearby brewery. I have now met and
discussed the problem with the operators, Whitbread
Wessex Ltd., who seem most concerned and sympathetic.
Several letters to the manufacturers of the equipment have
so far failed to produce a reply however, so it has been
necessary to instruct a solicitor who has now written to the
respective parties. The problem has continued daily except
for the three days before Christmas and today when the
main plant seemed to be inoperative. Parts of the equipment
are left on full time, giving a form of radiated line pulse. The
interference levels when all the computer's monitors are
operating is quite incredible - it's peaked at 42µV
maximum!

News Items
Satellites: Radio Moscow has announced (11/12/76) that
the latest "Ekran" satellite is providing TV programmes to
parts of the USSR. It contains "powerful" TV transmitters
which enable the ground receivers to be simpler. The up link
is at approximately 6GHz and the down link at 702-
726MHz. To give a sharp beam, two aerials are phase
coupled, the total aerial having an area of 130 sq. ft. Power
is derived from large solar panels which give a maximum
2kW input. Its position is Equatorial 99°E, at 36,000km.
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Two shots of the PM5544 test pattern as used by France. Left, the second chain; right, the third chain. These photographs by D.
F. Brown (near Brighton, Sussex) were taken in colour from the screen of his SECAM receiver.

Left, the TSS (USSR) news programme caption. Courtesy Keith Hamer. Right the JOCX-TV test card, Japan. Again courtesy
Keith Hamer.

Reg Roper (another successful ATS-6 DXer, at
Torpoint) has been in contact with G. Perry at Kettering
Boys School (the school that has a very active satellite
tracking section). Apparently the satellite (Statsionar T)
was launched during the Summer and positioned over the
Equator on about November 11th, at 35,600km height,
some 99°E. A second Statsionar satellite is to be positioned
at 35°E (same as the ATS-6) but will have a down link at
3.42-3.87GHz. Yet a third satellite will be positioned at
85°E, exclusively for the USSR and using the same
frequency down link. Our thanks to Reg and to Mr. Perry
for this valuable information.
France: The 819 -line v.h.f. transmissions are to cease on
June 1st, 1981, except for those areas without an effective
TF1 u.h.f. coverage. Discontinuation in these latter areas
will occur when u.h.f. is available. The 819 -line bandwidth
meant a lower start to Band III (ch. F5). The spectrum 162-
174MHz is to be given to the mobile services: the remaining
part of the v.h.f. band will remain available for television
services, though no specific plans have been announced. No
compensation will be given to viewers using single -standard
819 -line receivers at the time of closure in 1981.
Belgium: The transmission standards are to change
shortly, with the v.h.f. service using system B instead of
system C. Peter Vaarkamp reports that the changeover will
take place during the second half of April. Egem ch. E46
and Genk ch. E47 will then be ready. Oostvleteren will

change over on September 3rd. The 1 st/2nd BRT/RTB
networks will be as shown in the chart below. BRT are
Dutch language transmissions, RTB French language
transmissions.

Network Station Channel System Power (k W) Polarisation

BRT-1 Waver 10 B 100 H
Egem 43 H 1000 H
Genk 44 H 200 H
Oostvleteren 49 H 20 V

BRT-2 Waver 25 H 1000 H
Egem 46 H 1000 H
Genk 47 H 200 H
Schoten 62 H 200 H
Oostvleteren 55 H 20 V

RTB -1 Wavre 8 B 100 H
Ougree/Liege 3 B 100 H
Anlier 11 B 10 H
Riviere 52 H 200 H
Froidmont 57 H 20 V

RTB-2 Wavre 28 H 1000 H
Ougree/Liege 42 H 1000 H
Anlier 60 H 200 H
Anderlues 61 H 200 H

News in Brief
Summertime will be adopted this year by Holland,

France, Spain, Italy and possibly Belgium, and in 1978 by
West Germany .. .. Graham Fitch reports that MTV
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The experimental aerial mast - previously a rotary washing
line.

(Hungary) has installed new USSR constructed trans-
mitters at Page, Serga and Cosa .... Cuba is using the
"letterbox" type test pattern used by the USSR TSS 2nd
chain .... The Greek network "EIPT" is now "EPT", the
letter I being dropped for Greek grammatical reasons! They
are using the EBU bar pattern at times .... RTVE (Spain)
is still experimenting with both PAL and SECAM colour,
but during a recent "get together" between the Spanish and
French authorities the latter offered to finance the
installation of equipment if the SECAM system was
adopted .... The Oman Television Service, based at
Salalah, is using the PM5544 test card!

Experimental Aerial Mast

A couple of months ago I mentioned the use of an
inverted rotary washing line as a temporary aerial mast.
This has enabled me to test and experiment with aerials at
heights up to about 12-15ft. The accompanying photo-
graph shows the mast with an aerial I'd been using in the
hope of picking up the ATS-6 experimental transmissions
made during its repositioning over S. America. It seems that
no one succeeded in picking up these transmissions. The
aerial shown consists of a wideband u.h.f. backfire aerial
modified by adding a group C/D Multibeam multi -director
assembly chain cut down to 860MHz. A Wolsey Supa
Nova masthead amplifier is mounted on a small arm
behind.

The mast itself consists of a steel tube just over 6ft long.
It's mounted the opposite way round to its conventional
way when used as a rotary washing line. All the lines are
removed, and the legs can be splayed out farther to give
additional stability if a larger than usual aerial is mounted
on the mast. I have quite safely used large Band I arrays at

12ft and feel that 15ft should be possible by clamping on an
extension tube.

The lower end of the mast fits into a plastic socket, giving
complete rotation. The socket should be well greased and at
least one metal disc inserted to avoid wear. The upper feed -
through plastic socket can be greased although it's best left
until positioned.

Such a system is ideal for temporary arrays during the
SpE season, or for the trip to the local mountain with
portable equipment. I have also used mine for testing arrays
since it allows easy rotation. In the interests of minimising
signal absorbtion from nearby objects I usually operate
from the top of a nearby flat -roofed garage.

Stacked Aerials

I've recently been giving thought to the possibilities of
using stacked v.h.f. aerials - in order to overcome the
interference problem mentioned earlier. The interference is
arriving from below the aerials in use - so by reducing the
vertical beamwidth of the system it should be possible to
reduce or eliminate the interference. The use of stacked
aerials does, among other things, reduce the beamwidth. In
fact, the resultant beamwidth - and gain - depends on the
spacing of the aerials. Various books were consulted and
provided much information, though in the outcome it was
difficult to get guidance on the best spacing to adopt. First
however let's consider the basic principles involved.

Consider a conventional Band III Yagi array
horizontally mounted. When accurately directed towards a
transmitter the approaching wavefront will induce in the
directors weak signal voltages. The spacing between the
directors is such that the signal voltages are in phase, giving
signal addition along the chain and maximum signal across
the dipole itself. A signal arriving from below will not be
helped by the director chain, but there is every likelihood
that it will produce a response at the dipole and thus be
conveyed to the feeder.

Effects of Stacking

If we stack two similar arrays one above the other
however and orient them towards the wanted transmitter
several things happen. Assuming that the arrays are spaced
by some distance between 0.75-2 wavelengths, there will
first be an increase in the signal voltage available. The front -

back ratio will also be improved. Of equal importance

Augsburg (West Germany) transmitter identification slide.
Photo courtesy Ryn Muntjewerff.
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Output to 75n coaxial downfeeder

Fig. 1: Method of interconnecting two stacked aerials. To
calculate a quarter wave, use the formula (246/f) x cable
velocity factor. Answer in feet; frequency fin MHz.

115391
5p

tykx

Fig. 2: US broadband hybrid coupler.

Aerial 1

Aerial 2

however will be the changed polar response: the horizontal
beamwidth will remain virtually unaltered, but the vertical
beamwidth will be reduced, thus restricting interference
arriving from below or above. The reason for this is the
phase relationship of an interfering signal within the aerial
system. For example, in the case of an interfering signal
arriving from below, this will reach the lower aerial a
fraction before it reaches the upper aerial. The result of this
is that the signals thus induced in the dipoles are not in
phase and thus tend to cancel, the degree of cancellation
depending on the aerial spacing. The wanted, incident signal
from the transmitter arrives head on however, and is thus in
phase within the system.

The same principle holds for aerials stacked side by side.
In this case however the vertical beamwidth remains
unaltered while the horizontal beamwidth is reduced.

In both cases there is an increase in the wanted signal.
This depends on the spacing but in practice reaches to some
3dB.

For economy we could stack two different types of aerial,
say a ten -element Yagi above and a three -element Yagi
below, in order to reduce the vertical beamwidth. The larger
array will be more efficient, with a power gain of say 12dB
over a single half -wave dipole, while the smaller array will
give an improvement of around 6dB. Obviously if we stack
two such aerials we must take care that the aerial apertures
don't overlap, otherwise the maximum gain won't be
achieved.

Aerial Spacing

There seems to be some confusion over the maximum
allowable spacing in the books I studied, ranging between
0.95 and 2 wavelengths for optimum gain, and down to an
agreed minimum spacing of half a wavelength. An average
figure would seem to be 0.75. For maximum side lobe

Bratislava (Czechoslovakia) station identification card. Photo
courtesy Hetesi Laszlo.

reduction rather than maximum gain however the lower
order spacings seem to be recommended. One graph shows
that for a 50° beamwidth between the half power (-3dB)
points there is a 10dB side lobe reduction with 1+ wave-
length spacing, a 20dB side lobe reduction with just under
one wavelength spacing, and virtual elimination of side
lobes with half wavelength spacing.

Connections

Another problem that arises is with the electrical
connection. If we are interested in a single -channel narrow -

band system the connections are simple. The two aerials are
connected to a common point via equal lengths of 75Q
coaxial cable, a further quarter wavelength of good quality
5052 coaxial cable being added at this point to bring the
output impedance of the system back to 7552 (see Fig. 1).
Most readers however will be interested in wideband
systems. Jaybeam provide a matching harness for their
wideband Band III arrays, as indeed they and other
manufacturers do for grouped u.h.f. aerials. It would
undoubtedly be possible to stack and combine two wide -

band Band I arrays with a harness cut to a midband
frequency of say 55MHz and retain a fair compromise over
the 20MHz or so bandwidth - particularly if the feeder end
of the 5052 section is connected to a masthead amplifier,
thus swamping any mismatch. Indeed most wideband
aerials tend to be a compromise, sacrificing gain for band-
width and with a wider VSWR margin.

While reading the WTFDA's monthly bulletin recently
however I came across a matching device marketed in the
USA by a major aerial manufacturer. It's called a
broadband hybrid coupler (see Fig. 2). The unit has a very
wide bandwidth, from low v.h.f. (50MHz) through to high
u.h.f. (880MHz), and would seem to be the complete answer
to the problem of stacking wideband v.h.f. and u.h.f. aerials.
It's available in versions for use with both 300Q ribbon and
7552 coaxial feeders. I am hoping to be able to test these
units shortly and will report. There are even four input
versions available!

Finally, to calculate a free space half wavelength in feet
use the following formula: 492/f, f being the frequency in
MHz.

For further study I suggest The ARRL Antenna Book
published by the American Radio Relay League. It's
available in the UK from the Radio Society of Great
Britain.
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Servicing the
Rank 90'
Solid -State
Field Timebase

John Law

THE single -standard Rank 90° solid-state colour chassis
has been in production since 1969. Inevitably, with such a
long production run there have been several different
versions of the chassis. This article is concerned with the
field timebase, which is on the scan drive panel. There have
been two scan drive panels, the earlier A803 and the later
Z504. The differences mainly concern the sync separator
and the line oscillator and driver stages however - the field
timebase has remained largely unaltered. Unfortunately the
component reference numbers used on the later panel are
entirely different to those used on the original panel. Since
there are more sets around fitted with the later Z504 panel,
the circuit and the component reference numbers given here
relate to this later panel.

The field timebase consists of a silicon controlled switch
field oscillator, a discharge transistor, a driver transistor and
a two -transistor output stage. The circuit, as used in the
Z504 panel, is shown in Fig. 1.

The SCS Field Oscillator
The BRY39 silicon controlled switch has been in use as

field oscillator since the earliest versions of the chassis.
These devices can be used in various ways and a detailed
account of their mode of operation was given in the July
1976 issue. The silicon controlled switch (s.c.s.) is a four -
layer device and in addition to the anode and cathode
connections there are connections to the anode gate and the
cathode gate. Briefly, the operating conditions are as
follows. The application to the anode of a voltage which is
positive with respect to the cathode will result in a small
leakage current flowing, though the s.c.s. will be in a high -
impedance state. Assuming that the anode gate voltage is
fixed, increasing the anode voltage will, above a certain
critical point, result in the s.c.s. switching to a low -
impedance state in which it is capable of passing a
considerable current. This condition will continue until the
current flow falls below another fixed level. The s.c.s. then
switches off, reverting to its high -impedance state.
Alternatively the anode voltage can remain fixed, the device
being turned on by lowering its anode gate voltage.

The basic mode of operation in this circuit is to use the
field hold control 5RV1 to set the s.c.s.'s anode gate voltage
and to use an RC timing circuit (5C22 and 5R26) to vary
the anode voltage. At the start of the scan, the s.c.s. is off,
5D5 is forward biased and 5C22 charges via 5R26. When
the voltage at 5THY1's anode has risen sufficiently above
its anode gate voltage it switches on, discharging 5C22 via

5R27, the s.c.s., and 5R23. This initiates the flyback action.
To synchronise the circuit, negative -going field sync pulses
are fed to the s.c.s.'s anode gate. Once 5C22 has
discharged, the current through 5THY1 falls below the
hold -on value and 5THY1 switches off.

Charging and Driver Circuits
While 5THY1 is conducting during the flyback, the

voltage developed across 5R27 switches on 5VT5 which in
turn discharges the field charging capacitors 5C24 and
5C25. During the forward scan these charge via the height
control 5RV2, 5R32 and 5R31 from the stabilised 200V h.t.
rail. The positive -going sawtooth thus produced
progressively turns off the pnp driver transistor 5VT7
which, connected as an emitter -follower, produces a
positive -going sawtooth to drive the base of 5VT10.

Output Stage
As 5VT10 is turned on progressively during the scan,

5VT9 is in turn driven towards cut off since 5VT10 drives
its base via 5R41. The scan coils are driven from the mid-
point of the output stage. A.C. coupling is used, the
coupling capacitor 7C5 feeding the scan current to the
series connected vertical convergence circuit. D.C. is
applied to the coils from 6RV3 to provide vertical shift.

Linearity Correction
Linearity correction is achieved by feeding the waveform

developed across 5R49 via 5R44 and the single field
linearity control 5RV3 to the junction of the two field
charging capacitors. 5TH1 provides compensation against
variations in height due to temperature changes in the
output stage.

Field Timebase Supply
The 40V supply for the field timebase is obtained from

rectifiers 5D12/5D13 which are fed from a winding on the
line output transformer. They are protected by 6L25 which
is not present in earlier versions. In the latest production a
single BY207 rectifier is used.

Field Collapse
Complete collapse of the field scan to a thin, bright

horizontal line is perhaps the most common fault. There are
several causes. Before suspecting the transistors or
components in the field timebase, check that the 40V supply
is present and check the interconnecting plugs and sockets -
5Z1, 6Z2 and 6Z3. Even after several years' use it is
sometimes found that there is an unsoldered wire inside a
plug.

Intermittent field collapse has on several occasions been
traced to a dry -joint at the base of the pincushion correction
phase coil 6L20 on the scan control panel. An unsoldered
joint on the pincushion correction amplitude control 6RV4,
which is below 6L20, was found to be the cause of this
trouble on another occasion.

Breakdown of one or both field output transistors can
occur for no apparent reason. VT 10 should be the first
suspect however as it works much harder than 5VT9. Early
chassis used BD131 output transistors but these have been
replaced by the more generously rated RCA 16040/16041
pair - note that the base and emitter connections of these
are reversed compared to the BD131. The TIP41 is a
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Fig. 1: Field timebase circuit used in the Rank A823AIAVIB chassis.

reliable replacement which is probably more readily
available. Its base connections are the same as the BD131.

Output Stage Faults
5VT9 and 5VT10 are not a matched pair. So when the

height has been shrinking over a period of time, try
changing them over. The 5VT10 transistor may then
overscan in the less demanding position of 5VT9.

Apart from field collapse and lack of height the output
transistors can also be responsible for foldover and
cramping at the bottom of the raster.

Setting Up
When the output transistors have been replaced or

interchanged it is important to reset their relative voltages.
This is done with the mid -point voltage potentiometer
5RV4. Connect the meter's negative lead to chassis and its
positive lead to pin 4 of plug 5Z1 - make the connection via
a thin needle pushed down through the hole in the top of the
plug, and clip the meter lead to the needle. The reading
should be around 40V. Halve this figure and add 2V to
obtain the correct mid -point voltage. Transfer the needle
and meter lead to pin 2 of plug 5Z1, and adjust 5RV4 for
the voltage found in this way.

Voltages
Talking of voltages, since there is d.c. continuity from the

s.c.s. through to the scan coils a breakdown in any one of
the transistors will affect the voltages throughout the circuit.
5VT5 and 5VT7 both occasionally fail.

6T3

6L25

Winding on
line output

transformer

* Fusible

111-5-41

Don't attempt to measure the voltages on the s.c.s. with
an Avo or other moving -coil meter - this will stop
oscillation and result in the immediate destruction of the
output transistors. A high -impedance oscilloscope or
electronic voltmeter can be used, but neither are likely to be
available outside a service workshop - and not always
inside. The quick and simple answer to a suspect BRY39 is
to replace it - it costs less than a pound.

Jitter, Bounce, Etc.
Faults traced to the s.c.s. include field bounce, jitter, and

partial or complete field collapse.
Jitter can be due to faults in the power supply however.

The cause in early chassis was often the BR100 diac used to
trigger the BT106 regulator/rectifier thyristor. This was
subsequently replaced by a 4EX581 or XK3100, with the
value of its series resistor 8R12 increased from 1052 to 47Q.
Also make sure that the associated resistor 8R13
(connected to chassis) is 11(52 and not 22k52. The BT106 can
also be responsible for jitter/flutter. Make sure that the
connections to the power supply plugs and sockets 8Z2 and
8Z4 are above suspicion.

Field Hold Faults
Another source of field trouble external to the scan panel

occurs in earlier sets which are fitted with the A809 if.
panel. Here 2C37 (125µF) which decouples the collector of
the a.g.c. amplifier transistor 2VT6 (BC158) can lose
capacitance, causing weak field sync. Another cause of
weak field sync in sets fitted with the earlier A803 scan
drive panel is when 5C5 (400µF) dries up. This smooths the

R22 0447

TELEVISION MARCH 1977 261



supply to the sync separator.
After integration, the field sync pulses are differentiated

by 5C17 and 5R20. These were not incorporated at one
stage in production but were subsequently reinstated
following complaints of field bounce. It is worth checking
that these components are present on a chassis with this
symptom.

Miniature Presets
There are four miniature preset potentiometers in the field

timebase circuit - the hold, height, linearity and mid -point
voltage controls. After a few years' use the tracks get gritty,
the point of contact deteriorates and they can become a
constant source of jitter, bounce, etc. All four can be
replaced at a cost of about £2 and this course is
recommended.

A misadjusted mid -point voltage control 5RV4 may
show up in the form of centre cramping. Difficulty with
Teletext lines at the top of the raster should also lead to
5RV4 being investigated.

Electrolytic Troubles
Next to preset potentiometers, electrolytic capacitors can

cause such troubles as jitter and bounce. 5C 18 which
smooths the supply to the field oscillator circuit, ,and the
bootstrap capacitor 5C35, are known culprits. As with
potentiometers the best advice is - when in doubt, whip it
out. Replacements are cheap.

Diode Failures
Miniature diodes can fail for no apparent reason. They

can generally be tested by disconnecting one end and
making resistance checks. With the red lead connected to
the cathode and the black lead to the anode a reading of
around 900Q will be obtained if the diode is in good
condition. If the reading is over 3k52 or under 80052 replace
the diode. Reversing the leads of an Avo Model 8 should
give no reading - i.e. greater than 200k52 on the scale.

If the 40V field timebase supply rectifiers 5D12 and
5D13 fail they should be replaced with more generously
rated BY207s. This also applies to 5D8 and 5D10 in the
field output stage.

Miscellaneous Faults
Excessive height accompanied by field foldover is caused

by lack of capacitance in one of the field charging
capacitors 5C24/5C25 - remember that they cut off the
driver transistor as they charge.

Low scan amplitude has been traced to faulty scan coils.
For flyback lines on the picture check 5C35 and 5C32.

Panel Defects
Apart from faults caused by defective transistors or other

components, there are breakdowns due to cracks or breaks
in the printed panel. These can be the result of careless or
rough handling or a fall should a set topple off its stand. The
panel itself may crack, breaking the print. This trouble is
usually visible, and the cure is to bridge the two sides of the
print with wire and solder, having first cleaned off any paint
in order to ensure a clean soldered joint.

More tricky is a fine hairline crack which may require the
use of a magnifying glass to locate it. The cure is the same.0

Service
Commentary

K. C. Alford

FAULTY COIL CONNECTION

WE were called to see a Thorn colour receiver fitted with
the 8500 chassis. The complaint was no results, with the
cutout operating. We reset the cutout button and it wasn't
long before it popped out again. This was found to be due to
a dead shorted line output transistor. We replaced this
along with the flyback tuning capacitor (C406) and
obtained a perfect picture. The customer was highly
delighted and we left feeling triumphant. A week later
however another call was requested and this time no fault
could be found. The customer reported that the picture
came in an inch on either side and that the line hold was
lost. Back on the bench this turned out to be so, and after a
lot of tapping it was discovered that one end of coil L408 in
series with the base of the line output transistor (see Fig. 1)

R478

Driver
transformer

Line out put
transformer

Fig. 1: Line output transistor circuit used in the Thorn 8500
chassis. A dry -joint on L408 upset the drive conditions, lead-
ing to demise of the line output transistor and, subsequently,
lack of width and loss of line sync when a replacement
transistor was fitted.

was dry -jointed where the enamel wire hadn't been tinned
properly. Obviously this dry joint had caused the failure of
the original line output transistor, since the line drive would
have been insufficient to drive the transistor into saturation,
a condition which is essential to the cool running of the line
output stage. This could have been the answer to the
problem raised in Your Problems Solved on page 544 of the
September 1975 issue (Ferguson Model 3713).

FLARING WHITES

Another of these receivers came in with the complaint of
whites flaring to the right after the set had been on for some
time. On test, the set operated for two and a half hours
before the flaring started and gradually became worse until
the picture was nearly all white. By reducing the contrast a
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normal picture could be obtained, though lacking in
contrast of course. The c.r.t. voltages were all found to be
correct, and it didn't half look like a duff tube. It was then
noticed that the heaters were not very bright. The heater
voltage was checked and found to be 4V instead of 6.3V.
Pulling the heater wires revealed a dry joint between the
print and the heater wire terminal on the c.r.t. base.
Resoldering this restored a perfect picture.

CRITICAL FIELD HOLD

The complaint with a Bush Model TV161 was critical
field hold but normal line hold. A new PFL200 video/sync
valve and PCL805 field timebase valve failed to improve
matters so next we changed the five -leg sync diode block,
again with no improvement. The voltages around the video
and sync sections of the PFL200 were found to be correct,
and changing all the electrolytics in this area made no
difference. Since the main smoothing block was leaking we
changed this, bringing a definite improvement to the slight
buzz on sound. We seemed to be getting nowhere however
so we poured a cup of tea and sat down to view the
occasionally steady picture. While doing this we noticed
that the 1.f. response was poor, proving that the fault must
lie somewhere in the video circuitry. A check with the
circuit revealed that there is a phase-splitter stage between
the detector and the video output pentode. The voltages
around this transistor (2VT4, BF184) were measured and
found to be wildly astray, with only 0.5V at the base (TP F)
instead of 5V. Replacing the transistor restored perfect field
hold and increased the contrast.

NO SOUND OR PICTURE

A house call was made to service a set fitted with the
Thorn 1400 chassis, the complaint being no sound or
picture, the latter due to absence of e.h.t. The tripler and the
line output stage valves (PL504 and PY801) were changed
but there was no improvement. We then noticed that the
c.r.t. heater was not alight, but thought we would get some
e.h.t. first. The line whistle was unusually loud and low, so
the line oscillator and the d.c. amplifier in the flywheel sync
circuit were next investigated. While removing dust we
found that the 30PL1 audio valve was not alight, nor was
the 30FL14 flywheel sync d.c. amplifier/vision i.f. amplifier
valve. A quick look at the circuit revealed that the earthy
end of the series connected heater chain consisted of the
30PL1 followed by the 30FL14 and then the c.r.t. and so to
chassis. A heater -cathode short in the audio valve was the
obvious suspect and on replacing it perfect picture and
sound were obtained.

SYNC FAULT CAUSES COLOUR TROUBLES

We had a hybrid GEC colour set (Model 2040) in with
the complaint that the colour faded out after an hour and
that the faces would sometimes turn green. The latter fault
was the classic symptom of an out -of -phase bistable in the
PAL switch circuit, so we tried adjustment of the 7.8kHz
ident amplifier coil. This turned out to be set correctly
however. We then noticed that the verticals were bent, and
discovered that the colour could be restored by carefully
adjusting the line hold control. So the fault could be
somewhere in the sync separator or line oscillator circuits.
A new PCF802 line oscillator valve was tried, and the
voltages and electrolytics in the stage were checked.

L50011

R500
56k

20V

1M

C135

1121c1)P.-11

330k

HT3 1275V)

R501
33k

Flywheel
47p line sync

discriminator

Fig. 2: The sync separator circuit used in the GEC hybrid
colour chassis. The collector load resistor R500 tends to go
high -resistance. In the case in question the result was various
colour faults plus bent verticals.

Everything turned out to be in order here so we moved back
to the sync separator transistor TR109. On checking at its
collector we found only 45V instead of 80V. This left three
main possibilities, either R500 had gone high, the transistor
was leaky, or its base input coupling electrolytic C135 was
leaky (see Fig. 2). In fact R500 had gone up to 120k52 from
56161 - not surprisingly since it's a poor little +W resistor
fed from the HT3 rail. After replacing it with a 1W type the
colour was restored, the verticals straightened up, and the
bistable phased correctly.

RANK DEGAUSSING CIRCUIT

Some letters followed the original mention in Service
Notebook (June 1976) of 8R5 (Rank A823 chassis)
smoking when plug 8Z3 is removed. When 8Z3 (see Fig. 3)
is disconnected 8TH1 and 8R5 are placed straight across
the mains. With 8TH1 in its low -resistance, i.e. cold, state
(4052) 0.333A passes through 8R5, requiring it to dissipate

240V AC

8TH1
8VDR1 823-4. 422

8R5
.001680 001

Degaussing
coils

Fig. 3: The degaussing circuit used in the Rank 90° solid-
state colour chassis. When the set is cold and 8TH1 in its
low -resistance state, removal of 8Z3 will place 8R5 across
the mains, leading to smoke when the power is applied.

75.55W - so it will smoke! When 8TH1 has heated to
about 90°C it is in its high -resistance state (6k52) and the
current through 8R5 falls to 0.0359A, requiring it to
dissipate a mere 0.8763W. I suggest that the fact that 8R5
was found to be low in value was probably due to the
chroma panel having been replaced at some time: this
requires the removal of 8Z3 and it's all too easy to forget to
reconnect it. The result is a great cloud of smoke from the
receiver, to the great alarm of its owner. There is also an
earth return from the tube base to the chassis below the
tube base. This is the degaussing coil earth return path, and
failure to reconnect it again results in a charred 8R5. I
wouldn't like to guess how many service engineers have
found out what happens when 8Z3 is disconnected, or how
many charred 8R5s there are around. Certainly if the value
of 8R5 falls low enough, i.e. to under 2552, it will blow the
mains fuse, but only when 8TH1 is cold.
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The Art of Alignment
Part 4: Decoders and Synchronous Demodulators Harold Peters

No two decoder circuits are alike, and in consequence no
two sets of decoder alignment instructions are the same. As
always, practice on discrete component boards is the fastest
way to gather experience - i.c.s do a number of things in a
rather roundabout way in order to suit their internal
circuitry. Follow the manual and its running order where
possible to avoid repetition. Unfortunately, the manual
seldom explains why you are doing what you are doing.

Basic Decoder

The nearest we can get to setting out a universal decoder
alignment method is to run through the features of the basic
decoder shown in Fig. 1, since in doing so we shall touch
upon the effect and action of each variable in turn. There
are three signal paths through a decoder panel: the
luminance and chroma signal paths and the burst path. The
two latter ones constitute the decoder proper. In addition
there are several interconnecting circuits.

Alignment Methods
There are three common methods of aligning a working

decoder, the most conventional being by oscilloscope and
colour -bar generator. The "X-Y" method is a speedier
alternative, while fastest of all is the use of cancelling signals
- as provided by many colour -bar generators and by the
PM5544 pattern in its unmodified form. With these items
as our agenda then we will work through the decoder
shown in Fig. 1, assuming that it is being fed with a colour -
bar signal (composite video).

Luminance Path
The luminance circuits are often incorporated on the

decoder or chroma board. There is but one adjustment, the
subcarrier trap. This is tuned for the minimum amount of
colour subcarrier on the luminance signal - simply by
connecting a 'scope to the output and adjusting for the least
4.43MHz content (see Fig. 2). It can be managed on a
picture by adjusting for the minimum annoyance of the
crawling dot pattern. A few traps are connected to the
colour killer circuit so that they are inhibited on
monochrome. This is done to extend the luminance channel
bandwidth, since the trap degrades the response from
3.5MHz upwards. An inadequate trap will remove the dots
from the middle of the bars but still leave large amounts of
crawling dot on the transients between one colour and the
next. Subcarrier traps should be of medium Q. If they are
too narrow and steep they trap out only the basic
subcarrier, and this was removed from the picture at the
transmitter anyway. To be effective they must also trap out
the colour sidebands.

The 6MHz trap could count as a luminance adjustment,
since it's in the common lead and is set to the point where it

reduces the 6MHz dots to a minimum. This should coincide
with minimum sound-chroma beat pattern in the colour
circuits. If your input signal is fed in via the aerial socket,
detune the receiver to enhance the effect.

Chrominance Path

It's conventional practice to disable the colour killer during
all preliminary adjustments to the chroma circuit. Otherwise
you will suffer from loss of signal when you least expect it.
Make all adjustments with the contrast and saturation
controls at normal viewing level, nominally 6dB down from
maximum. There are usually phase changes at different
control settings, and by doing this they should be confined
to the ends of the travel of the controls, where a little
Hanoverian blind interference will not hurt.

Chroma Bandwidth
The ideal bandwidth of the chroma channel is + or

-1MHz around 4.43MHz at the -3dB points. In practice
three things are against you getting this right.

(1) The roll -off below 35.07MHz in the i.f. strip has already
attenuated the upper chroma sideband, so the 5.43MHz
point will be well below 3dB down when the chroma signal
arrives from the vision detector.

(2) The ratio of frequency to bandwidth is low (4.43:1),
which precludes the use of efficient bandpass circuits in the
chroma channel. In practice tightly coupled transformer
circuits are used, with heavy damping to give the best
compromise. This limits their tuning range and by inference
their ability to recover the loss of upper colour sideband
(5.43MHz) due to the vision i.f. roll -off.

(3) The thing that has the most profound effect on the
bandwidth of the chroma channel is the characteristics of
the glass delay line and its terminating coils. The passband
is 3.4MHz to 5.3MHz and the input coil, which has the
most effect on the shape of the chroma alignment curve, is
set to correct phase errors in the delay line regardless of
what sort of tilt this puts on the total response curve.

Excessive bandwidth in the input stages should be
avoided, despite the temptation to resolve everything that is
transmitted. If the bandwidth exceeds ± 1MHz, the signal
which takes the bypass path around the delay line has a
faster rise time than the signal going through the line. So
when these signals are added and subtracted in the chroma
matrix, distortion will be produced on colour transients - in
the form of a red -green twinkle to the right of abrupt
changes of colour. Twinkle is also the visible manifestation
of cross -modulation between the chrominance and
luminance signals. It can also be due to asymmetric
alignment of the chroma channel, a mistuned rejector in the
i.f. strip, or a poorly made delay line. Before changing the
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Fig. 1: Basic decoder block diagram. The contrast and saturation controls are sometimes linked so that theytrack together
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Fig. 2: Alignment of the 4.43MHz subcarrier trap in the
luminance channel. (a) Composite video signal entering the
decoder. (b) The same signal after passing via the subcarrier
trap - note the low chroma content and the otherwise sharp
rise times. (c) The effect of insufficient trapping: note the large
amount of chroma on the transients. (d) Normal chrominance
waveform with the luminance signal removed - the "cotton
reel".

Veroboard in
valve can

3k3

Fig. 3: A diode probe for the display.

1000p

lot make sure the twinkle is not on the transmission! We will
deal with adjustments to the delay line circuit at the end of
the section on the burst path.

Chroma Strip Sweep

Sweeping the chroma strip with a video sweep can be
frustrating, because the colour reference oscillator, the burst
blanking pulses and spurious beats can distort the trace. A
diode probe (see Fig. 3) is needed to detect the sweep, and
the most accurate results are obtained by running at a very
slow sweep rate and using a long -persistence tube. Fig. 4
shows the sort of response curves you can expect during
alignment, with beside them the corresponding appearance
of the detected colour bars seen at the B-Y output. Several

(a)

lb)

Ic)

5.43

5.43

4.43

4.43

4.43

3.43

3 43

4.43

(dl 5.43 3.43

4.43

(e) 5.43

Reference oscillator beat

[15471

Fig. 4: Chroma channel alignment - sweeps on the left and
the corresponding appearance of the B-Y signal on the right.
(a) Theoretical optimum. (b) Peaked to the lower sideband -
note the spikes on the B-Y signal. (c) Correction
compensating for the 4f roll -off by tuning the chroma circuits
to 5.2MHz. (d) Narrowband tuning rounds the B-Y waveform
and also affects the colour fit. (e) The sort of waveform you
usually see if you sweep a chroma strip - note the disturb-
ance at the top of the trace due to the reference oscillator.
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Fig. 5: Line flyback blanking period parameters.

Fig. 6 (left): Typical oscillo-
gram showing a correctly
adjusted burst gate.

years' experience of aligning chroma channels by the
squareness of the detected colour bars leads the writer to
commend this as just as accurate a method as sweeping the
strip.

Burst Path

The burst is conventionally separated from the chroma
signal after initial amplification, the separation taking place
in a gate which is triggered by a delayed line flyback or sync
pulse. The burst starts 5.6,us after the leading edge of the
sync pulse - this latter point is known to broadcasters as the
Time Reference Point, or TRP - and continues for 2.25kts
or 10Hz give or take a Hz (see Fig. 5). The gate should be
about 4.25µs wide. If it is any narrower, the start or finish
of some bursts will be cut off; if it's wider it may let through
the trailing edge of the line sync pulse or, at the other side,
the start of the picture information. Because of the close
tolerances the gate pulse timing is normally adjustable by
means of a coil or potentiometer. Check the phase of the
line timebase before making any adjustments if the gating
pulses are derived from here instead of from the sync
separator. An oscilloscope connected to the burst gate
output will permit accurate adjustment (see Fig. 6), but a
good approximation can be had by metering the a.c.c. line.
Optimum burst gating gives maximum a.c.c. and naturally
minimum colour. Given a choice of bursts, select the non -

networked BBC -2 one as the most consistent.
After being gated the burst is fed to some form of

discriminator where it is compared with the output from the
4.43MHz crystal reference oscillator in a phase -locked loop
in order to keep the oscillator in step with the transmitted
burst. This section of the decoder has three basic
adjustments: (1) oscillator frequency; (2) discriminator
balance; (3) burst phase. They are usually carried out in
that order.

Remembering that we are still watching a colour bar,
these adjustments in detail are as follows.

Oscillator frequency: The killer must be over -ridden and the
discriminator outputs or loads shorted out to suppress the
burst. The colours on the screen will then rapidly "run
through", and a 'scope on the B-Y output will show a
rotating trace similar to a car's crankshaft. Adjust the

reference oscillator's frequency until the colours are almost
stationary and slip from side to side. The 'scope crankshaft
will then be almost stationary. If there is an oscillator
amplitude control, set this for maximum output and recheck
the oscillator frequency. Measure the d.c. voltage at the
point where the control voltage from the discriminator
would have been applied to the varicap diode which
controls the oscillator's frequency.

Discriminator balance: Note the voltage as above, i.e. with
the oscillator correctly set, and remove the short from the
discriminator output. Adjust the discriminator balance
control for the same voltage. Some manuals help by telling
you in advance what it ought to be (usually 4-5V). You have
now locked the oscillator on tune, with the discriminator
balanced to pull in equally from either side. To check this
involves offsetting the subcarrier -a factory type facility -
and most makers tolerate a pull -in range of 400Hz either
way, with a holding range of 600Hz.

Burst phase: This adjustment is to the coil at the output of
the burst gate. Above resonance this is capacitive and below
resonance it is inductive. You can use it to swing the phase
of the burst with respect to the chroma path by up to 90°
either side of midpoint therefore. The signal from the
reference oscillator is used to "open up" the chroma
synchronous demodulators on the output side of the delay
line at the correct times to inspect the B-Y and R-Y
signals. Because the oscillator is locked to the burst, adjust-
ment of the burst phase coil will determine the point at
which both demodulators open. The demodulator output to
look at with the 'scope is the one which is not phase shifted
further by a 90° shift network to keep the two
demodulators always opening up a quarter of a cycle apart,
i.e. check the R-Y demodulator output. Set the 'scope to
display two alternate lines superimposed (details later) and
turn the set into a simple PAL receiver by shorting out the
input to the delay line. Adjust the burst phase coil so that
the two superimposed traces coincide. Now transfer the
'scope to the other detector (B-Y) and adjust the variable
arm of the 90° phase shift network, again for superimposed
traces.

You have now adjusted the decoder for correct working
in the simple PAL mode. Remove the delay line short.

'dent Coil

The ident coil was a crucial component in most decoders
before the two, three or four i.c. decoder packages came
along. The purpose of the coil was to convert the 7.8kHz
ripple in the burst discriminator's output into a 7.8kHz
sinewave. This was used to synchronise the PAL switch
which provides the alternate line R-Y signal inversion. In
this way the PAL switching at the transmitter and receiver
are kept in step. Decoders using i.c.s go about this
synchronisation differently and don't have an ident coil.

The ident amplifier normally drives the colour killer as
well (see Fig. 1), so a check on the colour -killer rectifier's
output will provide an accurate indication of ident coil
tuning.

!dent Tuning

Starting with the core out, screw inwards for a maximum
and then a turn beyond. At maximum, a colour reversal
may be observed if the set is working. Once again this is
because the coil is being tuned through resonance from a
capacitive mode to an inductive mode. Although resonance
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provides the best performance, and most immunity from
spurious triggering of the killer by noise, thermal drift can
easily flip the coil back into a capacitive state, reversing the
colours, so a little way down on the inductive side is the best
setting.

Chroma Delay Line Circuit

Although in the signal path, the chroma delay line circuit
cannot be adjusted until the "simple PAL" alignment of the
burst path has been completed. The centre -tapped output
coil (labelled chroma matrix in Fig. 1) is preset to suit the
impedance of the delay line. The delay phase and balance
adjustments are provided so that the delayed and bypass
signals fed to the chroma matrix are in phase and of the
same amplitude (the line introduces attenuation).

The oscilloscope is connected to the B-Y output and
adjusted to show superimposed two consecutive lines (see
Fig. 7). Any phase error between the delayed and bypass
signals will show as a double trace, and is cancelled out by
adjusting the input (delay phase) coil for coincident
waveforms.

To balance the amplitude of the two signals involves
displacing the burst phase sufficiently to upset the sync
demodulator action. This results in a double trace due to the
amplitude difference between the two signals. With little
effort the routine of shorting the delay line to set the burst
phase, and then displacing the burst phase to set the delay
balance, could turn into a vicious circle. This is easily
avoided by taking a capacitor of approximately 180pF from
the "hot" end of the burst phase coil to chassis whilst the
adjustment of the delay balance potentiometer is made to
produce coincident traces once more.

The above adjustments are essential on most decoders.
Additional ones may be present to set the bias and black
levels.

Test Gear Required

It goes without saying that a multimeter must be
available for the setting of various levels at decoder test
points. An imperative piece of gear is an oscilloscope with a
bandwidth better than 3dB down at 6 to 10MHz and
sufficiently sensitive to permit the use of high -impedance
x 10 probes. A double -beam 'scope is desirable but not
essential.

In the text we frequently refer to superimposing two
consecutive lines of the waveform (Fig. 7). This is best done
with one beam only, or if two are used by selecting the
"chop" facility. If the 'scope is connected to the B-Y
demodulator's output, and the delay phase coil is detuned to
display strong Hanoverian blinds, the fine frequency control
on the 'scope can be adjusted to display two superimposed
traces as opposed to a single trace that jumps up and down.
External trigger from the line pulse is advised.

Finally a colour -bar generator is becoming a must now
that trade test transmissions are getting rarer. If initial
investment permits, a generator which includes cancellation
signals, such as the Philips PM5508 or PM5509, is best
since it enables all the burst and delay adjustments to be
made simply by looking at the screen of the set under test.

Alignment Procedures
There are three alignment methods, as follows.

(1) Colour bar and oscilloscope: This basic method,
although the most long-winded, is essential for fault-finding

(a)

(c)

115501

J
Fig. 7: 7: The use of coincident traces in chrome alignment.. (a)
Correct B-Y waveform. (b) Phase displaced: alternate lines as
seen on an oscilloscope scanning consecutive lines. (c) Phase
displaced, this time alternate lines as seen on an oscillo-
scope superimposing alternate lines as required to give
correct alignment.

purposes. Since it is the method outlined during our
previous description of the three paths through the decoder
no further comments are necessary.

(2) Cancellation signals: By using these it is possible to set
the burst phase, quadrature (90° shift), delay phase, delay
balance and oscillator tuning by reference to the picture.
Several modern colour -bar generators have this facility built
in, as do most electronic test cards such as the PM5544
detailed in our test signals supplement (see April 1976). In
the latter case however the broadcasters are usually
unsporting enough to delete them, rather than have them
give error indications in "worst path" signal distribution
conditions. Different generators perform differently in use,
but their underlying principles are the same.

In the PAL system the R-Y signal is inverted on
alternate lines (i.e. swung). The B-Y signal is not inverted.
If we were to reverse this, swinging B-Y but not R-Y, a
correctly aligned decoder would cancel them both so that
there would be no colour on those parts of the screen where
the signals are present. If the decoder is not correctly
aligned full cancellation will not occur and tints will appear
in the areas where the signals are.

A pattern generator incorporating this facility will, for
example, display one area of no colour for reference, one
area of swung B-Y, one area of R-Y and one area with a
fully saturated colour -difference signal correctly transmitted,
- (B-Y) for preference. Sometimes the signals are in pairs
on two or more buttons, and sometimes the pattern is split
between the top and bottom. In the latter case the adjust-
ment is to get the two halves looking alike for hue, satura-
tion, or Hanoverian blind cancellation.

The alignment principles hold good for them all, namely:

Burst phase: Adjust to cancel out tints in the swung B-Y
and unswung R-Y areas. Both will be affected. If they
cancel at different points, use the quadrature adjustment to
make both of them become colourless together.

Delay phase: Adjust to remove Hanoverian blinds from the
fully saturated correct colour -difference signal area.

Delay balance: Adjust for minimum Hanoverian blinds
in the two colourless areas which you have previously
produced by setting the burst phase (some manuals call this
burst matrixing, but this can be confused with the deriving
of G-Y).
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Fig. 8: Aligning decoders by the X -Y method. The procedure is
as follows : (1) Display a colour -bar pattern. (2) Connect the
R-Y signal to the oscilloscope's Y input and the B-Y signal to
its X input. A trace similar to (c) should be obtained. (3) Short
out the burst discriminator, disable the killer and detune the
reference oscillator until the colours run vertically on the tube
face. If the set is misadjusted the trace will be as shown in (a).
(4) Adjust the delay amplitude to close the loops shown in (a)
so that the trace looks more like that shown at (b). (5) Adjust
the delay phase to bring together the pairs of lines shown in
(b). (6) Adjust the quadrature control (90° shift) to cancel out
any remaining ellipses (usually diagonal). Then retune the
oscillator to give stationary colours, remove the short across
the burst discriminator's output and the trace will be as shown
in (c). (7) Next adjust the burst phase control until the pairs of
half -amplitude dots coincide. If this cannot be seen clearly,
short the delay line input - the trace will then split as shown
in (b). Adjust the burst phase to coincide the paired trace then
remove the delay line short-circuit.

Connecting the colour -difference signals to the 'scope's X
and Y inputs makes it into a vectorscope. By slipping the
reference oscillator, the synchronous demodulators operate
randomly so that any coincidence is due to the delay line
circuit adjustments. To finally adjust the burst phase, the
oscillator must be relocked and the cancellation effects of the
delay line disregarded. This means either shorting out the
delay line signal or else using the first and last lines of a field,
which do not go through the delay line and bypass path
respectively, producing a pair of half -amplitude dots which
may be paired up to give an indication

(3) The X -Y method: If your oscilloscope permits, a more
rapid way of adjustment with the colour bar is to feed the
decoder's R-Y output to the 'scope's Y input and its B-Y
output to the X input or X-Y facility. If the sensitivity of
both 'scope channels is the same the display will consist of a
bunch of six dots connected by faint lines, vaguely
resembling the constellation Orion - see Fig. 8(c). You have
in fact made a vectorscope out of your oscilloscope, the
dots displaying the phase relationships between the various
colours of the bars. Adjustments are carried out by pairing
up the dots, closing ellipses, and adjusting the dots for
maximum radial displacement from the centre. As with the
cancellation method, this can usually be done without
having to provide shorts or 180pF capacitors, thus saving
time. Fig. 8 shows typical waveforms and the expected
effects of the adjustments. These, like spiral staircases, are
easier drawn than described.

Synchronous Demodulation
Synchronous demodulators have always been necessary

for chroma signal detection. More recently, with the
increasing use of i.c.s, they have come to be used for vision
signal detection.

Our basic vision detector, which technology seems bent
on eradicating, has been the simple diode - see Fig. 9(a). It
poses no problems that matter or that cannot be put right
later on. Indeed in areas with around 800µV signal, where
noise just begins to be a problem, a viewer with a diode
detector could be 6dB better off in signal-to-noise ratio than
a neighbour with a synchronous demodulator. One
disadvantage of diode detection (nowadays called "envelope
detection") is the attenuation of the h.f. component of the
modulation caused by the damping effect on the circuit of

the diode's capacitance and its CR load. There is also
distortion of the lower part of the signal due to the forward
bias needed to turn the diode on. This is typically 0.4V for a
germanium diode, and 0.7V for a silicon diode. It means
that the bottom half a volt or so of the detected waveform is
missing. On 625 lines this is "whiter than white" and
represents the residual carrier necessary to maintain
freedom from distortion. The practical effect is crushing of
the yellow and cyan bars of the pattern.

Synchronous demodulation is now, with integrated
circuits, a practical way of overcoming these difficulties.
The chrominance detector in the decoder is the best
example to begin with, representing as it does synchronous
demodulation in its purest and simplest form. We have
already seen how the stable part of the chroma signal, the
burst, is used to lock a 4.43MHz crystal oscillator in
frequency and phase to the transmitter subcarrier. As a
result of this the diodes in the demodulators following the
delay line are turned fully on, with correct timing, once
during each subcarrier cycle. When this occurs, the delay
line output passes through the demodulator unattenuated -
see Fig. 9(b). A filter removes the subcarrier, and what
remains is the chrominance information completely
demodulated.

A second form of synchronous demodulator is found in
the ubiquitous intercarrier sound i.c. - see Fig. 9(d). Here,
the input signal is amplified, limited, and passed to the bases
of a pair of transistors whose common emitter load is a
third transistor. This transistor is switched on and off at
6MHz to provide the demodulator action. The 6MHz
switching signal required is obtained by applying the 6MHz
intercarrier sound signal to a high Q coil - called the
quadrature coil since it imparts a 90° phase shift to the
signal. This coil "rings" the input signal so that only the
basic carrier frequency emerges. The switching transistor
allows the upper two transistors to conduct only when it is
"on", i.e. once a cycle for a finite time, phase shifted from
maximum by 90°. This results in a balanced output
appearing at the collectors of the upper transistors when no
modulation is applied. As soon as sound f.m. begins to
"wag" the upper pair, one will begin to conduct more and
the other less, due to the phase shift of the lower transistor.
So at the collectors, audio corresponding to the modulation
frequency appears, the amplitude being determined by the
deviation. All we now need is the conventional de -emphasis
and we then have a usable signal.

Vision Synchronous Detection
The synchronous vision demodulator uses similar

principles. This time however we are concerned with
amplitude modulation, while a 6MHz bandwidth needs to
be covered. This calls for greater tuning precision than with
the sound signal. The signal fed to the switching transistor is
amplified and limited, in other words the signal is clipped at
residual carrier level so that only the plain carrier remains -
see Fig. 9(e). The process of switching on the upper pair of
transistors 39.5 million times a second by means of the
switching transistor in their common emitter circuits is
exactly the same as described for the intercarrier sound i.c.

With the popular TCA270 vision synchronous
demodulator i.c. two external coils are required while within
the i.c. there are two separate demodulators, the type we
have already discussed and a second one which detects the
error between the received i.f. carrier and 39.5MHz. This is
the automatic frequency control (a.f.c.) detector. It supplies
a d.c. voltage swing of plus or minus 5V around a mean
value. This is applied to the varicap tuner to correct for any
drift. It is imperative that the vision demodulator's "tank
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1500p

X 12p

Tank co

Diode probe )

1500p 150

 ve vision out

Sync out

To display

-u- 6MHz trap

) Diode probe ) To display

l al

(b)

Fig. 10: Aligning the TCA270 vision synchronous
demodulator i.c. (a) Connections for i.f. alignment: either
break the input at X and load the diode probe with a 12pF
capacitor, or decouple pin 15 and connect the diode probe to
pin 14 as shown. (b) Aligning the tank coil. Look at the output
from pin 9 after the 6MHz trap, and adjust for minimum
height of the white bar consistent with the squarest response.
Left, vision carrier too low; centre, on tune; right, vision carrier
too high.

[15531

coil" and the a.f.c. coil are both set to the same frequency:
otherwise the user will be unable to correct tuning errors.
Even if he leaves the a.f.c. muted, as when tuning in, he will
find that retuning is frequently required during a night's run.

Synchronous Demodulator Alignment
Most manuals take the easy option and tell you to leave

the vision synchronous demodulator alone. Certainly you

cannot "twiddle" it with any confidence of accuracy. A
spoilt one can nevertheless be set up properly in situ if care
is taken. You may first need to check the i.f. alignment, and
the normal display take off at the vision diode is denied to
you (the output of a sweep seen through a synchronous
demodulator looks rather like the Loch Ness monster
chasing a whale). A diode probe is necessary and can be
connected at the input to the synchronous demodulator (see
Fig. 10) in place of it. A small capacitor across the probe
input will be needed to simulate the 12pF loading of the i.c.
The i.f. output at this point is only 60mV, so more Y gain
than usual will be needed. The alternative is to connect the
diode probe at the tank coil connections, and in this case it's
essential to bias the i.f. strip back to prevent limiting in the
i.c. Both methods give results within 1 dB of each other over
the whole band.

You cannot use a sweep to set the tank and a.f.c. coils
effectively. Adjustment should be done on a television
signal with a square pulse, e.g. the white bar of the colour
bar, injected into the i.f. amplifier at exactly 39.5MHz. An
off -air signal of suitable type can be used, in which case the
a.f.c. must be muted, and a signal generator set to 39.5 MHz
loosely coupled in so as to produce a beat pattern. Look at
the output on an oscilloscope connected after the 6MHz
trap in the i.c.'s output circuit. Tune the set to zero beat with
the signal generator which is then muted. Tune the tank coil
for the best shape of the top corners of the bar - see Fig.
10(b). This should coincide with a dip in the black -to -white
amplitude of the bar. Reconnect the a.f.c. and tune the a.f.c.
coil to give the same result. Repeat if necessary until no
further improvement results.

By getting the best shape at the top of the bar you have
adjusted for best h.f. response, while by setting for
minimum black -to -white dip you have produced maximum
residual carrier (remember that the waveform on 625 lines
is "sync up, white down" - sloth -like!). These of course
were the two shortcomings of the simple diode detector.

Fixed Parameters
Finally let's look at two aspects of the set over which we

have little control: the video response, and group delay.
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Video Response

If your sweep generator permits this, it's possible to see
what happens to the signal after detection - by applying a
0-6MHz video sweep to the vision detector output and
looking at it via a detector probe at various points along its
path. The results can be clouded by the presence of
blanking pulses, and when you get to the output stage(s) will
be frankly disappointing. A good response maintained right
up to the base of the output transistor will take an abrupt
dive at the h.f. end due to the capacitances between the
output transistor's collector and the tube cathode. A slow
sweep gives a more accurate presentation of the response,
and a point by point graph of frequency against output is
usually better still.

Compensation for h.f. attenuation in the output stage is
normally provided for in the shape of peaking chokes and
frequency -selective emitter decoupling. The latter can also
compensate for poor demodulator response. Attempts to
improve the overall response invariably introduce ringing
and upset the colour registration.

To appraise the true total response of the set it is
necessary to add together the i.f. response and the video
response. This can be done by using a composite sweep fed
to the i.f. input point. To produce a composite sweep, the
output of the signal generator which normally gives the
39.5MHz marker is increased by about 26dB until it is of
equal amplitude, i.e. output voltage, to the sweep itself. Bias
can be removed, since the set's a.g.c. will now operate. The
output at the vision detector and beyond should be looked
at via a diode probe or alternatively using a full bandwidth
'scope. Adjust the sweep and signal generator input
voltages so that clipping does not occur at the top of the

trace. Because a static i.f. carrier is being mixed with the
swept i.f. the detector produces their difference, which is a
video sweep. This carries on through the video stages,
where a diode probe will reduce it to a readable sweep.

Group Delay

Group delay is the name given to any time lag imparted
to some of a band of frequencies passing through a circuit.
As far as this series of articles is concerned, the bands
are 0-6MHz and 33.5-39.5MHz. Only a few professional
bodies can afford to have measuring equipment, so any
problems must for most of us go unseen. In view of the
confusion their intangibility causes we will end by giving a
simple analogy which we hope will clarify matters.

Suppose we are watching a test card on which there are
1.0, 2.0, 3.0, and 4.0MHz bars. At the transmitter they are
locked to line start. So they are all in step, like four
dynamos all rotating together. By the time the 1MHz
dynamo has gone round once the others will have gone
round exactly two, three and four times respectively. If we
were able to look at the same four dynamos as seen through
our set, stopping the action at the moment when the 1MHz
dynamo is at top dead centre, we might see the 2MHz
dynamo lagging by a quarter turn, the 3MHz one upright,
and the 4MHz one leading by a quarter turn. Expressed as
a group delay, 2MHz minus a quarter turn is 500ns÷+=
-250ns, 3MHz has no delay, while 4MHz has a delay of
250ns±-i = + 125ns. After getting this far it seems fatuous
to advise readers with video response or group delay
troubles to try and resolve them by using "pulse and bar" K
rating methods.

Book Reviews
Practical Repair and Renovation of Colour TVs, by Chas.
E. Miller, published by Babani Press, The Grampians,
Shepherds Bush Road, London W6 7NF. 79 pages, 95p.
This very interesting little book sets out to tell you how to
obtain a working colour TV set for the minimum
expenditure - by acquiring and renovating an old set that
has been written off by a dealer or rental concern as being
"beyond economic repair". There is no doubt that what is
economic to the trader and to the enthusiast are two
different things, and no doubt either that many of our
readers will find it worthwhile undertaking this sort of work.
For them, the book is packed with useful tips and sound
guidance - as you would expect from someone with Chas.
E. Miller's long experience as a TV service engineer. Some
selection as to what to cover had to be made, and the book
restricts itself to the earlier "first" generation of colour
receivers - those in fact most likely to have been written off
and thus readily available at bargain prices.

The coverage extends beyond the purely technical
aspects of the matter in giving guidance on prices and
sources and commenting on spares and alternative parts.
There's an interesting section on converting sets using valve
e.h.t. systems to the use of a tripler. There are also practical
designs for a tube tester/reactivator and a crosshatch
generator - and an appendix on receiving continental
transmissions.

Our one criticism is that there are inaccuracies on one or

two of the diagrams. The decoder block diagram has a
rather mysterious extra phase detector - between the
reference oscillator and the bistable. Not too serious that.
What could be serious however is that the information given
on semiconductor testing - the diagrams on page 21 - is
wrong. The transistor test results would be correct if, as the
text says, they were npn types - but pnp types are shown.
And the diode tests do not follow the same meter battery
polarity system as is assumed for the transistor tests. But
here again anyone knowledgeable enough to tackle colour
receiver renovation is not likely to be fooled.

Long Distance Television, by Roger W. Bunney, published
by Weston Publishing, 33 Cherville Street, Romsey, Hants.
SO5 8FB. Third edition, 58 pages, £1.11 including postage.
The hobby of DX -TV is really about probing the extremes
of what's possible in receiving television signals. If the
thought of this intrigues you, then this is the book to buy.
As regular readers will know, Roger has been at this game
for many years now and knows all the tricks. This latest and
much expanded edition of his book on the subject tells
pretty well all there is to be said, covering TV systems,
modes of propagation, receiver requirements and
modifications, aerial systems and various types of
preamplifiers - even colour reception, off -screen
photography and receiving satellite transmissions. The
numerous photographs illustrate aerials, common test cards
and patterns and, most important of all, examples of long
distance TV signals as they appear on the screen. The
emphasis throughout is on practical details, and the book is
warmly recommended to all those who feel they'd like to
have a go at "over the horizon" TV reception.
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Your
PROBLEMS

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 273 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.

FERGUSON 3722
The problem with this set, fitted with the PIL colour tube, is
excessive width. Any ideas before I plunge into the Syclops
line output/regulated power supply circuitry?

As with all sets which use a diode modulator for EW
pincushion correction, this trouble occurs when one of the
diodes goes short-circuit. The one to check is W712 - the
one with its anode connected to chassis. (Thorn 9000
chassis.)

DEGAUSSING COIL
The c.r.t. of my colour set has become excessively
magnetised so that it's impossible to obtain good purity.
Details of a suitable degaussing coil would be welcome so
that I can carry out demagnetisation.

An efficient degaussing coil can be made by winding 800
to 1,000 turns of 31 s.w.g. enamelled wire into a 15in.
diameter loop. Wrap round with insulating tape and
connect through a 250V push switch to the mains. Don't
switch on for more than a minute at a time as the coil will
heat up.

MARCONIPHONE 4714

Although the set is now almost four years old the picture is
still good. For some months however when the set is first
switched on the picture has ragged verticals, though it
settles down after a few minutes with a good picture for the
rest of the evening. Also, when the set was originally first
switched on the picture used to appear in seconds. It's now
taking roughly five minutes to come on and a few minutes
longer to reach the required brightness - the contrast and
brightness controls are almost at maximum. The picture in
fact is not nearly as bright as it used to be.

For the distorted verticals, replace C619 op top of the
power supply module. This was a 140µF electrolytic but
Thorn now fit a 220fitF electrolytic in this position and we
recommend you do the same. The voltage rating should
be at least 75V. The brightness troubles are likely to stem
from a single cause. Set up the c.r.t. grid bias control
R450, the first anode controls, the porch bias control R221
and the clamp pulse amplitude control R230 as set out in
the manual. If the problem persists, suspect the offset pulse
generator/adder transistors VT204/VT205 and the
associated diodes W202/W303, and check C221 (1µF)
which decouples the slider of R230. (Thorn 3500 chassis.)

BUSH TV166
The set has developed a field hold fault. The picture either
jumps up and down by +in. at a fairly rapid frequency when
the field "holds", or alternatively the picture rolls up or
down at varying speeds. The heater circuit diode dropper
and the field timebase and video/sync valves have been
changed. This seemed to help, but only temporarily. The
setting of the field hold control is very critical and has to be
in one precise position to avoid fast rolling.

Make sure that 2C48 (8µF) which decouples the screen
grid of the sync separator section of the PFL200 is up to
standard. Then check the back-to-front resistance of the
field interlace diode 3MR3 - or fit a separate diode in this
position. Check the setting of the interlace control, and the
cross -coupling capacitor 3C28 in series with it. Other
components to check are the field sync pulse coupling
capacitor 3C29 and 3R41 - again in the cross -coupling
network - which is a cause of this trouble as it falls in value
from its rated 33142. We have known the output pentode's
grid leak resistor 3R41 (1MQ) to increase in value to cause
jittering - but only once. (Bush TV161 series.)

RGD T121

The raster is present but there is neither vision nor sound
and when the roof aerial is plugged in very clear sound is
received from Radio Stockholm! This signal cannot be
tuned out. There is also a ripple sound at about 25Hz
coming from the loudspeaker.

This problem is usually due to failure of the TDA1330
vision demodulator i.c. Equivalent devices are the MC 1330
and BRC 1330. (ITT VC300 chassis.)

DECCA CS2030

After the set has been on for two to three hours the picture
develops a twitch, increasing then decreasing in size for a
split second. This increase and decrease is in the height only
but continues until the set is switched off.

We have often traced this to a dud spot on the height
control (VR404). If this is not the cause the PCF80 field
oscillator or one of its associated components is
responsible. Assuming that the twitch is a height variation
and not a linearity variation, the fault is unlikely to be far
from the height control network. Check the filtering
components in the feed to the control - R405 and C401 -
and R402 which is in series with it. (Decca 30 series.)
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MARCONIPHONE 4714
The brightness on this set faded away and on checking the
voltage across the beam limiter's emitter resistor R901 this
was found to be high at 2.5V instead of 1.3V. Adjusting the
beam limiter preset control R903 brings the picture back
but does not vary the voltage across R907.

It seems that the line output stage is being loaded
excessively. In order of likelihood the following are suspect:
(1) shorting turns on the shift circuit a.c. blocking choke
L504; (2) leakage in the c.r.t. first anode supply rectifier
W505 or its reservoir capacitor C523; (3) the e.h.t. tripler;
(4) shorting turns in either the line output (T504) or the
e.h.t. (T503) transformer. (Thorn 3500 chassis.)

PYE CT152

This set is about 4f years old. Twice during this time a
black band has appeared at the bottom of the screen. On
both occasions it could be removed by adjusting the height
control. Now however there is a black band which varies
from lin. on a light screen to about an inch on a dark
screen, also from night to night, while the height control has
no effect.

Suspect the two field output transistors VT26 and VT27.
They are both type BD124 but VT27 works harder than
VT26. So try interchanging them. Make sure that the +20V
and -20V supplies to the field timebase panel are not low.
(Pye 691 chassis.)

FERGUSON 3807
The picture on this set can be focused only at the centre of
the screen, while as the brightness is turned up the focusing
in the corners gets worse - there is almost a double image. I
suspect the tube as the set is otherwise normal, with no non -
linearity or ballooning. The focus voltage seems normal and
all the resistors in the focus network are o.k. Since the raster
is not distorted I've not tried changing the scanning coils
yet.

These sets commonly do suffer from a degree of
deflection defocusing due to the design of the scan coils. If
the symptom is severe however and has developed in use
then the c.r.t. is likely to be faulty. We assume that the e.h.t.
is correct - confirm that the picture is of normal size and
that there is no expansion as the brilliance is increased.
(Thorn 1500 chassis.)

ITT 651/1

A buzzing noise which drowned the normal sound would
start after the set had been on for about three-quarters of an
hour. This happened on all channels. The fault was assumed
to be drift and was cured by altering the tuning. About two
weeks later however the fault started to appear as soon as
the set was switched on. It is continuous, on all three
channels, varies in pitch slightly with picture content and
cannot be eliminated by retuning.

Our first suspect is the smoothing electrolytic C272 in
the power supply: if this is open -circuit there will be a 20V
ripple on the h.t. supply to the sound output stage. If this is
o.k., check the PCL86 audio valve and carefully examine
the wiring around the volume control on the control panel,
ensuring that the braid of the audio lead is not earthed to
the metal frame of the control panel sub -board. Check for
dry -joints around the audio stage. Finally suspect the
intercarrier sound can and replace complete if necessary.
(ITT CVC8 chassis.)

ULTRA 6715
It takes anything from half to three-quarters of an hour
before the picture - or sound - come on. The trouble is due
to the chopper transistor not conducting during this time,
though there is d.c. at its collector and the drive waveform
is present at plug pin 3/2 on the line timebase panel. The
power supply consists of two printed panels mounted back-
to-back with soldered interconnections. It seems impossible
to separate the two to make tests with the set switched on.

Access to this module is undeniably difficult. Undo the
panel retaining screws and hold the panel clear by wedging
in a matchbox! With regard to the fault, first ensure that the
30V supply is at full voltage - check at F602. If not, replace
C607 (1,000µF) which is mounted at the back of the
module chassis. If this is in order the trouble is likely to be
one of the transistors in the chopper drive circuit - check
VT602, VT603, VT605 and VT606. (Thorn 3500 chassis.)

EKCO TC435
The trouble is foldover approximately three to four inches
from the left-hand side of the picture. The sound and picture
are otherwise perfect.

Trouble such as this on the left-hand side is usually due
to the efficiency diode circuit. We suggest you try a new
PY800 and check the capacitors associated with the boost
rail. (Pye 11U series.)

FERGUSON 3711

The colour content of the picture intermittently breaks up
into wide horizontal bars of desaturated magenta and cyan.
The bars remain locked and correspond to the red and blue
castellations of the test card. The picture can be restored to
normal by depressing the tuning button, or by detuning and
retuning. The fault is not temperature related as it
sometimes occurs when the set is first switched on.

The trouble is almost certainly due to a late or misshaped
burst gating pulse. See waveform 23 in the manual. Check
the components around the pulse polarity splitter transistor
VT308 on the decoder panel, especially the two 0A91
clipper diodes W315/W323 and the 400V pulse feed
components R351 (220kQ) and C334 (82pF). Finally,
adjust the pulse width control R354 as given in the manual.
(Thorn 3500 chassis.)

PYE CT200
The problem with this set is intermittent loss of colour
which can be restored by switching the set off and on
several times.

Unfortunately the trouble could be due to faulty if.
alignment or to any of a number of faults on the decoder
board. To check the reference oscillator, which is in the
TBA540Q i.c., lift one end of R349 (150Q) to disable the
colour killer, short together pins 14 and 15 of the
TBA540Q, and adjust C372 on a colour picture until the
oscillator is running through lock. Remove the short,
reconnect R349 and retest. (Pye 713 chassis.)

MARCONIPHONE 4609
The set worked quite satisfactorily until one evening when
on switching it on there was only a horizontal white line
across the screen accompanied by a single low -amplitude
sinewave. These waveforms are stationary.

The symptoms suggest that the field scan coils are open -
circuit. Check their continuity. (Thorn 850 chassis.)
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PHILIPS G20T322
The problem is that dark scenes are too dark while bright
scenes are too bright. There is also a tearing noise on some
captions/scenes.

The symptoms suggest too strong a signal. With the
contrast control at minimum, the picture should be grey.
Make sure that the tuning range, set HT1 and preset
brightness controls are correctly adjusted. If the picture is
then still too black and white, try a 6dB attenuator in the
aerial lead. If there is still caption buzz, the intercarrier
sound i.c. IC2301 (TBA750Q) may be defective. (Philips
320 chassis.)

171
Each month we provide an interesting case of television

servicing to exercise your ingenuity. These are not trick
questions but are based on actual practical faults.

A colour set fitted with the ITT CVC9 chassis
following symptoms. With normal sound,
illumination in the form of a somewhat defocused picture
could be obtained on any channel though only when the
front-end was slightly detuned. The picture in this condition
was badly defined, weak and patterny. Tuning for the best
picture resulted in total loss of screen illumination however,
regardless of the setting of the brightness and contrast
controls.

As it appeared to be an a.g.c. fault this section of the
circuit was tested first, but apart from abnormally high -
amplitude gating pulses all was found to be in order. The
pulses provided at various tags on the line output
transformer all seemed to be on the high side, as also was
the voltage across the line output valve's cathode resistor -
this voltage is sampled by the beam current limiter circuit.

In view of all this, attention was directed to the line
output stage, the first items to be tested being the line
oscillator valve V4f (PCF802), the line output valve V6h

had the
screen

(PL509) and the boost diode V5h (PY500A). Replacements
produced no change in the conditions. The line frequency
was then monitored and found to be correct and the line
lock good. Attention was next directed to the various high -
voltage capacitors in the line output stage, but all to no
avail. In desperation the technician changed the line output
transformer, but after this and all the foregoing tests he

found himself back at square one!
A reappraisal of the situation revealed the additional

facts that the picture was less affected after adjustment of
the beam current limiter preset control, while the symptom
could be removed by disconnecting the aerial - i.e. after
tuning correctly and losing the screen illumination, the
illumination (raster) could be restored by extracting the
aerial plug.

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

SOLUTION TO TEST CASE 170
Page 219 last month

Although the 10MQ focus preset control provided a
point of focus it somehow did this with the resistive element
open -circuit. A much better range of adjustment was
obtained after replacing the control, but even after this the
slow defocusing cycles could still just be discerned.

There are three connections to the tripler used in this
chassis, the input, the e.h.t. output, and a third one which
feeds the focus network and also goes via a 10kV 0.0025µF
capacitor and a 470Q resistor to one of three tappings on
the line output transformer. The purpose of this is to
provide width/e.h.t. adjustment. The resistor was checked
with a multimeter and found to be in order, but the only
action that could be taken with the capacitor was to try
fitting a substitute. Fortunately one of near value and with
the required high -voltage rating was available in the mobile
kit of spares, and on fitting this the trouble was completely
cleared.

Back in the workshop the capacitor was checked on a
Marconi bridge. Its value was found to be within 10% but
its loss was high - of the order of 40%, which is
unacceptable for a component in this position. For
comparison the loss of a stock replacement capacitor was
measured - and was found to be zero! Capacitors seem to
be responsible for some curious troubles of late.

Later similar triplers have four leads, with the capacitor
concerned encapsulated within the unit.
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TRANSISTORS, E TC. Type Price IC) Type Price ICI Type Price (Cl Type Price f) Type Price ICI
Type Price ID Type Price (£) BC159 10.14 BC301 0.35 BD136 0.48 80120 1.07 BF259 0.61
AC107 0.48 AF149 0.45 8C160 0.78 BC303 0.60 BD137 0.48 BF115 0.30 BF262 0.64
AC117 0.38 AFI78 0.75 BC161 0.80 8C307A & B 80138 0.52 81117 0.45 BF263 0.62
AC126 0.36 AFI 79 0.78 BC167B 10.15 10.17 80139 0.55 81120 0.55 BF270 0.47
AC127 0.40 AF180 0.75 BC1688 10.14 BC308 & A10.17 80140 0.59 81121 0.85 BF271 0.82
AC128 0.35 AF181 0.72 BC169C 10.15 BC309 10.17 BD144 2.24 BF123 0.58 8F273 10.33
AC128K 0.35 AF186 0.99 BC170 10.15 BC317 10.22 60145 0.75 81125 0.55 8F274 10.34
AC141 0.35 AF202 0.27 BC171 10.15 8C318C 10.23 BD157 0.51 81127 0.68 81333 0.67
AC141K 0.40 AF239 0.60 BC172 10.14 BC319C 10.26 80160 1.65 81137F 0.78 81336 0.43
AC142 0.34 AF240 1.40 BC173 10.22 8C320 10.28 BD163 0.67 81152 10.19 81337 0.46
ACI42K 0.39 AF279S 0.91 BC174A & B BC322 10.24 BD177 0.58 8F157 0.32 BF338 0.58
AC151 0.31 AL100 1.10 10.26 BC323 0.68 BD178 0.59 81158 10.25 BF355 0.52
AC152 0.34 AL103 1.13 8C176 0.22 BC327 10.23 BD181 1.04 81159 10.27 BF362 10.62
AC153 0.42 AU103 2.10 8C177 0.20 BC328 10.23 IIID182 0.90 1111160 10.22 BF363 10.62
AC153K 0.43 AU107 1.90 BC178 0.22 BC337 10.24 BD183 1.18 81161 0.45 81457 0.88
AC154 0.31 AU110 1.90 BC179 0.28 BC338 10.19 BD184 1.43 BF162 10.65 81458 0.84
AC176 0.42 AU113 2.40 BC182 10.14 BC347A 10.17 80187 0.61 BF163 (0.65 BF459 0.91
AC178 0.42 6C107 0.16 BC182L 10.14 BC348A & B 80188 0.65 BF164 10.95 BF594 10.16
AC179 0.48 BC108 0.15 BC183 10.14 t0.17 6D189 0.71 BF166 0.38 BF596 10.17
AC187 0.42 BC109 0.17 BC183L 10.14 BC349A & BD201 1.15 BF167 0.52 8F597 10.17
AC187K 0.45 BCI 13 10.16 BC184 10.14 10.17 80202 1.50 BF173 0.30 BFR39 0.33
AC188 0.42 BC114 10.20 BC184L 10.14 BC350A 10.20 80222 0.78 81177 0.38 BFR40 0.29
ACI88K 0.42 BC115 10.21 BC186 0.25 BC351A 10.18 80225 0.91 81178 0.38 BFR41 0.28
ACI 93K 0.48 BC116 10.21 BC187 0.27 BC352A 10.18 8D232 2.20 81179 0.42 8FR60 0.35
ACI 94K 0.52 BC117 10.20 BC192 0.56 BC360 0.24 80233 0.52 BF180 0.36 BFR61 0.29
ACYI 7 0.50 BC118 10.17 BC207 10.14 BC377 0.22 80234 0.75 BF181 0.35 8FR62 0.28
ACYI 9 0.40 BC119 0.32 BC208 10.12 BC441 0.59 80235 0.69 81182 0.44 BFR79 0.36
ACY28 0.35 8C125 10.22 BC212 10.17 BC461 0.78 BD236 0.62 BF183 0.52 8FR80 0.32
ACY39 0.78 BC126 1'0.24 BC212L 10.17 BC477 0.20 8D237 0.69 81184 0.31 BFR81 0.28
AD140 0.68 BC132 10.17 BC213 10.18 BC478 0.19 BD238 0.70 BF185 0.28 81141 0.48
AD142 0.69 BCI34 10.20 BC213L 10.16 BC479 0.19 BD253 2.58 BF194 10.12 61143 0.55
AD143 0.71 BC135 10.19 BC214 10.17 BC547 10.13 BD410 1.65 BF195 10.11 BFVV11 0.68
AD149 0.86 BC136 10.20 BC214L /0.17 BC548 10.12 BD437 0.98 BF196 (0.14 FW30 2.17
AD161 0.65 BC137 (0.20 8C237 10.18 8C549 10.15 90438 1.17 BF197 10.15 8FVV59 10.18
AD162 0.70 BC138 10.30 BC238 10.15 BC550 10.15 BD517 0.41 BF198 10.29 BFVV60 10.20
AFI 14 0.35 BC140 0.90 BC239C 10.23 BC556 10.18 BD518 0.43 61199 10.29 BFW90 0.28
AF115 0.35 BCI 41 0.95 BC251A&B BC557 10.14 BD519 0.88 BF200 0.65 BFX29 0.33
AF116 0.41 BCI 42 0.29 (0.27 BC558 10.13 BD520 0.88 BF218 0.42 81)(84 0.30
AF117 0.32 BCI43 0.33 BC252A 10.25 BC559 10.15 BD599 0.87 81224J 10.20 BFY18 0.53
AF118 0.98 BC147 10.12 BC253B 10.38 BD115 0.93 60600 0.92 BF240 10.32 BFY50 0.33
AF121 0.50 BC148 10.11 BC261A 0.28 BD123 0.98 BDX14 1.02 81241 10.31 BFY51 0.31
AF124 0.38 BC149 ¶0.13 BC282A 0.26 BD124 0.88 BDX18 1.55 BF244 10.37 BFY52 0.30
AF125 0.38 BC152 10.25 BC263B 0.27 BD130Y 1.56 BDX32 2.75 BF245B 10.68 81190 1.37
AF126 0.36 BC153 10.20 BC267 0.16 BD131 0.49 BDX64A 1.89 BF255 10.58 BLY15A 1.09
AF127 0.45 BCI 54 10.20 BC268C 0.14 BD132 0.54 BDX65A 1.69 BF256L 10.49 BR101 0.47
AFI 39 0.48 BC157 10.13 BC294 10.37 BD133 0.51 BDY16A 0.43 BF257 0.49 BRC4443 0.76
AFI 47 0.52 BC158 10.12 BC300 0.60 BD135 0.42 BDY18 1.55 BF258 0.53 BRY39 0.48

Type Price (C)
BRY55 10.48
BRY56 10.44
61106 1.50
BT109 1.99
81116 1.45
81119 5.18
BU102 2.85
BU105 1.95
BU105/02 1.95
BU108 3.15
BU126 2.18
BU133 1.77
8U204 2.02
BU205 2.24
BU206 2.97
SU208 3.15
BUY77 2.50
BUY78 2.65
BUY79 2.85
D4ON1 0.64
E1222 0.47
E5024 10.19
GET872 0.46
MC140 10.36
MJE340 0.68
MJE341 0.72
MJE370 0.74
MJE371 0.79
MJE520 0.85
MJE521 0.95
MJE2955 1.20
MJE3000 1.95
MJE3055 0.78
MPF102 10.40
MPS6566 10.31
MPSA05 10.47
MPSA06 10.48
MPSA55 10.50
MPSA56 10.53
MPSUO5 0.66
MPSUO6 0.76
MPSU55 1.28
MPSU56 1.32
0C26 0.90
0C28 1.19
0C35 0.93
0C36 0.88

LINEAR IC's
Type Price re)
BRC1330 10.93
CA3005 1.80
CA3012 1.32
CA3014 1.80
CA3018 1.06

Type Price (r)
SC9503P 0.95
SC9504 P 0.97
SL414A 1.91
SL432A 2.52
SL450 5.10
SL9018 14.10

Type Price ICI
TAA960 11.35
TAD100 12.66
TBA120A 10.90
TBA120S 10.99
TBA240A 13.98
T8A281 12.07

DIODES

Type Price(()
AA113 0.17
AA119 0.13
AAZ13 0.30
AY102 1.85
SA100 0.24

Type Price (Cl

81206 0.31
81238 0.25
BYX10 0.31
FSY11A 0.58
FSY41A 0.51
T144 0 08

2ENER DIODES
400mW plastic 3.0-33V 12p each
1/1.3W plastic 3.3-180V 20p each
I.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 SL9178 15.50 T8A395 12.58 8A102 0.25 TT210 0.63 VDR'S ETC. VALVES
CA3028A 1.06
CA3028B 1.26
CA3045 1.35
CA3046

SN72440N 10.96
SN76001N 11.45
SN76003N 2.24
SN76013N 1.50

TBA396 12.40
TBA480Q 11.84
TBA500 11.99

BA104 0.19
BA110 0.80
BA111 0.70
8A112 0.85

TT827 0.80
17921 0.12
11922 0.12

Type Price(()
E295ZZ

/01 10.21
/02 10.21

Type Price(()
DY86/87 10.54
DY802 10.54

LM309K 1.98 SN76013ND1.25
TBA5000 12.00
TBA510 11.99 BA115 0.15 171075 0.15 E298CD

ECC82 /0.54
EF80 10.54

MC1307P 11.32 SN76023N 1.50 TBA5200 12.98 8A121 0.85 T12001 0.12 /A258 10.20 EF183 /0.70
MC1310P 12.84 SN76023ND TBA530 11.98 84129 0.39 TT2002 0.13 E298ED EF184 10.70
MC1312P 2.20 1.25 TBA5300 t2.50 BA145 0.19, T12003 0.25 /A258 10.18 EH90 10.94
MC1314P 3.85 SN76033N 2.24 TBA540 13.21 8A148 0.19 0A10 0.37 /A260 10.18

EL.34 11.08
MC1315P 4.15 SN76110N 12.30 TBA540C1 13.20 BA154 0.19 0A47 0.15 /A262 10.18 PCC84 10.65
MC1327P 11.86 SN76226N 13.15 TBA550Q 14.10 8A155 0.19 0A81 0.17 /A265 10.18 PCC85 10.79MC1327P0 SN76227N 11 .85 TBA560C 13.13 BAI 56 0.15 0A90 0.10 /P268 10.18 PCC89 10.74(1.86 SN76502N 10.92 TBA560CCH3.22 BA157 0.25 0A91 0.12 E298ZZ PCC189 10.94
MCI330P 10.93 SN76530P 11.85 TBA570 11.29 BA158 0.28 0A200 0.10 /05 10.20 PCF80 10.65
MCI 350P 10.85 SN76533N 11.20 T8A641AX12 BA201 0.13 0A202 0.13 /06 10.15 PCF86 ¶0.74
MC1351P 10.90 SN76544N 11.85 2.55 BAX13 0.08 S2M1 0.38 E299DD/P116 - PCF200 (1.16
MC1352P 10.90 SN76660N 10.60 TBA673 12.19 BAX16 0.10 S6M1 0.49 P354 all 10.17 PCFEI01 10.74
MC1353P 0.92 SN76666N 10.90 TBA700 12.50 BAY72 0.18 TV20 2.25 E299011 PCF802 10.79
MC1355P 1.15 TA7073P 13.51 TBA720A012.38 981048 0.52 N914 0.07 /P230 10.72 PCL82 10.65
MC1357P 1.42 TAA300 11.84 TBA72012 12.39 881058 0.52 N916 0.09 2322 554 PCL83 10.74
MC1358P 11.80 TAA320 0.94 TBA750A t2.07 138105G 0.45 N1184 1.10 02221 10.59 PCL84 10.65
MC1358P0 TAA350A 11.96 TBA7500 12.07 681109 0.45 N1185 1.30 VA1015 10.78 PCL86 10.74

11.85 TAA435 10.85 TBA800 2.40 BR100 0.40 N4001 0.05 VA1026 10.64 PCL805/8510.74MC1458G 0.98 TAA450 13.39 TBA810AS 1.95 BY100 0.35 N4002 0.06 VA1033/34/38/ PD500 12.16MC1496L 0.88
MC3051P 0.58
MFC40008 0.85
MFC4060A 0.98
MFC6040 1.11
MIC1P 12.58
ML231 14.80
ML232 14.00
NE555 0.72

TAA550 10.60
TAA570 12.30
TAA611A 1.70
TAA611B 1.85
TAA621AX12.43
TAA6300 3.91
TAA6305 4.18
TAA6618 1.75
TA4700 13.90

TBA920Cit 13.68
TBA940 11.95
TBA950 11.95
TBA990 12.90
TBA9900 13.35
TCA270A 12.55
TCA27000t3.55
TCA2700 /3.55
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 0.60

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

VAI 055s/56s/
68s/67e/

all 10.21
VA1074 10.17
VA1077 10.27
VA1086 10.17
VA1096/97/98

all 10.19

PFL200 10.94
PL36 11.08
PI -81 10.94
PL84 10.79
PL504 11.05
PL508 11.33
PL509 11.80
PL802 11.80
PY81/800

SAS560A 12.01 TAA840 12.38 TDA440 13.70 BY182 1.14 S920 0.09 VA1104 10.44 10.58
SAS570 12.01 TAA881A 0.95 ZN414 11.45 BY199 0.29 S921 0.12 VA8650 11.20 PY500A 11.16

RESISTORS
Carbon Film (5%) ea
3W 5,6 0-330K 0 612)1.5P
4W 10 0-10M 0 (E24) 3p
1W 10 0-10M DIE121 3p
2W 10 0-10M CI (E6) Sp
Wirewound 15%1
211,N 0.22 0-270 0 17p
4W 1.0 0-10k CI 18p
7W 1.0 0-225 0 19p

11W 1.0 Q -22k 0 20p
17W 1.0 0-22k 0 24p
SPECIAL OFFER each
DL1 chrome delay lines 75p
DL1 E chrome delay lines 80p
RCA scan coils (90 colour)
complete E10 per set
(Please add 30p postage to
delay lines and E1.20 postage
to scan coils.) PAL subcarrier
crystals (wire -ended) ONLY

, 55p each

Type Price (Cl

2N1893 0.40
2N2102 0.51
2N2221A 0.50
2N2222A 0.52
2N2369A 0.44
2N2484 0.55
2N2646 0.75
2N2696 1.30
2N2904 0.42
2N2905 0.33
2N2926G 10.15
2N29260 10.14
2N2926Y 10.14
2N2955 1.12
2N3053 0.25
2N3054 0.62
2N3055 0.70
2N3702 10.19
2N3703 10.18
2N3704 /0.18
2N3771 1.85
2N3772 1.92
2N3773 2.90
2N3819 10.35
2N3868 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 0.48
2N5296 0.62
2N5496 1.05
2N6178 0.71
2N6180 0.92
2SC643A 1.36
2SC1172Y 2.80
280234 0.89
40361 0.48
40362 0.50
40595 0.89

Type Price(()
0C42 0.55
0C44 0.34
0C45 0.32
0071 0.73
0072 0.73
0081 0.53
0081D 0.67
0C139 0.76
OC140 0.80
0C170 0.34
OC171 0.34
ON236A 0.72
R2008B 2.25
R20106 2.85
TIC44 1'0.29
TIC46 10.44
TIP29A 0.49
TIP30A 0.58
TIP31A 0.62
TIP32A 0.67
TIP33A 0.99
TIP34A 1.73
TIP41A 0.80
TIP42A 0.91
TIP2955 1.78
TIP3055 0.67
TIS43 10.38
TIS73 11.36
TIS90 10.23
TIS91 10.25
ZTX108 10.13
twos t0.14
2TX213 t0.21
Z11(300 10.16
Z11(304 10.24
ZTX500 10.17
ZTX502 10.19
ZTX504 10.30
2N696 0.30
2N697 0.36
2N706 0.16
2N708 0.35
2N914 0.21
2N916 0.24
2N1164 3.60
2N1304 0.55
2N1711 0.45

Alternative gain versions
available on items marked 

COLOUR BAR
GENERATORS
Labgear CM6037/DB:VHF/
UHF gives standard 8
band colour bars - grey -
scale step wedge red
raster centre cross

centre dot - cross-
hatch dot pattern
blank raster. Sync output
also provided, £131.41

VHF TO UHF
CONVERTE RSt
Labgear -Televerta- for
DX-ing, or uhf receiver
use on relay systems,
Eire, etc. Type CM6022/RA.

£19.24

P. & P.: UK: E0.12 per orde . Overseas: At cost.
Please add VAT at 8%, and 121% on items marked t.
This advertisement shows only part of our range. Our
lists show 7400 series. op. amps., scr's etc., hardware,
capacitors, special t.v. items and many more tran-
sistors, diodes. ic's & valves.

Giro A/C 23 532 4000 .4 .0 facilities available.

EAST CORNWALL
COMPONENTS

CALLINGTON - CORNWALL
PL17 8PZ

TEL: STOKE CLIMSLAND (057971439
(OFFICE OPEN 9.30-5.00 Mon -Fri)

REBUILT COLOUR TUBES
ALL SIZES AVAILABLE

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

* Complete new gun fitted to every tube.
* 12 months' guarantee.
* 18 years' experience in tube rebuilding.
* Trade enquiries welcomed.

N.G.T. ELECTRONICS LTD.
20, Southbridge Road, Croydon, Surrey

Telephone: 01-681 7848/9

THE UM4 "COLOURBOOSTER"
UHF/625 LINE

Can produce remarkable improvements in colour and picture quality in
fringe or difficult areas with significant reduction in noise (snow).
High gain - very low noise. Fitted fly lead - installed in seconds.
Highest quality components.
WHITE PLASTIC CASE 3+ x 31 x If FELT BASE
CHANNELS: Group A, Red code 21-33

Please Group B, Yellow code 39-51
Specify Group C -D, Green code 52-68
EQUALLY SUITABLE FOR BLACK AND WHITE

Also the M4 DUAL BAND VHF UNIT
Boosts all Band 111 and any specified Band I channel simultaneously.
Nominal gain 16-18 dB both bands.
PRICES BOTH TYPES INCLUDING VAT & POSTAGE:
Battery model £7.75 Self contained Mains version £9.95

TRANSISTOR DEVICES LIMITED
Suite E, Georgian House, Trinity Street, Dorchester, Dorset.
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nEwnEs COLOUR TELEVISION
SERVICING MANUAL Gordon J King

VOLUME 3: This volume deals with the servicing of important solid-state chassis and models launched in 1974
and 1975 and reflects several trends; one being towards the all solid-state design and another the introduction of
thyristor power supplies as exemplified in the Thorn 9000 chassis.

CONTENTS: RBM Z179 Chassis. Hitachi CSP-680 Receiver. ITT CVC8 Chassis. B & 0 Beovision 4000 and 5000
Receiver. Decca Solid State 40 Series Receiver. Thorn 9000 Series Chassis. Philips G9 Chassis. Appendix I I nline

Picture Tubes. Appendix 2 Picture Tube Faults. Appendix 3 Component Symbols and Fuse Ratings. Appendix 4
Quick Vision Picture Tubes. Appendix 5 UHF Aerial Evaluation. General Index. Index to Models.

November 1976 240 pages 252 x 192mm 0 408 00240 9 f780
Vol 1: 1973 240 pages 252 x 192mm 0 408 00089 9 £6.40 Vol 2: 1975 240 pages 252 x 192mm 0 408 00134 8 £6.40

COMING APRIL - RADIO, TV & AUDIO TECHNICAL REFERENCE BOOK S W Amos
In the RADIO, TELEVISION AND AUDIO TECHNICAL REFERENCE BOOK he has had the assistance of 31 contributors,
each a specialist in his subject. In consequence, the book is a comprehensive and definitive source of information that will be
invaluable to the technical assistant, the technical operator, the service man and the amateur radio or audio enthusiast.
Mathematical presentation has been kept to a minimum and the book gives an essentially practical account of modern develop-
ments in radio, audio and television.

April 1977 1,152 pages approximately 222 x 141mm 0 408 00259 X £27.00

4[4 Order now direct from your bookseller or, in case of difficulty, from
NEWNES-BUTTERWORTHS, Borough Green, Sevenoaks, Kent TN15 8PH

1:_if_i 1 1 III (ifiiammi:__I
INT. CIRCUITS SUPER TRANSISTORS

E p

BU 108 2.50

TAA 550 .60 SERVICE BU
2S

082C

1172 3.00.0
T8A 120AS 1.30 AU 113 1.72

4800 125 We promise dispatch MJE 340 .76
5200 1.70 by return. AF 139 .34
5300 1.90 Phone Service by 4pm, AF 239 .46
540 1.90 dispatched by 5pm. BC 109 .12
550Q 3.40 BC 148 .09
56000 2.30 Full list on Request.

BC 300 .35
800 1.35 Comprehensive range of +200 Other Types Stocked.
810S 1.49 * valves in stock, *

RECTIFIERS820 1.20 also
920 2.80
9900 2.50 I.C.'s, TTL, CMOS, 8Y 126 .16

ICA 270Q 2.20 ELECTROLYTIC 133 .20

SN 76003N 2.80 CAPACITORS. 164 .40
1N914 .05

76013ND 1.60 For the best service 1N 4148 .05
76013N 1.76

1.75 supplying guaranteed BAX 16 .07

full spec components, 0A 47 .14

give us a ttry.
15 4004 .08
1N 4007 .11

ZENERS (400mwl BZX 83, THYRISTORS
POTENTIOMETERS 3V, 3V3, 5V1, 5V6, 7V5,

LIN/LOG 9V1. 10y. 12V, 18V, 22V, 60V IA 20p

5K, 10K, 25K, 50K, 100K,
250K, 500K, 1M, 2M,

30V. All at 12p each 600V 1A 60p TAG 1 600
700V IA 1.20 BT106

TANTALUM BEAD25p each 400V 4A 58p C106D1
15 MFD 35V 10p 500V 61A 1.25 BT109
47 MFD 35V 10p

PRESET
1 MFD 35V 10p
6 8 MFD 16V 10p CERAMICS 50V

MIN & SUB -MIN 10 MFD 10V 10p
1000, 2200, 4700, 1K, 2K2. 22 MFD 16V 10p 2 2.4 7, 6, 10, 22. 33, 39.
4K7, 10K. 20K. 50K, 100K. 47 100. 200. 470, 560,

RESISTORS 153 each250K. 470K, 1M, 2M2, 1000, 1500. 220. 4700,

8p each i wATT E12159Q 10000. 47000pf

1 ohm -10m ohm 1 MFD 10V 6p each

Post & Packing 25p Discounts: (5, 5%; E10 - 196: (15 - 10%.
i VAT .. 123%. Callers Mon. -Sat. incl.

ORCHARD ELECTRONICS LTD.
Flint House, High Street, Wallingford, Oxon, OX10 ODE

Tel. Wallingford (0491) 35529.

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
lob 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

II
I am interested in I

I Name Age II
Address I

I Occupation II
Act rethred TO;I by CACC International Correspondence Schools,,

Dept 801 C, lntertext House. LONDON
Member of ABCC SW8 4UJ or phone 01-622 9911 (all hourdi

11......11.11MEIMMINIIIII1111.11111 MMINIIIMMIIM
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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 LIST
ALL VALVES FULLY TESTED

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

DY86/87 lip PC900 Op PCL85/805 20p
EB9 I 12p PCC84 ap PL36 20p
ECC82 lop PCC85 20p PL504 25p
ECL80 Sp PCC89 Sp PY32/33 15p
EF80 Sp PCC 189 Op PY81/800 15p
EF85 Op PCC805 15p PY801 20p
EF183 10p PCF80 Sp U191 15p
EF184 10p PCF86 15p 6E23 15p
EH90 13p PCF805 20p 6/30L2 15p
EY86/87 13p PCL82 15p 30F5 10p
PC86 15p PCL83 ISp 30FL1 20p
PC88

AND MAIY13:10RE AVAILABLEl31L 14 15p

S. W. ELECTRONICS
114 Burnley Road, Rawtenstall, Rossendale, Lanc,s.

200 NEW RESISTORS, well assorted. }-2 Watts.
Carbon -Hi -Stab Oxide, etc. £1.50 post free.
Whitsam Electrical, 33 Drayton Green Road, London
WI3.

DECCA COLOUR
10 and 30 "Bradford" chassis

ALL SPARES SUPPLIED

Phone or write to price your part, which will be
posted on receipt of payment.

Price list on request.

Also some parts for Thorn 3000 and Baird 700
and now the new Decca 80 series.

BOTTOMLEY'S T.V.
11 Leeds Road,

Hipperholme, HALIFAX.
Tel. Halifax (0422) 202979.

DECCACOLOUR SPECIALISTS.

You'll have your part within a few days.

VALVES Brand new, boxed and guaranteed for 12
months. Whatever your needs try us first for enter-
tainment, industrial, commercial, CV spec., obsolete
types. Torin Electronics, 24 Danford Rd., Dartford,
Kent. Tel. Dartford (STD 0322) 73133 & 25864.

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. Advertisements, 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).

CONDMONS OF ACCEPTANCE

OF CLASSIRED 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.

HIGH QUALITY DESIGN
TELETEXT DECODER KIT

Full Colour plus Newsflash/Subtitle boxing,
Upper/Lower case Alpha, Graphics etc.

LARGE SAE details please.

8 Channel Touch Tuner TT2 £10.75.
(In kit form, with instructions.)

TECHNALOGICS
8 Egerton Street, Liverpool L8 7LY

Merseyside

All prices inclusive. Mail Order Only.

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

Panel Repair/Exchange Singles or Bulk

MODULAR ELECTRONICS
160 Brabazon Road, Hounslow TW5 9LP

Tel. 01-897 0976

COLOUR TVs £60-£150. All makes, some as new.
The TV Exchange Centre, 60 Golborne Road, Ken-
sington, London W10. 01-969 3722.

ELECTRONICALLY TESTED TV VALVES
DY86/7 15p PC88 15p PCL86 lap
ECC82 15p PC97 13p PCL805/85 20p
EF183 15p PCF802 15p PL504 20p
EF184 13p PCL82 12p PL36 15p
PC86 15p PCL84 15p U26 20p

COLOUR TYPES
GY501 35p PD500 50p PL508 Up
PL509 40p PL802 45p PY500/A
Many others available, please send list of types required
with s.a.e. for quotation. All valves subject to availability.
P. & P. 9p first valve, thereafter 6p each, m.. 75p. Orders

over £10 post free.

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

71 WESTBURY AVE., LONDON N22 6SA

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

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

ECC82, ECH84, EH90, DY86/7. EE80, EF183,
EF184, PC86, PC88, PCF80, PCF802,
PCL84, PCL85/805, PCL86, PY81, PY800,
PY88, PL36, PL504, 6E28, 30PL14.

COLOUR VALVES 30p EACH

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

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

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

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).

MAINS DROPPERS
37-31-97-26-16822 50p.
25-35-97-59-3052 50p.
14-26-97-16051 50p.
14-26-97-17311 50p.
15 19 20 70 63-28 6.3f.2 50p.

Post free. C.W.O.
Durham Supplies

367 Kensington Street, Bradford, 8, Yorkshire

PANEL EXCHANGE. BRC 300/500. 8000/8500, 9000.
etc. TRIPLERS, BRC & PHILIPS.
TAA 700 L4.00. TBA 800 £1.60. TBA 540Q L3.10.
TBA 64113 L2.50. TBA 550 L3.05. AU 113 £2.20.
R 2010B L2.20. R 2008B L2.20. BU 126 L2.90.
BU 105 L3.00. BU 205 L2.00.

J. T. PANELS
46 WOODLANDS AVENUE. LONDON N3 2NR

01-346 5379

SURPLUS STOCK
Colour Tubes (All Types) From flO

Mono Tubes (All Types) From £4
Colour Cabinets (New) From f2

Radiogram Cabinets (New) From £5
RING

JEFFRIES 01-845 2036

AERIALS

WRIGHT'S AERIALS
Antiference high gain arrays: XG8 £12.40,
XG14 £19.90, XG21 £28.80.
Jaybeam high gain arrays: MBM48 £13.30,
MBM88 £23.30. Also DXTV aerials.
Labgear UHF masthead amplifiers with mains
power supply, £16.25, Wideband or grouped
(A,B,C/D). S.A.E. for lists.
Prices include mainland carriage and VAT.
Semi air spaced low loss coax cable 14p./metre
(carriage 50p if ordered separately).

3 CHELTENHAM RISE,
SCAWSBY, DONCASTER, S.YOR KS.

BOOKS & PUBLICATIONS

START YOUR OWN BUSINESS
REWINDING ELECTRIC MOTORS

This unique instruction manual shows step by step
how to rewind motors, working part or full time,
without previous experience. Everything you need
to know easily explained, including where to obtain
materials. how to get all the work you need. etc.
A goldmine of information and knowledge.

Only £3.90 plus 26p P& P.

Magnum Publications, Dept TV5,
Brinkawaz Trading Estate, Brinkawey,

tockport SK3 OBZ.
Oversees Distributors wanted.
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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 75p PLUS S.A.E. SERVICE SHEET CATALOGUE 50p

BOOKS
PRICES INCLUDE POSTAGE U.K. ONLY

CATHODE-RAY OSCILLOSCOPE AND ITS USES by G. N. Patchett £3.85
SERVICING WITH THE OSCILLOSCOPE 2nd EDN. by G. J. King £5.25
TV FAULT FINDING BOOK by Data Publications Ltd £1.15
COLOUR TELEVISION THEORY by G. H. Hutson £6.50
COLOUR TELEVISION PICTURE FAULTS by K. J. Bohlman £2.70
COLOUR TELEVISION SERVICING by G. J. King £6.95
FIRST BOOK OF DIODE EQUIVALENTS by B. B. Batton' £1.10
SECOND BOOK OF TRANSISTOR EQUIVALENTS by B. B. Babani £1.15
HANDBOOK OF I.C. EQUIVALENTS by B. B. Babani £0.90
COLOUR T.V. WITH REFERENCE TO THE PAL SYSTEM by G. N. Patchett £5.40
TELEVISION (COLOUR & MONOCHROME) PART 3 by G. N. Patchett £4.10
MAZDA BOOK OF PAL RECEIVER SERVICING by D. J. Seal £5.45
RADIO SERVICING - FM RECEIVERS & AUDIO EQUIPMENT by G. N. Patchett 12.70
TELEVISION SERVICING HANDBOOK by G. J. King 0.85
RADIO VALVE & SEMICONDUCTOR DATA 10th EDN. by A. M. Ball £2.35
TOWERS' INTERNATIONAL TRANSISTOR SELECTOR £4.25

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

COLOUR TV MANUALS
COVERING FOLLOWING MAKES

ALBA, BRC, BUSH, DECCA, GEC,
DEFIANT, MARCONI, EKCO, PYE,
FERGUSON, DYNATRON,
NATIONAL, HITACHI, INVICTA,
IIT/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 £3.80 per volume
plus 45p POST, or complete 7 volumes for only £26.00.
POST FREE SEND FOR FREE LEAFLET.

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

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

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

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

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 f 1.45. Manual with printed circuit f2.30 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 1 PA

MAIL ORDER ONLY

LARGE SUPPLIER OF
SERVICE SHEETS

AN at 75p each (EXCEPT COLOUR & Car Radios)

(TV., RADIO, TAPE RECORDERS, RECORD
PLAYERS, TRANSISTORS, STEREOGRAMS,

RADIOGRAMS, CAR RADIOS)
Please state if Circuit will do if Service Sheet not in stock.

"PLEASE ENCLOSE LARGE S.A.E.
WITH ALL ENQUIRIES & ORDERS"

Otherwise cannot be attended to
(Uncrossed P.0 s please original

returned if service sheets not available

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

C. CARANNA
71 BEAUFORT PARK
LONDON, NW11 6BX

We have the largest supplies of Service Sheets
(strictly by return of post). Please state make

and model number alternative.
Free T.V. fault tracing chart or T.V. list on

request with order.
Mail order or phone 01-458 4882

Large Stocks of Colour Manuals.
No Overseas Mail Please

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

EDUCATIONAL

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

ICS SCHOOL OF ELECTRONICS
Dept. 80IC, Intertext House, London, SW8 4UJ.

Tel: 01-622 9911 (All Hours)

COLOUR TV SERVICING
Learn the techniques of servicing Colour TV sets
through new home study course approved by leading
manufacturer. Covers principles, practice and
alignment with numerous illustrations and diagrams.
Other courses for radio and audio servicing.
Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. 803C, Intertext House, London, SW8 4W.

Tel: 01-622 9911 (All Hours)

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

EDUCATIONAL Continued

TELEVISION
TRAINING

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

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

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

These courses incorporate a high percentage
of practical training.

NEXT SESSION starts on April 18th.

PROSPECTUS FROM:
London Electronics College, Dept. TT3,
20 Penywern Road, London SW5 9SU.
Tel. 01-373 8721.

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

ICS SCHOOL OF ELECTRONICS
Dept. 802C, Intertext House, London, SW8 4UJ.

Tel: 01-622 9911 (All Hours)
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FOR SALE

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

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

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

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

Telecare
Unit B.1, Eley Road, Eley Estate

Edmonton, London, N.18
Telephone: 807 5908/9 & 5900

COLOUR TELEVISIONS, 22" G6s £70 - 19
G.E.Cs. £55. Seen working. Tel. 01-609 0768.

BUSH CTV25 Colour set spares. All units including
good tube. No cabinet. £15 the lot. Bookham 54972
(Surrey).

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

LADDERS

ALUMINIUM Roof Crawlers. Sizes 12ft - 24ft. Also
make aluminium ext. up to 621ft. Leaflets. The
Ladder Centre (TEL) Halesfield (1) Telford.
Tel: 586644. Callers Welcome.

MISCELLANEOUS

RECHARGEABLE NICAD BATTERIES 'AA'
(HP7) - £1.26. 'Sub' 'C' - £1.29. 'C' (HP! I) -
£2.38. 'D' (HP2) £2.92. PP3 - £4.98. Matching
Chargers. respectively. £4.48., £4.48.. £5.24., £5.24.,
£3.98. All prices include VAT. Add 1096 Post &
Package. SAE for full list, plus, if wanted. 50p for
'Nickel Cadmium Power' Booklet. Sandwell Plant
Ltd., I Denholm Road, Sutton Coldfield, West
Midlands. B73 6PP. Tel: 021-354 9764.

REGUNNING EQUIPMENT
DETAILS FROM

BARRETTS
1 Mayo Road, Croydon CRO 2QP

Tel: 01-684 9917

REBUILT TUBES!
YOU'RE SAFE WHEN YOU

BUY FROM RE -VIEW!

HERE IS WHAT YOU PAY:

MONO

RIMBAND

17" £7.00
19" £8.00
23" £9.00

& TWIN PANEL
16", 17", 19" £9.00

20" f10.00
23" £11.00
24" £12.00

Carriage £2.16 inc. V.A.T.

COLOUR
17", 18", 19" £29.50

20" £31.00
22" £32.00.
25" £34.50
26" £38.50

Exchange Basis £5 Deposit Returnable.
Old Tube.

(carriage -ins. £2.70 inc. V.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
PLEASE NOTE OUR NEW

ADDRESS:
214, PURLEY WAY

CROYDON, SURREY
01-686 7951

Britain's Largest Independent
TV Tube Rebuilder
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EXPORT
ENQUIRIES
WELCOMED

PHILIP H. BEARMAN
(VALVE SPECIALISTS) SUPPLIERS 10

H.M. GOVT. Etc.

NEW valves by Mullard, Mazda, Telefunken, Tungsram, etc.
IMMEDIATE POSTAL DESPATCH LISTS S.A.E. DISCOUNT PRICES INCLUDING 8% ALLOWANCE IN LIEU OF GUARANTEE

DY86/7
DY802
ECC81
ECC82
ECL80
EF80
EF183
OP 184
EH90
EY5I
EY86/7
GY501
PC86
PC88
PC97

SEND SAE FOR
COLOUR & MONO
TRIPLER LIST.
ALSO LATEST
COMPONENT
LIST.

PRICES FROM FEBRUARY 1977 INCL. 12+96 VAT

45p PCC84 45p
50p PCC89 55p
45p PCC 189 72p
50p PCF/10 55p
70p PCF86 65p
45p PCF200 11.25
62p PCF801 65p
62p PCF802 70p
70p PCF805 11.40
72.p PCF808 11.40
45p PCH200 11.25
£1 .30 PCL82 60p
90p PCL83 63p
90p PCL84 60p
50p PCL85 k 75p

PCL8051 75p

PD500 /2.50
PFL200 sop
PL36 90p
PL84 68p
PL504 £1.00
PL508 11.40
PL509 12.25
P1.802 12.10
PY81 50p
PY800 55p
PY801 55p
PY500 £1.30
PY500A £1.30
U25 60p
U26 60p

6F23 60p
6F28 92p
20P4 75p
30C 1 55p
30C17 88p
30FL I 95p
30FL2 99p
30L15 75p
30L17 75p
30P12 75p
30PLI £1.40
30PL13 £1.10
3OPLI4 11.30
30PL15 £1.10
Etc., Etc.

ENQUIRIES

WELCOMER

OUR

VAT

RANGE

BYI00/127 etc.
all 19p each

with IOW
resistor.

HUNDREDS OF OTHER TYPES AVAILABLE, VAST STOCKS.
See separate Component, CRT and Transistor List. Many obsolete types available.

SAE with enquiries please. Please verify current prices due to inflation etc.

Overseas Post @ Cost. U.K. Post 9p per valve under £15.00 (max. 75p) but
I 1p larger valves (ADDITIONAL VALVES 7p)

(Adjacent to Post Office) 6& 8 POTTERS R D., NEW BARNET
STOP PRESS. PC92/96, PCL200, HERTS. Tel :449/1934-5 (Robophone on 449/1934)
PL95, PL519 available! also 441/2 541

£3.00 (CLOSED 12.30-2 p.m. DAILY. OPEN SAT. A.M. ONLY)

TELEPHONE
ENQUIRIES

WELCOMED.

NOTE.
Any excess paid
will be refunded.

SOUTHERN VALVE COMPANY
Upper Floor, 8 Potters Road, New Barnet, Herts.
ALL NEW & BOXED, "QUALITY" BRANDED
VALVES GUARANTEED 3 MONTHS.
BVA ETC. ITU NGSRAM ETC.).
6% ALLOWED IN LIEU OF GUARANTEE.

PLEASE VERIFY
CURRENT PRICES.

AZ3I 80p EL509 £2.50 PCL82 40p UBF89
DY86/7 40p EM84 53p PCL83 50p UCC85
DY802 45p EYSI 55p PCL84 48p UCH42
EB91 20p EY86/7 390 PCL85 62p UCH81
ECC81 35p EY500A £1.40 PCL805 62p UCL82
ECC82 35p EZ80 38p PCL86 52p UCL83
ECC83 35p EZ81 35p PCL200 11.40 UF41
ECC85 40p GY501 £1.10 PD500 £2.50 UF89
ECC88 50p GZ30 55p PFL200 75p UL4I
ECH42 72p PC86 70p PL36 68p UL84
ECHO! 40p PC88 70p P1.81 50p UY85
ECH83 82p PC97 40p PLO IA 60p U25
ECH84 55p PC900 49p PI.82 38p U26
ECL80 52p PCC84 35p PL83 50p UI91
ECL82 48p PCC85 44p PL84 46p 6/30L2
ECL83 68p PCCSS 62p PL500 78p 6BW7
ECL86 50p PCC89 SOp PL504 6F23
EF80 33p PCCIO9 53p PL508 £1.109 6F28
EF85 37p PCF80 40p PL509 £2.00 6V6 & 61.6 99p
EF86 52p PCF82 50p PL5 19 £2.80 10E1
EF89 40p PCF86 58 P1.802 £2.00 20L1
EF183 40p PCF200 £1.10 PY33 52p 20P4
EF184 40p PCF801 50p PY8I /3 40p 30C1
EH90 56p PCF802 58p PY88 44p 30C15
EL34 /1.00 PCF805 11.45 PY800 41p 30C 17
EL41 70p PCF806 75 PY801 30C18 11.4!
ELM 38p PCF808 £1.40PY500 £1.20 30E5 SOp
EL90/1 47p PCH200 85p PY500A £1.20 30FL1 97p

One valve post 9p, each extra valve 6p. MAX 75p. LISTS & ENQUIRIES, S.A.E. PLEASE!
Large valves 1 1p. each. ALL PRICES INCLUDE VAT @ 12+%.

68p
70p
70p
35
78pp

Telephone 01-440/8641.

Mail order only.

Various leading makes available.
VAT invoices issued on request

40p 30FL2 97p
48p 30L1 35p
72p 301.15 50p
47p 301,17 72p
45p 30P12 50p5P1%
68p 8p 30PL309 I .117.

50p 30PL13 75p
75p 30PLI4 80p
46p 30PLI5 85p

60p409

3OP4MR 90p

60p
50p
70p
68p
60p
70p Post free over L15.

£6 to £15- 75p.
Items in stock at time of
going to press but subject
to possible market fluctua-

tions if unavoidable.

ENQUIRIES
WELCOMED

FROM TRADE
& RETAIL

(same prices)

We offer return of post
service.

CWO ONLY. No C.O.D.

PHILIP H. BEARMAN
6 & 8 POTTERS ROAD, NEW BARNET, HERTS. Tel: 01-449 1934/5

NEW COLOUR TUBES
Carriage 12.50

A44/271X 153.00
A49/191X _......_..._ 148.00
A49/ I92X £55.00
A51/110X £65.00
5 IODNB22 £65.00 CME1420/A34.120 £19.50
A56/120X L65.00 CME1520/A38.160 £21.00
A63/11X £75.00 CME I713/A44.120 £21.00
A63/200X POA CME1913/A47.26WR £21.00

SEA A66/120X £79.50 Limited stocks
JOURNEY A67/120X f89.50 2 year guarantee
El EXTRA. A67/150X £89.50 MAZDA, TOSHIBA, USA

New tubes, fully tested
SPECIAL NOTE

NEW MONO
TUBES AVAILABLE

£18.00

One year guarantee. ETC.
rAdd 19.00 for 4 years OTHERS AVAILABLE

NOTE: where available) SHORTLY.
All prices subject to alteration due to market fluctuations and inflation.
110° prices usually as above. £5 allowed on old colour tube. VAT included in all quoted prices at 14%.
Occasionally seconds available cheaper, enquiries welcomed. Prices include VAT.

NEW MONO TUBES
Carriage .11.25

MW31/74 .13.00
14" except. 110°......_ £5.00

12"/14" 110°. Prices as
per centre column.
A47/14W 111.30
AW47/91 rebuilds.... 17.50
(I year guarantee)
limited stocks.
A50/120WR £18.00
A61/120WR 121.00

Others often available.

Mostly two year guarantee.

SAE with enquirjeLpjose

TELEVISION TUBE

SHOP
NEW TUBES AT CUT PRICES

A28 -14W Equivalent £17.95
A47-26W/CME1913 £13.50
AW59-91/CME2303 £15.50
CME1201/A31-18W £13.50
CME1202/A31-181W £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
CME1908/A47-14W £9.50
CME2013/A50-120 £16.50
CME2306/A59-13W £14.50
CME2313/A59-23W £16.95
CME2413/A61-120W £17.95

SPECIAL OFFER
FOR K.B. FEATHERLITE VC 11
TSD282/217 £7.50

JAPANESE etc. TUBES

9AGP4 Equivalent £17.50
190AB4 £15.00
190C B4 £15.00
230ADB4 £14.50
230DB4/CT468 £15.95
CT507 £17.50
240AB4A £12.00
3 IODMB4/DGB4 £14.50
310DWB4/DJB4 £14.50
310EUB4 £14.50
310EYB4 £16.50
310FXB4 Equivalent £15.95
3 lOGNB4A £19.50
340AB4 £19.50
340AYB4 £22.00
340CB4 £19.95
340RB4 £19.95
340AHB4 £18.50

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 £2.75
ADD VAT TO ALL PRICES

TELEVISION TUBE SHOP
52 BATTERSEA BRIDGE RD.,
LONDON, SW11. Tel. 228 6859.

WE GIVE GREEN SHIELD STAMPS
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LINE OUTPUT MONO TRANSFORMER
TRANSFORMERS VAT @TV All items new and guaranteed

(No Extra for Carriage)

TOTAL

£6.75ea

12 1% 84p
£7.59

BUSH
TV102C 1V128 TV183 or D
TV103 or D TV134 TV183S
TV105 or D TV135 or R TV183SS
TV105R TV138 or R TV185S
TV106 N139 TV186 or D
TV107 TV141 1V186S
N108 TV145 TV186SS
N109 N148 TV191D
TV112C 1V161 TV191S
TV113 1V165 TV193D
TV115orC TV166 TV193S
1V115R TV171 TV198
TV118 TV175 TV307
TV123 TV176 1V312
TV124 TV178 TV313
TV125 or U TVI81 orS TV315

DECCA
DR1 DM35 DR123
DR2 DM36 DR202
DM3 DM39 DR303
DR3 DR41 DR404
DR20 DM45 DR505
DR21 DR49 DR606
DR23 DM55 666N-SRG
DR24 DM56 777TV-SRG
DR29 DR61 MS1700
DR30 DR71 MS2000
DR31 DR95 MS2001
DR32 DR100 MS2400
DR33 DR101 MS2401
DR34 DR121 MS2404

DR122 MS2420

MURPHY
V843...
all models to
V979

V153
V159
V173
V179
V1910
V1913
V1914
V2014 or S
V20150
V2015S
V2015SS
V2016S
V20175
V2019
V2023
V2027
V2310
V2311C
V2414D
V2415D
V2415S
V2415SS
V2416D
V2416S
V2417S
V2419
V2423

PHILIPS
17TG100u 19TG170a .. 21TG106u
17TG102u all models to 217G107u
17TG106u 19TG179a 217G109u
17TG200u G1 9T210a
17TG300u G1 9T211a 23TG111a ...
177G320u G1 9T212a all models to

G 1 9T214a 23TG164a
197G108u.. G19T215a
all models to 237G170a
19TG164a G20T230a .. all models to

all models to 23TG176a
G201328

G241 -230a ...
21TG100u all models to
217G102u G24T329

PYE
ilu 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
BT454
BT455
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
VC11 VC200
VC51 VC300
Or quote model

No.

PLEASE QUOTE PART NO.
NORMALLY FOUND ON TX. BASE

PLATE:4121,4123,4140 OR 4142.
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
ST297

1000DS ...
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.

Or quote model No.

INDESIT

2OEGB
24EGB

Tidman Mail Order Ltd., Hamond Components (Midland) Ltd.,
236 Sandycombe Road, MON -FR19 am to 12.30pm 416, Moseley Road, MON ERI 9 am to 1 pm

Richmond, Surrey. 1.30 pm to 4.30 pm 2 pm to 5.30 pm

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

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)

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

PHONE 6743
ALL PRICES INCLUSIVE OF V.A.T. AT 14%. NOTHING EXTRA TO PAY

0A2 0.85 6DT6A 0.85 20P4 0.84 ECC83 0.34 EZ4I 0.52 PY82 0.40
082 0.40 6E5 1.00 30C15 0.77 ECC84 0.35 EZ80 0.32 PY83 0.44
IB3GT 0.55 6EW6 0.85 30C17 0.77 ECC8S 0.39 EZ81 0.32 PY88 0.40
2D21 0.55 6F1 0.80 30F5 0.70 ECC88 0.31 GY501 0.85 PY500A 1.20
5C08 0.75 6F18 0.60 301.15 0.75 ECC8071.40 GZ32 0.60 PY800 0.40
5R4GY 1.00 6F23 0.65 30L17 0.70 ECF80 0.50 0234 0.75 PY801 0.40
5U40 0.60 6F24 0.80 30P12 0.74 ECFS2 0.50 HN309 1.70 PZ30 0.50
5V40 0.60 6F25 1.00 30P19 0.90 ECF86 0.80 KT66 3.00 QQV03/10
5Y3GT 0.33 6F28 0.74 30PL 1 1.00 ECH42 0.71 KT88 6.75 2.00
5Z3 1.00 6GH8A 0.80 30PL13 1.00 ECH81 0.35 P61 0.60 QV06/20
5Z4G 0.48 60K5 0.75 30PL 14 1.29 ECH83 0.50 PC86 0.62 3.50
6/30L2 0.79 60127 0.90 50CD6G ECH84 0.50 PC88 0.62 RI9 0.75
6AC7 0.55 6H6GT 0.30 1.20 ECL80 0.45 PC92 0.55 UABC80
6A07 0.60 6.15GT 0.30 85A2 0.75 ECL82 0.40 PC97 0.39 0.45
6AH6 0.70 636 0.35 150B2 1.00 ECL83 0.74 PC900 0.40 UAF42 0.70
6AK5 0.45 6.11.113A 0.90 807 1.10 ECL86 0.30 PCC84 0.39 UBC4I 0.50
6AM8A 0.70 6K7G 0.35 5763 1.65 EF22 1.00 PCC85 0.47 UBC8I 0.55
6AN8 0.70 6K8G 0.50 AZ31 0.60 EF40 0.78 PCC89 0.49 UBF80 0.50
6AQ5 0.47 6L60C 0.70 AZ4I 0.50 EF41 0.75 PCC1890.32 UBF89 0.39
6AR5 0.80 6L7(M) 0.60 B36 0.75 EF80 0.29 PCF80 0.40 UC92 0.50
6AT6 0.50 6N7GT 0.70 DY86/7 0.35 EF83 1.25 PCF82 0.45 UCC85 0.45
6AU6 0.40 6Q7G 0.50 DY802 0.45 EFS5 0.36 PCF86 0.57 UCF80 0.80
6AV6 0.50 6Q7GT 0.50 ESOCF 5.00 EF86 0.45 PCF200 1.20 UCH42 0.71
6AW8A 0.84 6SA7 0.55 E88CC 1.20 EF89 0.32 PCF201 1.00 UCH81 0.45
6AX4 0.75 6807 0.30 EI8OF 1.15 EF9I 0.50 PCF801 0.49 UCL82 0.45
6BA6 0.40 6V6G 0.30 E188CC2.50 EF92 0.50 PCF802 0.54 UCL83 0.57
6BC8 0.90 6X4 0.45 EA50 0.40 EF183 0.36 PCF806 0.53 UF41 0.70
6BE6 0.40 6X5GT 0.45 EABC80 EF184 0.36 PCH2001.00 UF42 0.80
6BH6 0.70 9D7 0.70 0.40 EH90 0.45 PCL82 0.40 UF80 0.40
6836 0.65 10C2 0.70 EAF42 0.70 EL34 1.20 PCL83 0.49 UF85 0.50
6BK7A 0.85 IODE7 0.30 EAF8010.75 EL4I 0.57 PCL84 0.46 UF89 0.45
6BQ7A 0.60 10E1 0.67 EB34 0.30 EL8I 0.63 PCL86 0.54 U141 0.70
6BR7 1.00 10E18 0.65 EB91 0.17 EL84 0.34 PCL805 0.60 UL84 0.43
6BR8 1.23 10P13 0.80 EBC41 0.75 EL95 0.67 PFL200 0.70 UM80 0.60
6BW6 1.00 10P14 2.50 EBC81 0.45 EL360 1.80 P1.36 0.60 UY4I 0.50
6BW7 0.65 12AT6 0.45 EBF80 0.40 EL506 1.20 P1.131 0.49 UY85 0.35
6BZ6 0.60 12AU6 0.50 EBF83 0.45 EMS() 0.55 PL81A 0.53 U19 4.00
6C4 0.40 12AV6 0.60 EBF89 0.40 EM81 0.60 P1.82 0.37 U25 0.71
6CB6A 0.50 12BA6 0.50 EC86 0.84 EM84 0.45 P1.83 0.45 U26 0.60
6CD6G 1.60 1211E6 0.55 EC88 0.84 EM87 1.10 P1.134 0.50 U191 0.50
6CG8A 0.90 12BH7 0.55 EC92 0.55 EY51 0.45 PI.504 0.90 12251 1.00
6CL6 0.73 12BY7 0.85 ECC33 2.00 EY81 0.40 PL508 1.00 U404 0.75
6CL8A 0.95 I9AQ5 0.65 ECC35 2.00 EY83 0.60 P1,509 2.00 U801 0.80
6CM7 1.00 1906 6.50 ECC40 0.90 EY87/6 0.37 PY33/2 0.50 VR105 0.50
6CU5 0.90 19H1 4.00 ECC8I 0.34 EY88 0.55 PY80 0.50 X41 1.00
6DE7 0.90 20P1 1.00 ECC82 0.34 EZ40 0.52 PY8 I 0.40 Z759 5.85

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 .E10, add 25p extra per order. Orders over
L15 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.

COLOUR T.V.'s
UNTESTED

Most Dual -standard; R.B.M., Philips G6, Decca, Pye, etc..
from 125 + 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, Tues, Thurs, 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

280 TELEVISION MARCH 1977



COLOUR, UHF & TELEVISION SPARES
NEW! COMBINED COLOUR BAR GENERATOR AND CROSS
HATCH UNIT KIT, MK. 4 AERIAL INPUT, ALSO GIVES R -Y, B -Y
AND OTHER FUNCTIONS £35.00 p.p. 85p.*
NEW! COLOUR BAR GENERATOR KIT, MK. 3 (FOR ADDITION
TO MANOR SUPPLIES CROSS HATCH UNITS) AERIAL INPUT,
ALSO GIVES R -Y, B -Y AND OTHER FUNCTIONS £25.00 p.p. 85p.*
CROSS HATCH UNIT KIT, AERIAL INPUT TYPE, INCL. T.V. SYNC
AND UHF MODULATOR. BATTERY OPERATED. ALSO GIVES
PEAK WHITE & BLACK LEVELS. CAN BE USED FOR ANY SET
£11.00 + 45p p.p.* COMPLETE TESTED UNITS, READY FOR USE
(ALUMN CASE) £16.60, (DE -LUXE CASE) £18.00 p.p. 75p.*
NEW GREY SCALE KIT, ADDS ON TO ABOVE CROSS HATCH
KITS AND UNITS £2.90 p.p. 25p.*
"NEW TYPE" SIGNAL STRENGTH METER, ONE CONTROL,
P.C. BOARD FULL KIT £18.00 p.p. 75p.*
INTERCARRIER SOUND PICK-UP MODULE (NOV. '76 ARTICLE),
COMPLETE & TESTED £5.60, OR KIT £3.80 pr.p. 60p.
CRT REACTIVATOR PROJECT FULL KIT £18.80 p.p. £1.00*
"TELEVISION" CONSTRUCTOR'S COLOUR SET PROJECT.
NEW MARK II DEMONSTRATION MODEL WITH LATEST
IMPROVEMENTS. TWO SETS WORKING AND ON VIEW AT
172 WEST END LANE, N.W.6. LISTS AVAILABLE.
"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. 80p. Also DECODER panel
checked and tested on colour, full details, £16.80 p.p. 80p.
"FIVE in ONE" PANEL replaces Tuner IF, Decoder, RGB, and sound
boards of original project. Tested on colour, with all data. £30.00 p.p. 90p.
MAINS TRANSFORMER 280W for "T.V." Colour Set £11.50 p.p. £1.20.
TRIPLER £6.00 p.p. 75p, ERIE FOCUS £2.20, p.p. 30p, NEW AUDIO
UNIT £2.60 p.p. 30p. Original packs still available. List on Request.
STABILISER UNITS, "add on" kit for either 40V or 20V, £2.80 p.p. 35p.
Field & Line Blanking Mod. Kit 30p, Beam Limiter Mod. Kit £1.00.
Line Osc. Coil 60p. 500 ohm Contrast 25p, 250 ohm 25W 32p, Al Slide
Switches (Break before make) 3 for 48p. Ident Coil 50p. p.p. 15p.
DECCA Colour T.V. Thyristor Power Supply, HT, LT etc, £3.80 p.p. 95p.
BUSH CTV25 Power Supply Unit £3.20 p.p. £1.20
PYE 697 Line T.B. for "Television" set parts £1.50 p.p. 80p
MULLARD AT1023/05 convergence yoke. New £2.50 p.p. 60p.
MULLARD DLIE delay line. New 90p p.p. 40p.
PHILIPS G6 single standard convergence panel, incl. 16 controls, switches
etc., and circuits £3.75 p.p. 75p, or incl. yoke. £5.00. PHILIPS G8 panels
for spares, decoder £2.50 p.p. 75p. Field/line osc. 75p p.p. 35p.
VARICAP, Mullard ELC1043 UHF tuner £4.00, ELC1043/05 £4.50,
G.I. type UHF varicap tuner £2.50 p.p. 30p. VHF or UHF salvaged varicap
tuners £1.40. 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, ELC1042 £4.40, p.p. 30p, ELC1042 on
PYE P.C.B. £5.40, Plug in 6 posn. control unit £2.50 p.p. 65p
VARICAP UHF/VHF ELC 2000S £12.50 p.p. 65p.
UHF/625 Tuners, many different types in stock. Lists available. UHF
tuners transistd. £2.85, incl. s/m drive, indicator £3.85; 6 posn. or 4 posn.
pushbutton £4.20 p.p. 60p. Integrated tuners BUSH, DECCA PYE 40 6
posn. or PHILIPS Rotary £4.50 p.p. 90p. AE ISOL 30p p.p. 20p.
TRANSISTORISED 625 IF 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" VC11, Philips 170 series, GEC
2010 £2.50. GEC 2018, 2019, 2038, 2039 5 position £4.20 p.p. 75p.
TBA "Q" I.C.s. 480, 530, 540, £2.20, 550, 560C, 920 £3.20 p.p. 15p.
HELICAL POTS, 100K. 4 for £1.20 p.p. 20p.

LINE OUTPUT TRANSFORMERS. New guar. p.p. 75p.
BUSH 105 to 186SS, etc £6.4D SPECIAL OFFERS
DECCA DR1, 2, 3, 121/123,

20/24 £6.40
DECCA MS2000, 2400 £5.80
FERG., HMV, MARCONI,
PHILCO, ULTRA, THORN

850, 900, 950, 1400, 1500 series £5.80
GEC 2000, 2047 series £6.20
KB VC Ito 53, 100, 200, 300 £5.90
MURPHY 849 to 2417, etc. £6.40
PHILIPS 19TG121 to 19TG156 £3.80
PHILIPS 19TG170, 210, 300 £6.20
PYE 1 IU, 368, 169, 769 series £6.20
PYE 40, 67 series (36 to 55) £3.80
PAM, INVICTA, EKCO,
FERRANTI equivalents as above
SOBELL 1000 series £6.20
STELLA 1043/2149 £6.20

BUSH TV 53/86/95/99 £1.00
EKCO 380 to 390 £1.00
EKCO 407/417 £1.00
FEAR. 1084/1092 £1.00
FERG. 506 to 546 £1.00
GEC 448/452 £2.50
P/SCOTT 733 to 738 £1.00
REG 10-6, 10-17 etc. £1.00
SOBELL 195/282/8 £2.50
MANY OTHERS STILL AVAILABLE

COLOUR LOPTS p.p 85p

BUSH 182 to 1122 etc £6.80
MURPHY Equivalents E6.80
DECCA "Bradford"

(state Model No. etc) .f7.80
GEC 2028, 2040 £9.20
PYE 691, 693, 697 £13.50
THORN 8500 £8.50

THORN 850 Time Base Panel, Dual Standard 50p p.p. 75p.
MULLARD Scan Coils Type AT1030 for all standard mono 110° models,
Philips. Stella, Pye, Ekco, Ferranti, Invicta £2.00 p.p. 75p.
PHILIPS G8 Tripler (1174) £6.00. ITT TH25- ITH Tripler £2.00 p.p. 75p.
I2 -0-12V, 50MA Mains Transf. £1.20 p.p. 30p.

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 stn: 28, 59 159 Bus Routes) 01-794 8751

Mail Order: 64 GOLDERS MANOR DRIVE, LONDON N.W.11.
PLEASE ADD 12+% VAT TO PRICES (EXCEPT' 8%)

ANOTHER FIRST!

FROM

MANOR SUPPLIES
mve. manroft supp,ret

Arm..3 C.CoVic 401,1 pApaitoproft

THE NEW MK3 COLOUR BAR
GENERATOR KIT FOR ADDITION TO
MANOR SUPPLIES CROSS HATCH
UNITS.
* Combined output at UHF, applied to receiver aerial

socket.
* In addition to colour bars, all R -Y, B -Y and Lum.

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

operated.
* Simple design, only five i.c.s.

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

ALSO, THE NEW MK4 COMBINED
COLOUR BAR PLUS CROSS HATCH KIT.

* Output at UHF, applied to receiver aerial socket.
* All MK3 colour functions plus cross hat ;h, grey

scale, peak white & black levels.
* Push button controls, small, compact, battery

operated.

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

** Kits include drilled P.C. board, with full circuit

data, assembly and setting up instructions.
** All special parts such as coils and modulator

supplied complete and tested, ready for use.
** Designed to professional standards.
** Demonstration models at 172 West End Lane,

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

CALLERS WELCOME AT SHOP PREMISES.

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

Tel: 01-794 8751.
Mail Order: -

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

iii



RADIO AND TV SPARES ALL COMPONENTS BRAND
NEW. CASH WITH ORDER ONLY. P & P 35np. ALL
PRICES INCLUDE VAT. AT 121/2%
CARRIAGE ON TUBES £1.25 EXTRA

PHD COMPONENTS DEPT 2
18 HEDDON COURT PARADE,
COCKFOSTERS, HERTS
01- 440 1141 TELEX 261295

MULTISECTION CAPACITORS

Description

400-400/350
200-200-150-50/300
1000-2000/35
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
150-150-100/350
175-100-100

220/100
2500-2500/63
700/200
400/350

3.00
2.50

80p
1.90
1.55

2.05
1.00
1.30

2.25
2.40
1.60

2.60
1.50
2.35

32p

1.70
1.30

1.55

DROPPER SECTIONS

MAINS DROPPERS
Pye 11062
Pye 11009
BRC Mono 1400
BRC Mono 1500
BRC Colour 3000/3500
BRC Colour 8000
BRC Colour 8500
Phillips G8
Phillips 210 (with link)
Phillips 210
RRI Mono 141
RRI Mono 161
GEC 27840
GEC 2000
Phillips G9

16p E 11

75p
1.20

80p
75p
75p
75p
75p
50p
55p

65p
75p
80p
75p
75p
35p

DIODES BA100 14p BA154 17p
AA113 14p 0A81 11p BA102 24p BAX13 5p
AA116 14p 0A85 11p BA130 35p BAX16 6p
AA117 14p 0A90 6p BA145 16p BAY38 10p
AA119 8o 0A91 6p BA148 16p 1N4148 4p
0A47 6p 0A95 6p BA154 12p BY206 30p
0A79 6p 0A202 11p BA155 15p

RECTIFIERS
BY100 21p

BY126 15p

BY127 15p

BY133 22p

BY182 2.00
BY238 40p
BYX10 14p

I N4001

1N4002

1N4003
1N4004
I N4005

I N4006
1N4007

4p

5p

6p
7p
8p

9p
10p

TUNER
E LC1043/05

5.50 eacl'

CRYSTAL
443 MHz_

1.90 each

THYRISTORS
2N4443 20
TV106 1.80
BR101 45p
BRY39 45p
BR100 35p

Bridge Rectifiers
BY164 50p
BY179 65p

High Voltage
TV20 1 90 each

TRANSISTORS AF179
AC107 33p AF180
AC126 23p AF181
AC127 30p AF186
AC12701 50p AF239
AC128 23p AL102
AC12801 50p AU107
AC141 24p AU110
AC141K 40p AU113
AC142 24p BC107
AC142 K 25p BC108
AC153 23p BC109

AC176 24p BC113

AC17601 50p BC114

AC187 23p BC115
AC187K 24p BC116
AC188 24p BC117
AC188K 40p BC118
AC193K 29p BC119
AC194K 31p BC125
AD140 45p BC126
AD142 50p BC136
AD143 50p BC137
AD145 50p BC138
AD149 1 00 BC139
AD161 45p BC142
AD162 45p BC143
AF114 50p BC147
AF115 23p BC148
AF116 23p BC149
AF117 19p BC153
AF118 48p BC154
AF121 30p BC157

AF 124 23p BC158
AF 125 23p BC159

AF126 23p BC171

AF 127 23p 8C172
AF139 34p BC178
AF178 53p BC179

55p
53p
49p
39p
39p

1.05
1.05
1.85
2.20

10p

10p

10p
12p

19p

19p

19p

19p

28p
28p
21p
19p

19p

19p

19p

19p

29p
34p
12p

11p

13p

19p

19p

14p

12p

14p
14p

13p

21p
19p

BC182L 10p
BC182 LB 10p

BC183L 10p

BC183LB 10p
BC184L 10p

BC186 24p
BC187 26p
BC203 15p
BC204 15p

BC205 15p

BC206 15p

BC207 15p

BC208 11p

BC209 15p

BC212L 11p

BC213L 11p

BC214L 11p

BC225 15p
BC237 15p
BC238 11p
BC251A 16p
BC301 32p
BC303 59p
BC307 11p
BC308 9p
BC327 12p
BC328 12p
BC337 15p
BC547 12p
BD115 64p
BD116 60p
BD124 79p
BD131 44p
BD132 49p
BD133 49p
BD134 49p
BD135 39p
BD136 45p
BD137 47p

BD138 49p
BD139 80p
BD144 2.10

BEM 57

BD183
BD235
BD237

74p
74p
55p
74p

74p
BD238 74p

BDX32 2.50
BF115
BF118
8F121
BF 152

BF 154

13E157

BF 158

BF T63

BF 167

BF 173

BF 177

BF 178

BF 179

BF 180

BF 181

BF 182

BF 183

BF184
BF 185

BF 194

BF 195

BF 196

BF 197

BF 198
BF 199

BF200
BF 240

19p

25p
24p
30p
30p
30p
24p
24p

24p
24p
29p
32p
32p
34p
32p
43p

43p
25p
25p
14p

14p

14p

14p

19p

24p
34p
19p

BF241 21p
BF256LC 44p

BF257
BF258
BF 271

BF 273

13F274

B F 336

BF 337

BF338
BF458
BF X29
BFX84
BFX85
BF X88

BF X89
BF Y50
BF Y51

13E1152

BU105/01
BU105/02
BU105/04
BU108
BU126
BU204
BU205
BU206
BU208
MJE340
MJE520
MJE2955
MJE3055
MPSUO5

MPSU55
R2008B
R2009
R201013

TIP31A
T I P32A

48p
65p
15p
15p
15p

34p
34p
34p
59p

29p

24p
25p
23p

30p
22p
22p

22p

1.90

1.90
2.50
3.00
2.90
1.90
1.90

1.90
3.00

65p
80p

1.10

73p
65p

1.25
2.00
2.00
2.00

60p
60p

INTEGRATED CIRCUITS
MC1307P
MC1310P
TAA350
TAA550
TAA630S
TBA120S
TBA I 20SQ
TBA520Q
TBA5300
TBA540Q
TBA5500
TBA560CQ
TBA750Q
TBA800
TBA9200
TBA9900
SN76003N

1.50
2.50
1.90

50p
4.00 -

1.50
1.50
3.00
2.50
3.00
4.00
4.00
2.20
1.60
4.00
4.00
2.75

SL9018
SL91713

SN76003ND
SN76013N
SN76013N07
SN76013ND
SN76023N
SN76023ND
SN76033N
SN76665N
CA3065
MC1358P
MC1327P

MC1327 PQ
MC1330P
MC1351P
MC1352P

5.00
6.00
1.70
1:80
1.80

1.60
1.85
1.60
2.75
2.50
2.50
2.50
2.00
2.50
1.50
1.20
1.60

REPLACEMENT COMPONENTS
Aerie! Isolators 1.00 each
Lopt Korting 10.00 each
BRC 3500 Cutouts 1.60 each

VALVES
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
EF183 46p PCL82 75p PL509 3.00
EF184 46p PCL84 1.00 PL519 3.00
EH90 90p PCL85 90p PY500A 1.90
PCC89 1.20 PCL86 90p PY800 65p
PCC189 1.60 PFL200 85p PL802 4.00

EHT TRIPLERS (Priced each)
BRC950 2.65 Pye CT205
BRC1400 2.65 Pye 731
BRC1500 (17") 2.65 Decca 2030
BRC1500 (24") 3.00 GEC 2028
BRC3500 6.60 GEC 2110
BRC8000 2.90 ITT CVC5
BRC8500 ' 5.50 RRI 111/174
BRC9000 7.75 RRI A823
Decca CS190 7.10 Korting 90°
Philips G8 7.30 Tanberg

5.50
8.25
6.60
7.10
7.10'
6.60

10.00
7.70
7.10
7.10

iv


