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SIMPLE FET VOM

THE SILICON VIDICON

SERVICING THE DECCA MS 2000 SERIES



WITWORTH

TRANSFORMERS

MONOCHROME
TV Line out -put transformers

(Discounts to Trade)

ALL ONE PRICE
£5.17 EACH V.A.T. & CARRIAGE PAID

BUSH
TUG versions
TV75 or C
TV76 or C
TV77
TV78
TV79
TVI33
TV84
TV85
TV86

TV 25
TV 25U
TV 28
TV 34
TV 35
TV 35R
TV 38
TV 38R
TV 39
TV 41
TV 45

TV9I TV 48
TV92 TV 61
TV93 TV 65
TV94 TV 66
TV95 or C TV 71
TV96 or C TV 75
TV97 TV 76
TV98C TV 78
TV99 or C 815
TVIO0C 83
TVIOIC 83D
TVIO2C 83S
TV 103 or D 8355
TV105 or D or R 855
TV106 86
TV107 86D
TV108 86S
TV109 8655
TV I I 2C 915
TVI 13 91D
TVII5 orCorR 93S
TVI 18 93D
TVI23
TV124
From model TVI 23 to TV139 there have
been two types of transformer fitted.
One has pitch overwind, the other has
plastic moulded overwind.
Please state which type required as
they are not interchangeable.

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
Please quote part No. normally found
on tx. base plate; 4121, 4123, 4140 or
4142.

DECCA
DR20 DR34
DR21 DM35
DR23 DM36
DR24 DM39C
DR29 DR4I
DR30 DM45
DM30 DR49C
DR3 I DM55
DR32 DM56
DR33 DR6I

DR7 I
DR95
DR100
DR101
DRI21
DRI22
DRI23
DR202
DR303
DR404

DR505
DR606
666TV-SRG
777TV-SRG

MSI700
MS2000
MS2001
MS2400
MS2401

SOBELL
T24 ST284 or ds 0 lOdst 033
SC24 ST285 or ds 012 038
TPSI73 ST286 or ds 013 039
TPSI80 ST287 or ds 014 047
STI 95 or ds ST288 ds 018 048
STI 96 or ds ST290ds 019 057
5TI97ds ST29 Ids 020 058
5C270 ST297ds 021 063
T278 I 000ds 022 064
ST282 I 002ds 023 065
ST283 I 005ds 032 066

MURPHY
V3I0 V430 V520 V879 or C V789 V2015S5
V3IOA V430C V530 V923 V153 V20I6S
V310AD V430D V530C V929 or L V159 V20175
V310AL V430K V530D V973C VI73 V2310
V310CA V440 V539 V979 V179 V231IC
V320 V440D V540 V653 X V1910 V24I4D
V330 or D V440K V540D V659 VI913 V24 I 5D
V330F or L V470 V649D V683 VI914 V24155
V410 V480 TM2 Chassis V739 V2014 V241505
V4 IOC V490 V843 V735 V20145 V24I6D
V4I OK V500 V849 V783 V201 5D V23165
V420 V510 V873 V787 V20 15S V24175
V420K V519
Two types fitted. One has pitch overwind, the other has plastic moulded
overwind. Please state which type required as they are not interchangeable.

PHILIPS
Ill la

23TG 1 I 3a
23TG12Ia
23TG I 22a
23TG13Ia
23TG 142a
23TG I 52a
237G153a
23TG 156a
23TG 164a
23TG 170a
23TG17Ia
23TG I 73a
23TGI75a
23TG 176a
23FG632

G 1 9T210
GI9T211
GI9T212
G 1 9T213
G 19T214
G19T215
G20T230
G20T232
G20T236
G20T238
G20T300
G20T301
G20T302
G20T306
G20T307
G20T308

G23T210
G23T2 I I

G23T2 I 2
G24T230
G24T232
G24T236
G24T238
024T300
G24T30 I
G24T302
G24T306
G24T307
G24T308

GEC
2000 2015 2022 2043 2064
2001 2017 2023 2044 2065
2010 2018 2032 2047 2066
2012 2019 2033 2048 2082
2013 2020 2038 2063 2083
2014 2021 2039

PYE
I I u Series
I2u
13u State Pt. No.
14u required
15u AL2 1003 or
20u 772494

V700 or A or D
V7I0 or A or D State Pt. No.
V720 required-
V830A or D or 772444 or
LBA 771935

FERGUSON, ULTRA, MARCONI, H.M.V. (BRC. Jellypots).
ALL MODELS IN STOCK.

ALBA, COSSOR, EKCO, FERRANTI, K.B., PYE. ALL MODELS IN STOCK.

E.H.T. RECTIFIER TRAYS
THORN B.R.C.
MONOCHROME

ORDER
Ref.

980, 981, 982
91 I, 950/1, 960
950/2, 1400 -5 stick
1400 Portable -3 stick
1500 20" 3 stick
1500 24" 5 stick
1580 Portable -2 stick
1590, 1591

RTI
RT2
RT3
RT3A
RT4
RT5
RT16
RTI7

MAKE

DECCA
DECCA
DECCA
GEC
ITT -KB
PHILIPS
PYE
PYE
BUSH MURPHY
BUSH MURPHY
THORN BRC
THORN BRC
THORN BRC
THORN BRC

CHASSIS
COLOUR

CTVI9, CTV25
CS 1910, CS2213
CS 1730
Dual & Single std.
CVC-1, 2, 3
G8
691, 692, 693, 697
713
Single std plug-in
Dual standard
2000
3000
8000
8500

CO LO U R TV Line out -put transformers
THORN (BRC)
2000 Chassis
Scan 0/P Tx.

BUSH
CTV25 Mk. I & 2
C10.10 ea.

EKCO
CT 102
CT 104 011.70 ea.

03.30 EHT 0/P Tx. CTV25 Mk.3 CT 103
C3.60 3000 Chassis CTV 162 CTIO5
C3.90 Scan 0/P Tx. [7.90 ea. CT 106
C3.60
£3.60
E3.90

EHT 0/P Tx.
8000 Chassis

CTV 167 M k. I & 2
C10.10 ea.

CT 107
CT 108
CT 109

£3.50 8500 Chassis CTVI67 Mk.3 CT III
C1.30 All C6.80 ea. CTV I 74D CT 120

CTV 1825 CTI 21 &/T
CTV 184S CT 122 08.90 ea.

GEC
CTV I 87CS
CTV194S

PYEDual Standard CTV 197C
Single Standard CTV 199S CT70
£7.90 ea. C7.10 ea. CT7I C11.70 ea.

£6.30
[6.30
C5.80
C6.10
06.30
06.30
06.10

CT72
CT73
CT78
CT79
CTI52
CT153
CT 154 08.90 ea.

ITT -KB
CVC I Chassis
CVC2
£7.10 ea.
CVCS Chassis

DECCA
CTVI9 Valve Rec.
CTV25
PrimaryCoil

£6.40 £8.10 ea. £3.70 ea.
06.30
C8.40
C7.30
E6.60
E4.10
E4.20

CTV19 D/S Tripler
CTV25
CTV25 S/S Tripler
CS1730
£7.80 ea.
CSI910

MURPHY
CV1912 CV2510 Mk.3
CV1916S CV25I I Mk.3
CV2210 CV25165
CV2212 CV2610
CV2213 CV26I I
CV22 I 4 CV2614

PHILIPS
G6 Chassis D/S
G6 S/S
C8.70 ea.

08 Chassis
C7.90 ea.

CS2213
C7.10 ea.

C7 on --
CV2510 Mk.
CV25I I Mk

Every item listed stocked. Most newer and older models in stock. S.A.E. for quotatiun
For by -return service contact your nearest depot. Callers welcome.

Tidman Mail Order Ltd., Dept. NA.
236 Sandycombe Road,
Richmond, Surrey.
London : 01-948 3702

NO HIDDEN EXTRAS -

Hamond Components (Midland) Ltd., Dept. NA.
89 Meriden Street,
Birmingham 5.
Birmingham : 021-643 2148

PRICES INCLUDE V.A.T. and CARRIAGE
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9 MADE IT MYSELF"
Imagine the thrill you'll feel ! Imagine how impressed \
people will be when they're hearing a programme on a ".
modern radio you made yourself.

Now! Learn the secrets of radio
and electronics by building your

own modern transistor radio!
Practical lessons teach you sooner

than you would dream possible.
What a wonderful way to learn - and help qualify yourself
for a new, better -paid career! No dreary ploughing through
page after page of dull facts and figures. With this fascinating
Technatron Course, you learn by building!

You build a modern Transistor
Radio . . . a Burglar Alarm. You
learn Radio and Electronics by
doing actual projects you enjoy -
making things with your own
hands that you'll be proud to own!
No wonder it's so fast and easy to
learn this way. Because learning
becomes a hobby! And what a
profitable hobby. Because oppor-
tunities in the field of Radio and
Electronics are growing taster
than they can find people to fill the
jobs!

No mathematics,
no soldering - yet you
learn faster than you
ever dreamed possible.
Yes! Faster than you can imagine,
you pick up the technical know
how you need. Specially prepared
step-by-step lessons show you
how to: read circuits - assemble
components - build things -
experiment. You enjoy every
minute of it!

You get everything you need.
Tools. Components. Even a ver-
satile Multimeter that we teach
you how to use. All included in
the course AT NO EXTRA
CHARGE' And this is a course
anyone can afford. You can even
pay for it in easy payments - in
fact you could make extra cash
from spare -time work when you've
turned yourself into a qualified man
through B.I.E.T. training.

So fast, so easy,
this personalised course
will teach you even if
you don't know a thing
today!
No matter how little you know
now,, no matter what your back-
ground or education, we'll teach
you. Step by step, in simple
easy -to -understand language, you
pick up the secrets of radio and
electronics.

You become a man who makes
things, not just another of the
millions who don't understand.
And you could pave the way to a
great new career, to add to the thrill
and pride you receive when you
look at what you have achieved.
Within weeks you could hold in
your hand your own powerful
radii). And after the course you
can go on to acquire high-
powered technical qualifications,
because B.I.E.T.'s famous courses
go right up to City & Guilds
levels.

Send now for FREE
76 page book - see how

easy it is - read what
others say!
Find out more now! This is the
gateway to a thrilling new career,
or a wonderful hobby you'll
enjoy for years. Send the coupon
now. There's no obligation.

To: BRITISH INSTITUTE OF I BTV34
ENGINEERING TECHNOLOGY
Aldermaston Court, Reading R67 4PF OH

Yes. I'd like to know more about your course. Please send
me tree details-plus your big, 76 -page book that tells
about all your courses.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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Telephone.

arshal 5
SEMICONDUCTOR SPECIALISTS

A. MARSHALL Et SON (LONDON) LTD
Cricklewood Broadway, London, N .W.2

01 -452 016112 Telex: 21492 Cable: Coninst London

colour television
Complete kits for the following units:

Kit No. 1-PAL DECODER £8.42

Kit No. 4-I.F. STRIP £8.26

Kit No. 8-R.G.B. BOARD £6.66

Kit No. 10-TIME BASE £7.50
FOR COLOUR TELEVISION PROJECT

FEATURED IN THIS MAGAZINE

Guitar amplifier
100 WATT

complete with case and all components
£23.50

Postage and packing 60p

`SCORPIO' ignition system
CAPACITOR DISCHARGE IGNITION SYSTEM

(as described in Practical Electronics Nov. 1971)
COMPLETE KIT £10.00 P. & P. 50p

SPECIAL OFFER
RECORDING TAPES-STANDARD PLAY

102"-2,400 ft. £1.25 to clear
Postage and packing 30p

Kellner Construction Kits
AV7 Aerial Amplifier For LW, MW, SW,
VHF and T/V Channels 2-12 . Requires
4-12V. Current 2MA. 2-25 db Amplification

Factor I/P IMP 5080 OHMS.
83

Price
£1.Postage and packing 20p£2.04

HE723. Six Numeral Digital Clock. 15 I/cs
and One Power Transitor Extremely
Accurate All Components P/C Board

and Case. Price £29.95.
Postage and packing 60p

ALL PRICES EXCLUSIVE
OF V.A.T.
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TV LINE OUTPUT TRANSFORMERS
ALL MAKES SUPPLIED PROMPTLY by our

RETURN OF POST MAIL ORDER SERVICE
All Lopts at the one price

£4.40 TRADE £4.95 RETAIL (INCLUDING V.A.T.)
Except Post and Packing 30p COD 33p
BUSH MODELS TV53 to TV67, TV94 to TV101. HMV MODELS 1876 to 1878, 1890 to 1896, FR 20.
EKCO MODELS TC208 to TC335, TV407 to TV417. MURPHY MODELS V280 to V330, V420, V440, 653X to 789 OIL -FILLED.
FERGUSON MODELS 305 to 438, 506 to 546. REGENTONE MODELS 10-4 to 10-21, 1718, R2, R3, 191, 192.
FERRANTI MODELS 1084 to 1092. RGO 519-621, 710, 711.

ALL AT £2.75 + 30p PbP

EHT TRAYS SUPPLIED -MONO & COL.
All Lopts NEW and GUARANTEED for SIX MONTHS

E. J. PAPWORTH AND SON Ltd., 01-540 3955
80 MERTON HIGH ST., LONDON, S.W.19 01-540 3513

B. BAMBER ELECTRONICS 20 WELLINGTON STREET, LITTLEPORT,
CAMBS. Telephone: Ely 860185 or 860363

MULTICORE SOLDER, Ilb reel, 60/40 alloy,
20SVVG C1.25

PYE LYNX (TV camera) MANUALS L1.50
20-25kHz XTALS for TV sync gen. B7G glass,

new £2.20
IMSLIDE, telescopic rack runners, 23in long,
2 sections L1.10 per pair
MAGNETIC TAPE, lin on I4in reels (ex -

equipment) LI.50, carriage 50p
SLEEVING, silicon rubber, 1mm bore, 25yds, 25p
FLEXIFORM GROMMET, for odd -shape holes,

30ft for 25p

SPECIAL 50p PACKS
GROMMETS, mixed bag 50p
ELECTROLYTICS, mixed, 20 for 50p
JACK PLUGS, 4 for 50p
BNC PLUGS, 4 for 50p
BNC SKTS, round -hole mount, 5 for 50p
HELLERMAN SLEEVES, mixed bag 50p

ELECTROLYTICS
200+200 + 60mfd at 300V, 44p
200+ 100mfd at 275V, 40p
100mfd at 350V, 3 for 50p
20+20mfd at 350V, 3 for 50p
4000mfd at 40V, 44p
2000mfd at I 5V, 2019--
500mfd at 100V, 3 for 50p

DIECAST BOXES (NEW)
3f X 41.k. 65p
3* x4 31, L1.10
10Ix 61 X 2f, LI.85

x 41 x 2Z, 80p
61x 4f x 24, LI.20
131 X 51 X 4*, L2.25

PYE COLOUR PICTURE MONITOR
TYPE 7100/00-05 PANELS & SPARES
Please note that panels are not complete
with all the components. Circuits supplied
with all boards.
Video Amp. P.C. Board L1.00
C.R.T. Base with R.G.B. Amp L2.20
Vertical Scan P.C. Board LI.50
Horizontal Scan Osc P.C. Board £2.00
Sync Separator P.C. Board £1.10
Convergence Inductor P.C. Board £2.20
Scan Coils L5.50
Convergence Coils £2.75
Purity and Blue Lateral Coils £0.55
Power Unit Heat Sink with 2 x 40251 and

I x 40318 L
Transistors Type NKT 0032 £0.30
22 WAY UECL sockets only L0.22
25 WAY ISEP plug and socket £0.40 set
33 WAY ISEP plugs only L0.22

COLOUR MONITOR DECODER UNITS
by leading British maker, designed to BBC
standards. Units consist of Chrominance module,
PAL filter and delay module, Luminance module,
and Encoded input video module. All units brand
new, tested, and complete with service manual
and edge connectors L30.00 set.
PHILIPS MONITOR DECODER PANELS,
type EL6818/50F, PAL C20.00, NTSC L15.00, no
details
MULLARD Monochrome scan coils LI.10
EHT Valveholders, B9A new 10p
CRT Bases, BSA. new 5p
MAINS ISOLATING TRANSFORMERS,
375VA, tapped primary, 240V output, new L5.50

VALVES (New Mullard)
6080 55p EC8I 30p
ECC8I 30p EF184 30p
ECC83 25p PCF80 30p
EZ8I 25p OB2 25p
30FLI2 (New Mazda) 40p
12E1 (ex -equipment, tested) 50p

TRANSISTORS (New)
BUI05/01 £1.00 ACI 28 6 for 50
0C200 3 for 50p BY 126 6 for 50p
BSX2I 3 for 50p
2 X 2N3442 on heat sink, 120V, 10A, 117W, ex-
equipment L1.00
BYX25/600 Stud rect., 600V, 20A, on heat sink,
ex -equipment 20p

WE HAVE LARGE STOCKS OF PROFES-
SIONAL TEST GEAR AND A VARIED
STOCK OF PYE RADIOTELEPHONE
EQUIPMENT

Please enclose S.A.E. for all enquiries

TERMS OF BUSINESS cash with order.
Callers welcome by appointment.
PLEASE NOTE THAT ALL PRICES INCLUDE VAT.

POSTAGE AND PACKING CHARGE. 20p
ON ALL ORDERS, except where stated.
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SENDZ
COMPONENTS

COLOUR 25 KV TRIPLERS

£1.70 4 17p V.A.T.

REPLACEMENT TRIPLERS
PYE C72 SERIES
GEC 2028 SERIES
PHILIPS G8 SERIES

£3.00 + 30p V.A.T.

E.H.T. RECTIFIER STICKS
X80/150D

10p 1p V.A.T.

TRANSISTOR TUNER UNITS
VHF/UHF
6 Push Button VHF/UHF
6 Push Button UHF

UHF
300 Mixed Condenser
350 Mixed Resistor
100 w/w Resistor
40 Mixed Pots

£2.00 20p V.A.T.
£2.50 25p V.A.T.
£3.00 30p V.A.T.
£1.50 15p V.A.T.
£1.00 10p V.A.T.
£1.00 10p V.A.T.
£1.00 10p V.A.T.
£1.00 10p V.A.T.

PRINT PANELS WITH TRANSISTOR
Et RESISTOR Er CONDENSER Er RELAYS

£1.00 10p V.A.T.

Money returned if not completely satisfied

COLOUR PANELS
TRANSISTORS RESISTOR CONDENSER ETC.

£1.00 10p V.A.T.

I.F. PANELS, with Transistors Et Resistor etc.,

10p 1p V.A.T.

SENDZ COMPONENTS
2 WOODGRANGE CLOSE

THORPE BAY, ESSEX

P.P. PAID UK ONLY

Reg: Office Only-No Personal Callers Please

electronics really
mastered

...practical ... visual ... exciting !
no previous knowledge no unnecessary theory no "maths"

BUILD, SEE AND LEARN
step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
Write for the free brochure now which explains our system.

1/ BUILD AN
OSCILLOSCOPE

You learn how to build
an oscilloscope which
remains your property.
With it, you will become
familiar with all the
components used in
electronics.

2/ READ, DRAW
AND UNDERSTAND
CIRCUIT DIAGRAMS

as used currently in the
various fields of electronics.

FREE
POST NOW

tot
'MOM

3/ CARRY OUT
OVER
40 EXPERIMENTS
ON BASIC ELECTRONIC
CIRCUITS 8, SEE HOW
THEY WORK, including :

valve experiments. transistor experiments
amplifiers. oscillators. signal tracer, pho-
to electric circuit. computer circuit. basic
radio receiver, electronic switch. simple
transmitter. a c experiments. d c expert.
ments. simple counter, time delay circuit.
servicing procedures

This new style course will enable anyone to
really understand electronics by a modern,
practical and visual method-no math.. and
a minimum of theory-no previous knowledge
required It will also enable anyone to under-
stand how to test, service and fneintain all
types of electronc equipment. radio and TV
receivers. etc

or write tr you prefer not to cut page

BRITISH NATIONAL RADIO ft ELECTRONICS SCHOOL P.O. BOX 156, JERSEY

CHANNEL ISLANDS we el0 not emblee .......

Please send your free brochure, without obligation, to:

NAME

ADDRESS

BLOCK CAPS

PLEASE T L 24

special' free gift
also to all our students
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Still waiting for spares Tom?
You should have phoned

WHEREVER YOU ARE FOR BY
RETURN DESPATCH. WILLOW
VALE IS AS NEAR AS YOUR
PHONE

WILLOW VALE
The Wholesaler who knows what SERVICE is really about !

BY RETURN DESPATCH:- HOT LINES: 01-567 5400/2971

L.O.P.T's, TRANSISTORS, RECTIFIER TRAYS, COMPONENTS
MONOCHROME and COLOUR C.R.T's, new and re- built.
HUGE RANGE OF VALVES up to 46% DISCOUNT

A FULL RANGE OF TEST - METERS, SERVICE AIDS, TOOLS, ELECTROLUBE
and Servisol products. Multicore soldert,,, plugs and sockets, capacitors, bias dnd
smoothing electrolytics, volume controls, pre-sets, i, 1 and 2 watt carbon film re's

,----_
We SPECIALISE in supplying the Service Engineer

Test eqUiprrent by : Labgear, Philips,.
Meteronic etc. Colour bar & Pattern 68 PAGE CATALOGUE
generators, osci I loscopes Ey meters V FREE ON REQUEST

Hot line willow vale ki,
II

I would like 3 free copy of your catalogue

orders:- Nate
The Service Department Wholesalers

LONDON: 4/5 The Broadway  Hanwen  London W7  01-567 5400] Address
GLASGOW: 74 Maxwellton Road  Paisley 041-887 4949
SOMERSET: 42 West End  Street  Somerset  045.84 2597

STRICTLY WHOLESALE ONLY NO RETAIL ENQUIRIES PLEASE.
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TOPSY-TURVY
At the time of writing this the season of good cheer
is fast approaching. The traditional festivities are being
overshadowed however by the gloomy prospects of
a hard winter. It seems that we shall either have to
face up to severe cutbacks in our social services and
in what were once called luxuries or else hibernate in
the hope of better things to come in the spring.
Arguing over government policy or complaining
bitterly about industrial disruption of one sort or
another is becoming a perennial pastime. And now
through no one's fault in the UK we are being
threatened over our dependence, so long taken for
granted, on petroleum and its by-products.

The extent of our dependence on this one raw
material is truly surprising. Apart from its obvious uses
in supplying heat and power it is used in the manu-
facture of almost all plastics. So how does this apply
to television? Although it is not possible at present to
see exactly
nationally it seems nevertheless quite clear that the
supply situation-and for that read growing shortages-
relating to electronic components and tools will be
seriously aggravated by the Arabian petroleum
embargoes.

Just think where you find plastics in a television
receiver: capacitors, potentiometers, switches, coil
formers, tube neck components, cabinet work and
back panels, printed -circuit boards, small hardware
and so on. You see what we mean ! And all this while
the factories are still attempting to satisfy an insatiable
demand for colour sets-those luxury goods we know
we can't really afford but manage to at all costs,
government squeeze or no.

Does this all too typical aspect of our present-day
life really make sense? We heard the other day that
one television engineer of our acquaintance had a
build-up of servicing work amounting to about
70 receivers. We reckon that within a year, when
many of the recently purchased colour sets start to
blink tiredly from continual operation, the general
problem of servicing will be out of control. Perhaps
if the service engineer's lot is not considerably improved
in 1974 those used car dumps will have to be turned
into old telly dumps. Yet, thinking back to oil, to keep
existing sets going makes more sense than to keep on
churning out new ones.

What the solutions to these problems are we don't
pretend to know. If we sound too gloomy all we can
say is that we are trying to be realistic. At least

THIS MONTH

Teletopics 150

Servicing Television Receivers-Decca
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by L. Lawry -Johns 152

Beam Limiting in Colour Receivers by S. George 156
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FOR MARCH ISSUE PUBLICATION DETAILS
SEE MESSAGE TO READERS ON PAGE 159

TELEVISION can perhaps in some small way help, by
keeping up the flow of vital information to help readers
deal with their television problems. And on this note
we sincerely wish you good luck and all the best for
1974.

M. A. COLWELL-Editor

IPC Magazines Limited 1974. 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.
All correspondence intended for the Editor should be addressed to Fleetway House, Farringdon Street, London EC4A 4AD. Address correspondence
regarding advertisements to Advertisement Manager, Fleetway House, Farringdon Street, London EC4A 4AD.
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UK SATELLITE TV PROSPECTS

At the Royal Television Society's convention at
Cambridge late last year R. J. Clayton, Technical
Director of GEC, spoke of the prospects for setting
up a satellite TV service for the UK. He believed
that by the end of the present decade the technology
required will be available so that the decision on
whether to start space broadcasting "will be one of
need, desire or choice". Preliminary CCIR studies
have suggested that four channels in Band VI
(11.7-12.5GHz) will be made available to the UK,
each carrying a wideband f.m. vision transmission.
The use of f.m. for s.h.f. TV transmissions has con-
siderable advantages such as reduction of the trans-
mitter output power, less stringent converter noise
factor and oscillator stability requirements and better
co -channel performance.

A parabolic reflector receiving aerial of between
80cm and lm diameter would be required and this
would have to be installed with a pointing accuracy
of about 0.5°-rather more accurate than present
day installation standards !

The Television Advisory Committee's 1972 report
suggested that only national, not regional, coverage
could be provided by a UK satellite TV service. Mr.
Clayton commented that subsequent work indicates
that deployable satellite aerials could be produced
which would track ground beacons with sufficient
accuracy to make regional programming in the UK
possible.

A number of firms are engaged in development
work to ensure that suitable converters will be avail-
able. To reduce signal loss it is likely that conversion
from s.h.f. to u.h.f.-also from f.m. to a.m. vision
-will be undertaken at the masthead. To improve
image -frequency rejection and suppress local oscil-
lator radiation a double superhet circuit is likely
to be employed. Temperature compensation and
a.f.c. are likely to be necessary to obtain the stability
required. Mr. Clayton felt that low-cost, mass-pro-
duced converters will be produced without difficulty
and that the costs previously suggested-between
£50 and £80 for a dish aerial plus converter-are
"on the high side for 1980 at today's money values".

In conclusion Mr. Clayton pointed out that much
of the technology for space broadcasting is already
available and that likely costs can be predicted more
accurately in this field than in many other areas
of technology. He felt that the main problem could
be that the demand will not be there by the time
the technology is available; this would be particularly
unfortunate for the UK industry which has built
up a significant ability to develop and manufacture
satellites. Mr. Clayton reported that there is the capa-

bility within at least one UK company to design and
manufacture broadcasting satellites and the asso-
ciated ground equipment, and that such companies
could well be prepared within the next year or so
to discuss "firm prices and guarantees of satisfactory
operation for definite periods". Absence of a home
market could make it difficult for UK firms to par-
ticipate in the development of satellite TV systems
in overseas markets.

HOME VIDEO SYSTEMS

Another speaker at the convention was Sir John
Stewart -Clark, managing director of Philips Electrical
Ltd., who spoke on video systems for domestic use.
What he had to say was of particular significance
since Philips are active in both the videotape and
video disc fields. The well known Philips VCR
machine offers flexibility in being able to record a
programme being watched, or one programme while
the viewer is watching another, or under the control
of a time switch in the viewer's absence, in addition
to providing playback. It is understood that present
demand is already in excess of the capacity of Philips
plants (on the Continent) to produce these machines.
The view held by Philips is that one in ten colour
set owners is eventually likely to want a VCR
machine, giving a projected potential market of
some 1.5 million machines by the time the number
of colour receivers has risen to 15 million (the esti-
mated saturation point for the UK).

It appears however that Philips feel that the real
mass market will lie in a cheaper domestic video
system providing playback only, which is where
the video disc comes in. The Philips video long-
playing record (VLP) system is still in the develop-
ment stage. It employs a laser beam to scan the
coded information which consists of a series of dots
and dashes recorded on the disc as a spiral. The
dots and dashes are of uniform width and depth
but vary in their lengths and spacings to give the
information required to regenerate a complete colour
television signal. Since the laser beam is the only
mechanical contact with the disc there is no surface
wear, and as the material used is the same as that
used for audio records the eventual production cost
could be only a few pence per disc.

Sir John concluded that "with such machines we
are on the edge of a revolution that will lead to a
substantial change in home entertainment equipment.
There are still problems to be solved, but I predict
that in a few years' time we shall be able to produce
a video long player with records giving up to an
hour's programme that can be fed into any colour
set, and with the records costing not significantly
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more than a long-playing gramophone record today".
Longer reports of the RTS convention are given

in the November/December 1973 and subsequent
issues of the Royal Television Society Journal.

UHF AERIAL GROUPINGS AMENDED

The Radio and Electronic Component Manufacturers
Federation has revised the standard u.h.f. aerial
grouping/colour coding system. The amendments
are only slight but should be noted. There are now
three categories as follows: group A, channels 21-34,
colour code red; group B, channels 39-53, colour
code yellow; group C/D, channels 48-68, colour
code green.

TRANSMITTER OPENINGS

The following relay stations are now in operation:
Buxton (Derbyshire) BBC -1 channel 21, IBA (ATV
programmes) channel 24, BBC -2 channel 27. The
station will relay BBC -1 Midlands regional pro-
grammes: later it is hoped that programmes from
Manchester will be relayed. Receiving aerial group
A.
Ladder Hill (Whaley Bridge near the Cheshire/
Derbyshire border) IBA (Granada programmes)
channel 23. Receiving aerial group A.
Plympton (Plymouth, Devon) IBA (Westward pro-
grammes) channel 61. Receiving aerial group C.
Abertillery (Monmouthshire) IBA (HTV Wales pro-
grammes) channel 25. Receiving aerial group A.

All these relay transmissions are vertically polar-
ised.

FIRST UK PRODUCED 4in. VIDICON

The Electron Tube Division of EMI Electronics Ltd.
(Blyth Road, Hayes) has introduced an 18mm (fin.)
vidicon, type 9831, for use in compact TV cameras.
It is intended at present as a direct replacement type.
The new vidicon features a low -wattage heater,

EMI's new 18mm vidicon type 9831.

separate mesh construction and a high quality target
layer to give better shading characteristics and
improved sensitivity. Specialised versions of the tube
for various industrial applications are also to be
produced.

NEW SETS

The Pye group have introduced into their Ekco
range two 110° colour receivers. Model CT262 is

fitted with a 22in. c.r.t. and has a recommended price
of £292; Model CT266 is a 26in. version with a
recommended price of £320. These sets are fitted with
the group's 731 chassis. This is an all solid-state
chassis incorporating eight i.c.s. Four of these are
used in a four-i.c. decoder of the type described in
our November issue. The others are a TBA750Q
intercarrier sound i.c., TCA270Q demodulator/a.g.c./
a.f.c./video preamplifier i.c., an SN76544N07 sync
separator plus line and field generator i.c. and a
TAA550 to stabilise the tuning voltage for the varicap
tuner. A wide neck 110° tube is used, with Mullard
Phase II convergence and timebase circuitry of the
type described recently (see October issue) in con-
nection with the RRI 110° chassis. A single BU108
transistor is used in the line output stage, a single
BD183 in the field output stage and a pair of BD131
transistors in the audio output stage. The h.t. supply
is obtained from a stabilised thyristor circuit, with
slow -start system to limit the initial switch -on current
and a thyristor overvoltage protection circuit which
short-circuits the h.t. line if it rises above a preset
value.

A new UK setmaker, Steepletone Products
(Cinema House, Middle Barton, Oxford OX5.4DA),
has announced that it can now take "substantial
orders" for colour receivers for delivery to the trade
during 1974. Three models, all UK made, have been
announced, the S074 fitted with 20in. tube, M274
fitted with 22in. tube and L674 fitted with 26in. tube.
No recommended prices have been suggested but the
sets are said to be in the "de luxe" class and each
will undergo a four-hour soak test before leaving the
factory. The chassis uses hybrid circuitry, and Toshiba
c.r.t.s which have a guarantee that can be extended
to four years are fitted.

Two new colour sets from the Continent have been
announced. The Indesit Model T26LGB comes from
Italy and is priced at £390. It incorporates a 110°
26in. tube and a hybrid chassis. The Siemens Model
Alpha FC387 comes from Germany and is in the
luxury class with a price tag of around £500. It is a
110° 26in. model. Siemens are also introducing a
videotape cassette recorder, Model FM101, which
records in colour and includes a 26in. monitor colour
set. The suggested price is about £700. It takes
standard Videocord type cassettes giving 30, 45 or 60
minutes recording time.

Finally this month two new mains -battery mono-
chrome portables. The Ultra Model 6830, fitted with
a 12in. tube, incorporates the Thorn 1621 chassis
which was described in this column last November.
The recommended price is £67. From ITT comes a
15in. version of their Featherlight 12-the Feather -
light 15. This carries a recommended price of £73.50.

GOVERNMENT SUPPORTS CABLE TV

Recent statements by the Minister of Posts and
Telecommunications Sir John Eden indicate the
favourable view the government takes of cable TV
operations. Sir John has stated in the House of Com-
mons that consideration is being given to "the best
way in which the future of cable television could be
encouraged". For the present the Ministry appears
to wish to see further experiments along the lines
of the local cable TV services already in oneration
at Greenwich, Bristol, Swindon and Sheffield, but
of wider scope. This is felt to be necessary before the
"delicate" questions of the form of control and
finance of cable TV operations can be finally decided.
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44, SERVICING
R' televisionN receivers

L LAWRY JOHNS
1 DECCA MODELS MS2000 Et MS2400

THESE are hybrid receivers using a combination of
valves, transistors and an i.c. for the intercarrier
sound channel. As they are single -standard sets the
absence of a v.h.f. tuner means that the amplification
this would have provided must be made up either in
the i.f. strip or in the u.h.f. tuner. The latter arrange-
ment is adopted, a three transistor tuner unit being
used. The aerial signal is amplified by the normal
r.f. transistor (AF239) and is then passed to the
mixer stage (AF139) where the required i.f. is ex-
tracted and passed to an AF106 transistor for ampli-
fication before being conducted via a screened lead
to the filters on the main chassis. The main i.f.
amplification is then carried out by the controlled
EF183 stage and the straight EF184 amplifier.

Demodulated Signals
The composite waveform is detected by D202,

filtered and capacitively coupled to the video ampli-
fier section of the PFL200, with d.c. restoration by
means of D205. D204 is an anti -lockout diode to
limit the video drive under high contrast conditions.
The picture signals and sync pulses are developed
across R230 and passed through correction com-
ponents to the c.r:t. cathode and the sync separator
control grid.

Sound Circuits
The 6MHz intercarrier sound signal is picked off

at the video amplifier cathode and fed to the ceramic
crystal CF201. This passes the 6MHz f.m. signal
only to the MC1351P integrated circuit which carries
out amplification, limiting, detection and a.f. pream-
plification. The a.f. signal appearing at pin 2 of this
i.c. is coupled via C225 to the volume control and
is then returned via C232, D203 and C236 to pin 9
of the i.c. D203 is included in this feed to mute the
a.f. circuits until the valves warm up and the picture
appears. Once the EF184 conducts sufficiently the
voltage across its cathode resistor R215 biases D203
on and the a.f. channel is no longer cut off. The
amplified a.f. signal at pin 10 of the i.c. then passes
to the output transistor TR201 (which is clamped
through its insulator to chassis-more about that
later). The collector -base junction of this transistor
is protected by D201.

Timebases
The anode load resistor of the sync separator

section of the PFL200 is R112. C107 couples the
line sync pulses to the flywheel discriminator (V115)

circuit while C110 feeds the field sync pulse shaping
network.

The line timebase follows the usual Decca pattern.
The flywheel line sync and oscillator circuits are
basically as used in the DR100 series which we
covered in the March and April 1971 issues. The
line output stage also follows established practice
dnd offers no headaches.

Field Timebase Valve
The field timebase uses a 30PL14 valve in an

otherwise commonly encountered oscillator -output
circuit. Let us be clear however that the pin connec-
tions of the 30PL14 are not the same as those of
the PCL85. The 30PL14 in fact is an up -rated version
of the earlier 30PL13 which was not too far removed
from the PCL82 (although far enough to preclude

replacement in most timebases).

H T Et Heater Supplies
The power supplies are conventional from both

the heater and h.t. point of view. A thermistor is
included in series with the heater circuit dropping
diode (D104) and there is a separate 1 A fuse in
series with the h.t. diode (D101). The smoothing
choke (CHI) is followed by a fairly elaborate smooth-
ing system of resistors and electrolytics which supply
the various parts of the receiver including the sound
output transistor. It should be appreciated that this
transistor works at a fairly high collector voltage
(about 120V) but we will have more to say about
this stage later.

LT Supplies
The supply to the tuner is derived from the h.t.

line through the 15kn resistor R302 and is clamped
to 12V by the zener diode D301 (ZG12). A similar
arrangement is used to supply the MC1351P i.c. In
this case the supply is taken from the same h.t. line
that feeds the audio output transistor, via R217
(5kn) with clamping to 12V by D206 and additional
smoothing provided by R242 and C227.

No H T
Complete absence of h.t. is most often due not to

the h.t. fuse F2 failing but to one of the 1712 sections
(R104/5/6) of the mains dropper going open -circuit.
The value of the replacement used is not too critical
within 14 to 20n but the temptation to short out
the faulty section must be resisted as all sorts of
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LEARN about MODERN TV Design
by building this Heathkit 12" B/W Portable

The new Heathkit GR-9900 portable 12" UHF
Monochrome Television kit. A unique chance to double
the pleasure available from any other television set -
because you build this yourself.

We've used the latest modular construction and
advanced design concepts to produce an outstandingly
high performance TV worthy of the Heathkit name.
All the main electronics are mounted on two easy -to -
assemble printed circuit boards-this plus the use of no
less than four integrated circuits perform the complex
function of IF, video, sound, line frame and scan.
Factory pre -aligned coils make alignment very easy and
there are four presetable pushbutton controls for
channel tuning-a luxury found in very few other models.
The quality and fidelity is therefore excellent, and of a
far higher standard than most ready -built televisions
in the shops.

The GR-9900 is portable too-equally at home on

FREE
Heathkit
Catalogue
Contains something for
everyone : Hi -Ft Stereo.
Testers & Instruments, SWL,
Metal Detectors even a
Battery charger Kit.
Mail the coupon ... Today!
Heath (Gloucester) Limited,
Gloucester GL2 6EE.

LONDON showroom
233 Tottenham Court Road
Tel 636 7349

the mains or off your 12 volt battery for car, boat or
caravan use. Add to this Heath's world renowned
experience in the design of equipment for first-time kit
builders, and you will be impressed on all counts of
engineering, styling, and performance.

The instruction manual is surprisingly simple with big,
clear illustrations to map out your way. Would-be
TV engineer? Here's your chance to learn-by actually
building a television yourself. The manual not only
shows you how to get 100% personalised quality control
on your own; in the event of anything going wrong, a
Trcuble-Shooting section enables you to find the fault-
and, in most cases, to put it right unaided.

The GR-9900 is a kit you'll be proud to build and
own. You have a choice of fully finished cabinets in
teak or modern white and the kit price, E62.70 (carriage
extra), includes a FREE high performance indoor aerial.

Choose cash or Heath Monthly Budget Plan
(Mail order prices and spricilications subtect to change without notice

r -
Please send me a FREE Heathkit catalogue
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Address

HEATH

1..,L
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Fig. 1: Layout of the i.f. panel

Fig. 2: Control panel layout

funny things can happen if the supply voltage is
raised-though they may not appear to be likely
at the time. Failure of the line output transformer
is one of the not so funny things that can result
from this action, together with early deterioration
of the main electrolytics.

Effect of faulty R107
Still on the subject of resistors R107 is one of the

h.t. supply components that can cause a lot of
trouble if it becomes open -circuit. Whilst the line
output stage is fed direct from the junction R124/
R107 (R124, 1S2, provides field scan correction-note
that it is in series with the field deflection coils) the
line oscillator is fed from the junction R107/C105.
Should R107 become open -circuit or be overloaded
by a partial short the ECC82 line oscillator (V116)

cannot work and line drive to the PL504 line output
valve is thus absent. This results in the PL504 and
the PY800 boost diode overheating. The PY800 may
not survive this sort of treatment: in fact it may
well register its objection by developing a cathode -
to -heater short, resulting in the heater going open -
circuit before the fuses have time to respond. The
fault may at first sight therefore appear to be one
of an open -circuit heater chain. When the PY800
has been replaced and has had time to warm up
however the overheating will be obvious and should
immediately direct attention to the ECC82 and its
h.t. supply. This sequence of events does not
always occur and the PL504 and PY800 may simply
sit there glowing away waiting to be relieved of
their burden.

CONTINUED NEXT MONTH



13
 2

07

In
pu

t
rr

ue
,

tu
ne

r

/ 3
3-

5M
H

z 
tr

ap
S

M
M

e 
tr

ap
1 

r
13

20
1

R
?2

C
20

6
6

2
2

30
0P

.
R

20 43
7

C
oo

l

C
20

2
S

D LI

C
20

4
r

j 0
2
0
1
S
D

12
k

1

I 2

L
-

00
25

1
,
1

A
F

23
96

R
F

am
pl

ifi
er

1s
t

IF
 a

m
pl

ifi
er T

c>
z(

r1
C

S

C
9 tp
l

6-
I

in
d

IF
 a

m
pl

ifi
er

R
2

C
20

5
2
0
3

33
0

II6
Z

00
47

r
L

12
11

R
21

6
02

23

R
21

5
22

3
22

6

00
5

15
-0

04
7

5.
6

-r

01
6

C
13 00
5

-
1
1 1
r
 
2

A
 F

13
9

14
2

r6
:0

51
r6

- 
- 

- 
- 

I -
00

25

M
ix

er

C
IS 15

0

R
IO

R
I;

65
<

 4
07

V
id

eo
am

pl
ifi

er

C
23

7
30

3
S

I
12

11

Z
26

02
31

20
7

30
9

N
S

04
8

le
st

 p
o.

nt r
C

22
I

T
r3

A
F

10
6

20
.

m

62
p0

.r
 6

6

F
__

_1

lo
p

C
21

30
0

T
o 

IF
I

M
op

 c
n,

R
30

2/
03

01

\-
s.

jr-
r'

IF
pr

ea
m

pl
ifi

er

-
4

62
30

02
g0

9
O

k

T
ub

e
ca

th
se

P
F

L 
20

0
'0

0'

13
24

0
61

30
6

90
V

12
,

C
24

4

02
37

 .0
09

07
06

02
36 15

0

O
Z 2

12
07

6
M

C
13

51
17

In
te

rc
ar

rle
,

so
un

d

S
yn

c
se

pa
ra

to
r

C
21

0
10

2

C
24

71
4,

16
2

62
42

c2
27

b 
C

24
(1

20
6

16
52

42
13

25
12 13

21
9

R
22

4

20
0-

25
0v

,
de

C
30

1
P

ow
er

T
"

cP
"'

E
dg

e 
co

nn
ec

to
r

F
 b

oa
 r

d

T
o 

N
ric

,o
n

13
20

6/
C

21
4

16
40

04

30
3

V
O

R
30

1
9/

D
C

00
,

P
O

LO

M
1E

34
0

12
0V

1.
35

V

02
31

00
15

63
02

v5
3

12
V

 to
tu

ne
r

0
3
0
1

70
12

12
32

op

°,
02,

01
4.

IR
22

7

m
at

C
23

6
rn

A
tm

F
ig

. 3
: C

irc
ui

t d
ia

gr
am

 o
f t

he
 tu

ne
r 

un
it 

an
d 

si
gn

al
 s

ta
ge

s,
 D

ec
ca

 M
od

el
s 

M
S

20
00

 a
nd

 M
S

24
00

.

A
ud

io
04

.1
1p

ut

0
0



156

S. GEORGE

BEAR LIMITING
IN

COLOUR RECEIVERS
APART from a few early models all colour receivers
incorporate beam limiting circuitry. The reason for
this is as follows. Since e.h.t. circuits have a con-
siderable internal resistance, even small increases
above the designed -for e.h.t. current result in a
reduction of the e.h.t. voltage, degrading the con-
vergence and focusing, while really excessive current
demand imposes a heavy strain on the entire e.h.t.
and line output circuitry, a condition which it is
especially necessary to avoid in solid-state receivers.

Colour -Difference Tube Drive
Receivers employing colour -difference c.r.t. drive

are usually of hybrid design and in these it is a
simple matter to incorporate a low -value resistor in
the cathode lead of the line output valve to sense
the e.h.t. current demand. The general arrangement
used, much simplified, is shown in Fig. 1. A fairly
constant average potential is developed across RI
during pictures of normal brightness level but if the
e.h.t. current, and thus the loading on the line out-
put valve, increases excessively there is a marked
increase in this voltage. This control voltage is
applied to the base of a normally non -conducting.

Luminance
out put
valve

Brightness
control

IhOtI

Fig. 1: Basic beam limiting circuit used in many sets that
employ colour -difference tube drive. The beam current is
sensed as the voltage developed across R1 in the cathode
lead of the line output valve. In many earlier colour -
difference drive chassis employing a PD500 e.h.t. shunt
stabiliser triode the beam sensing point is the grid circuit
of this valve. A typical example was shown in Fig. 3, page 70

of the December 1973 issue.

transistor (Trl) in the brightness control network
which is in the grid circuit of the luminance output
stage. When the control potential is sufficient to
drive Trl into conduction the luminance output
valve's grid voltage is driven negatively so that its
anode voltage rises and the c.r.t.'s beam current is
thus reduced. Trl usually conducts when the c.r.t.
beam current reaches about 1.2mA: the precise point
at which it conducts is determined by the bias, which
is set by R2, applied to its emitter. When Trl con-
ducts the voltage across R3 increases and the voltage
at the junction R3/R4 moves negatively.

R G B Tube Drive
Some chassis employing RGB tube drive have a

valve line output stage in which case a variation on
this basic arrangement can be used-but with the
control action applied to a low-level amplifier stage
in the luminance channel or alternatively to the
a.g.c. circuit.

The majority of chassis employing RGB drive are
completely solid-state however. In these the e.h.t.
current can be sensed as the voltage change deve-
loped across a diode, zener diode or resistor com-
bination which returns the earthy end of the line
output transformer e.h.t. overwinding or the earthy
end of the e.h.t. tripler circuit to chassis. This control
potential is then used to reduce the voltage at the
grids of the shadowmask tube.

Limiting at the C R T Cathodes
In Asa receivers which, uniquely, employ grid

RGB tube drive a simple and ingenious diode
arrangement returns the tube cathodes to chassis and
cuts off if the beam current rises to an excessive
figure. Since this circuit is based on the effect of two
currents flowing in opposition, a feature employed
in most other limiting circuits used in chassis employ-
ing RGB tube drive, we will take a close look at this
particular circuit (see Fig. 2).

-350V peak -to -peak pulses are fed via R332 to
diode D38 which develops a voltage of -264V across
its reservoir capacitor C267. This voltage biases D37
on so that when the receiver is switched on a small
current of about 1.3mA is drawn through R331, Si
and D37 to chassis. Since D37 is fully conductive
the c.r.t. cathodes are also returned to chassis, via
R330, SI and D37. The c.r.t. cathode (beam) current
flows in the opposite direction however to the current
drawn by D37 from C267. So long as the c.r.t. beam
current is less than the current drawn from C267,
D37 remains fully conductive. If however the total
beam current tries to rise above 1.3mA D37 will be
driven to cut-off. The resultant high impedance in the
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CRT
beam
current

-S1

R330
680

R331
-0.14V 220k

CRT

-26W

001

038
BA148

R332
390 flyback pulse

Current drain
C267 from C267
0.15

I 802 1

Fig. 2: Beam limiting and spot suppression circuit used in
the Asa CT5003/4 series. Beam limiting occurs at the c.r.t.
cathodes: the chassis is very unusual in employing RGB

drive to the c.r.t. grids.

c.r.t. cathode circuit reduces the c.r.t. beam current
and the brightness level. The basic feature made use
of here therefore is that when a semiconductor pn
junction is forward biased current can flow across
the junction in both directions.

The circuit also provides switch -off spot suppres-
sion. When SI which is ganged to the mains switch
is changed to the off position R331 is short-circuited
and the high negative voltage across C267 is applied
to the tube cathodes. As a result the three beams are
briefly turned full on, discharging the e.h.t. capaci-
tance before the timebases cease to scan out the
raster.

Limiting at the C R T Grids
Another simple limiter which acts directly on the

c.r.t. is shown in Fig. 3. This is used in the latest
GEC colour chassis, the C2110 series, and is linked
to the e.h.t. tripler earth return path.

Under normal operating conditions the c.r.t. grids
are held at 25V by the clamping action of D604. The
bleed current through R611, D604 and R701 sets the
voltage at the junction of R609/R611 /D604 at 25V
and since D604 is fully conducting the voltage at its
anode is also 25V. The bleed current through R611/
D604/R701 is approximately 1mA. The tripler earth
return is also connected to the junction R701 /D604
however and as the broken line shows the beam
current flows through R701 in the opposite direction
to the bleed current through D604. When the beam
current exceeds about 1.2mA the voltage at the

Pulses from EHT EHT tripler
overwinding

<OV
LT

R609
4.7k

25V
0604

25V

R611 Elam
4.7k "Beam" 0.1

current I

-350V p -p line

Fig 3: Beam limiting circuit used in the GEC C2110 series.
The e.h.t. beam current sensing point is the e.h.t. tripler
earth return lead, the control action taking place at the

c.r.t. grids.

EHT
Overwmclong

C402

Beam
current

Bleed
current

27V

0
W602

EHT rectif iers
180V 2 1, BY176

R615
180k R613

10k CRT grids

EHT

C603
390p

COD

Fig. 4: Beam limiting circuit used in the BRC 8000 chassis.
Here the beam current is sampled at the earthy end of the
e.h.t. overwinding on the line output transformer, with

control action at the c.r.t. grids.

junction R701 /D604 moves markedly negative, cut-
ting off D604 which no longer provides clamp action.
This drives the c.r.t. grids negatively and conse-
quently the c.r.t. beam current is reduced.

B R C 8000 Circuit
A circuit which operates in a similar fashion is

used in the BRC 8000 series chassis (see Fig. 4). This
time the e.h.t. sensing is carried out at the earthy end
of the e.h.t. overwinding on the line output trans-
former. The e.h.t. overwinding earth return to chassis
is via W601 and the zener diode W602. These diodes
are normally biased into conduction by the connec-
tion to the h.t. line via R615 and the zener clamps
the voltage at the junction W601 /R615 to 27V. The
bleed current through the diodes and R615 is about
lmA. As the broken line shows the c.r.t. beam current
flows through the two diodes in the opposite direc-
tion to the h.t. bleed current. If the beam current is
excessive W601 cuts off and the voltage at the junc-
tion R615 /W601 moves sharply negative-the zener
diode no longer providing a clamp action. Since the
junction R615/W601 is linked via R613 to the c.r.t.
grids these are also driven negatively and the beam
current is thus reduced. At switch -off the charge on
C402 and C603 holds the grid voltage constant for a
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Fig. 5: Beam limiting and flyback blanking circuits used in
RBM single -standard colour chassis. Rectifier 6D1 pro-
duces a negative output proportional to beam current.
4D2 cuts off when 4VT1's collector current reaches

1-1.5mA (depending on tube size).
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brightness
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from earthy end of

EHT overwinding
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Fig. 6: Beam limiting in the luminance channel as used in
the Toshiba Model C81B. Control is also applied to the
c.r.t. grids along the lines described in previous examples

of beam limiting arrangements.

short period to prevent the appearance of a switch -
off spot.

R B M Circuit
The circuit (Fig. 5) used in RBM single -standard

models is also based on the effect of two currents
flowing in opposition through a diode but is rather
more elaborate. During normal operation 4D2 is
forward biased, a bleed current of approximately
700µA flowing via 4D2, 4R3 and 7R8. As a result
the c.r.t grids are effectively clamped to chassis
potential. 6D1 produces across 6C9 a negative
potential of -90V to -110V dependent on the beam
current. This potential biases 4VT1 which is normally
non -conducting. If the beam current reaches lmA
however 4VT1 conducts sufficiently for its collector
current to switch 4D2 off, a negative potential then
being applied to the c.r.t. grids to reduce the current
demand. With the larger sizes of tube 4R16 is linked
across, limiting then occurring when the beam current
reaches 1.5mA.

To chrome
channel

100k 6.7k
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50 k
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56k
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lk BC170B out put
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10k270 6423
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/7177

Fig. 7: In the ITT/KB CVC5I7 chassis beam limiting occurs in the cascode distribution amplifier stage which feeds the
luminance driver stage. When the beam current is excessive the amplitude of the luminance signal is reduced since T19,

D21 and R158 shunt T21's collector load components. Beam sensing occurs at the cathode of the line output valve.

Line flyback blanking is achieved conventionally
by applying negative -going pulses to the tube grids.
For field flyback blanking positive -going pulses are
applied to 4VT2 base, switching it on and thus
shorting out 4D1 to produce a negative -going pulse
at 4VT1 emitter so that it too switches on. The
result is a negative -going pulse at the c.r.t. grids,
switching the tube beams off.

Limiting in the Luminance Channel
In many imported receivers beam limiting is

achieved by altering the bias applied to one of the
stages in the luminance channel: with d.c. coupling
maintained right up to the tube this results in the
required brilliance level reduction. As an example,
Fig. 6 shows the circuit used in the Toshiba Model
C81B. Beam current sensing takes place at the
earthy end of the line output transformer e.h.t. over-
winding and the control potential is applied to the
base of Q203. As can be seen the forward bias
applied to the base of the third luminance amplifier
Q204 is set by the user and preset brightness controls.
The emitter of Q203 is fed from the 24V l.t. rail
and it conducts only when its base voltage is negative
with respect to the l.t. rail. When the beam current
is excessive Q203 is driven to conduction and in effect
shorts the brightness control network to l.t. positive
driving Q204 into heavy conduction. The fall in
Q204's collector voltage is reflected through the
succeeding stages to the c.r.t. to pull the beams back.

D203 protects Q203's emitter -base junction while
C20, prevents the circuit responding to abrupt
changes of brightness level or rapid, momentary
increases of the brightness control setting.

I T TIK B Circuit
Not all receivers with RGB tube drive employ a

transistor line output stage of course, a notable case
being the ITT/KB CVC5 /7 chassis. As a final
example of beam limiting arrangements Fig. 7 shows
the circuit used in this chassis. With this we return to
beam current sensing at the cathode of the line out-
put valve-across the 1012 resistor R423.

T19 3.3k
BC10713

15k
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Contrast
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120

500
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120
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T21 12p
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T22
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<70p
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The output from the vision detector circuit is
applied to the cascode "distribution amplifier"
T21 /T22 which feeds the chrominance channel, the
sync and a.g.c. circuits, and the luminance driver
stage. The beam current limiter circuit comprises
T18, T19 and T20. The base voltage of the "beam
current detector" T18 is set by the limiter onset
control R144 while its emitter is taken to the top of
R423 which develops 2.2V with zero beam current
and approximately 3.4V when the beam current
reaches 1-2mA. While the beam current is within
normal limits T18 is held fully conducting-at zero
beam current its collector voltage is 2.4V and its
emitter voltage 2-3V. When the beam current rises
excessively the voltage at T18 emitter rises and its
collector current falls. Its collector voltage rises,
reaching 10V when the beam current is 1-2mA. Since
the collector of T18 is d.c. coupled to the bases of
T19 and T20 the conduction of both these transistors
increases. T19's emitter voltage rises and in conse-
quence D21 conducts on the negative peaks of the
luminance signal at T21 collector, adding R158 in
parallel with T21's collector load components and
in effect lowering the luminance signal amplitude.
The effect of T20 conducting more heavily is to in-
crease the standing current in T21 to stabilise the
black level. The overall effect is that the c.r.t. beam
current is reduced until the overload condition is
removed.

Conclusion
Maximum beam currents with these limiting

arrangements range from the 1 mA of the BRC 8000
chassis to the 1.5mA of RBM sets fitted with the
larger sizes of c.r.t. As these beam current values
are usually measured as a potential developed across
components in the e.h.t. circuit, the only sure check if
the beam limiting action is suspected is to go through
the manufacturer's recommended adjustment pro-
cedure and make sure that the correct test point
figures are obtained.

IMPORTANT MESSAGE
TO ALL READERS

Three-day working in much of the
printing industry together with diffi-
cult communications and delivery
problems have had a serious effect on
magazine publishing. We are sure that
readers will understand the situation
but nevertheless ask for your patience
should publication of this and future
issues be unavoidably delayed.

On top of this a world shortage of
paper has resulted in a massive in-
crease in the price of this our basic
raw material. Because of this and
other cost increases we regret that we
have been compelled to increase our
cover price to 25p as from the next
(March) issue.

TELEVISION
BUILDING A COLOUR SET
There are various ways of going about building
a colour receiver. One approach is to make use
where possible of manufacturers' surplus units.
David Robinson describes the set he built on
this basis and how the various problems of
interfacing different units not originally intended
for use together were overcome.
LOG -PERIODIC SET -TOP AERIAL
A simple log -periodic set -top aerial can be made
using printed circuit board. Full constructional
details will be provided.
TV SET SAFETY
With the introduction of the BEAB television
receiver testing system and BS415 :1972 there
has been a tightening up in safety requirements.
It is essential that anyone handling TV sets
should be aware of what is involved. A detailed
account starts next month.
FAULT FINDING
John Law looks at the power supply and line
timebase circuits used in BRC 16in. dual -
standard portable models. These make excellent
second sets.
PHASE IN COLOUR TV
The phase of the chrominance signal indicates
the colour being transmitted : phase is thus the
key to colour television. A special article next
month describes the basic technique and PAL
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practical points that are not always made clear.
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current national situation at the time of going
to press.

ORDER YOUR COPY ON THE FORM BELOW

TO
(Name of Newsagent)

Please reserve/deliver the MARCH issue of
TELEVISION (25p) and continue every month
until further notice.

NAME

ADDRESS

-



160

simple

HT Voltmeter

R. MacCLAY

WHEN measuring voltages in transistor circuits even
a meter with a sensitivity of 20,00012/volt can give
false readings due to its shunting effect on the circuit.
A meter with a really high input impedance will give
accurate readings and have minimum effect on any
biasing arrangements used in the circuit being tested.

Traditionally a valve voltmeter was used to obtain
a high input impedance. Bipolar transistors are not
really suitable because of their low input impedance
-about 1,00012. Field effect transistors are now
available at low cost however. These operate under
similar conditions to valves, with a high input imped-
ance. This article describes a simple but extremely
useful voltmeter devised around a field effect
transistor.

The type selected for the instrument is an insulated-
gate (i.e. m.o.s.) n -channel type operating in the
depletion mode (i.e. f.e.t. conduction decreases
as the gate -source voltage is increased). Insulated -
gate f.e.t.s have an extremely high input impedance
and like valves do not require current biasing at the
input. This makes it possible to use a simple high -

impedance potentiometer input circuit for voltage
selection.

The basic circuit adopted is shown in Fig. 1. The
resistor (R3) connected to the transistor's source ter-
minal biases it so that the voltage at its drain terminal
equals half the supply voltage. The meter itself is
connected between the transistor's drain terminal and
a potentiometer across the supply. This potentiometer
is adjusted so that with zero input there is no meter
deflection. R4 is a preset adjustment which is set to
give full scale deflection with 0.5V applied to the
transistor's gate. The voltage range is selected by SI
(Fig. 2) and the value of R2 (Fig. 1) calculated from
the formula:

V2 x RI
=

VI - V2
In the complete circuit (Fig. 2) C2 is added to

damp the meter movement and CI to prevent the
transistor's gate going open -circuit when switching
between ranges. This latter capacitor must have a
high insulation value to prevent it shunting the input
potentiometer. To prevent drift of the zero setting

79sI

Fig. 1: Basic circuit of the f.e.t. voltmeter.

R1

10M

1V 10V 100V
Ranges

Chassi

18V

Tr2
BC167

Fig. 2: Complete practical circuit.

Battery
+ check

STA and STET

Meterr(Pri 1

+

Batt.

C
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Zero
cont.

Fig. 3: Wiring diagram for the voltmeter.

Source Gate

Oral Substrate

404 68A

Meter -ye

13V

Battery
check

rwn

0

Switch to PRI

Fig. 4: Suggested layout for the printed board on which
the small components are mounted. The actual size of the

board is 31 x /1 in.

and variations in sensitivity with changes in battery
voltage it was found desirable to incorporate a simple
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Fig. 5: Varicap tuner plus transistor i.f. preamplifier circuit used by R. MacClay in renovating old sets.

supply voltage stabiliser circuit. Almost any small -
signal npn transistor could be used for this purpose
(Tr2, Fig. 2). The transistor acts as an emitter -follower
with its base and thus its emitter clamped by the
zener diode Dl.

The three ranges provided are 1V, 10V and 100V.
The sensitivity on the 1V range is 20MS/ /volt aptd
on the 10V and 100V ranges 1/MS2/volt4. fp° Wu

The voltmeter should be built in an aluminium
box whose size depends mainly on the particular type
of 100µA meter used and the batteries. In the author's
prototype a couple of PP4 batteries are used giving
about six months' operation with intermittent use.
The current taken is about 7mA.

Fig. 3 shows the basic wiring while Fig. 4 shows
the layout of the printed Circuit on which most of
the components are mounted. The RCA 40468A f.e.t.
is available at about 44p from Electronic Component
Supplies (Windsor) Ltd.

Because of its very high input impedance the f.e.t.
can be damaged by electrostatic discharges during
handling. This is prevented by a clip or other shorting
device which is supplied by the manufacturer to short
all the leads together. This clip should not be removed
until all soldering has been completed.

When the voltmeter has been constructed and
checked switch it on and make the zero adjustment
with no input. Then select the 10V range and with
lOy applied to the input adjust R9 for full scale
deflection. After checking the other ranges the meter
is ready for use. The total cost should not be more

* components list (Fig. 2)
R1 10M
R2 10M
R3 470k0
R4 56k 0
R5 20k
R6 30k
P7 21d)

R8 220
R9 100k

preset
R10 1kD
R11 2k f2 W.W.
R12 1k0
R13 10k0

R1 -R8, R10, -R12, R13 fW
5% carbon film

C1 1,000pF 160V
polystyrene

C2 250pF 6V
electrolytic

Tr1 40468A
Tr2 BC167

D1 13V 400mW

M 100pA

Fig. 6: Printed board layout for the varicap tuner plus i.f.
preamplifier circuit. Connect E to the receiver chassis with

heavy -gauge wire.

than about £1 plus the cost of the meter movement.
Finally, referring back to my article last May on

transistor i.f. preamplifiers, readers may find the
information in Figs. 5 and 6 of interest. I have
recently renovated some sets fitted with the Thorn /
BRC 850 chassis, converting them to 625 -line only
operation in conjunction with a varicap tuner unit.
Fig. 5 shows the circuitry required by the varicap
tuner, and the BF194 i.f. preamplifier stage I added,
while Fig. 6 shows the physical layout of the arrange-
ment on a small board 31 x 4in. Ll consists of 15
turns on a 5mm. former with core, close wound at
the base. Choke L2 consists of 10 turns close wound
(a 7/64in. drill was used). The wire is 38 s.w.g. in
both cases. Provision is made for a screening can on
Ll but this has not been found necessary.
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THESILICON
VIDICON)

IF we were designing a TV system from scratch and
had just started thinking about how a TV camera
should work there is little doubt that we would start
by taking a very close look at the human eye. Fig. 1
shows the basic features of the human eye. There is
a lens whose focal length can be adjusted by a set
of muscles (the ciliary muscles), enabling us to adjust
our vision equally to near or far objects; an iris
which adjusts the amount of light passing through;
and most important of all a retina which is a light-
sensitive surface from which a "cableform" of nerves
starts out to the brain. We can imitate the variable
focus and the iris actions easily enough, but the pro-
cesses that take place in the retina are neither so
clearly understood nor easily imitated.

The Human Eye
As far as we know at present the retina is not a

continuous surface but is composed of sets of pieces
(called "rods" and "cones" from their shape) of
light-sensitive material. Light produces a chemical
change in these elements. This in turn results in a
voltage, which is communicated by the nerves to the
brain, being generated. The brain acts as the system
computer. There are additional complications con-
cerned with colour vision and the use of different
elements in bright light and in dim light but these
are not essential to the formation of an image which
is the purpose of television.

Each element in the retina seems to have a sepa-
rate connection to the brain. Thus no scanning
action takes place in the eye though large scenes are
scanned since only a small area of a scene is in
active focus at any one time. Whether scanning
action takes place in the brain we are not at present
sure, but there is some evidence that it may do since
light which flickers at certain frequencies can cause
remarkable illusions of colours and images, as if a
"beat" effect of some sort is taking place.

The first step in imitating the eye would be to
construct a "retina", and the best devices to use
would be silicon photodiodes. Such a photodiode
consists of a pn junction which is reverse biased and
conducts when light falls on it. The conduction is
due to the generation of electrons and holes from
previously neutral atoms as a result of the action of
the light.

Scanning
We next have the problem of using the informa-

tion from each photodiode. Since we have to trans-
mit TV pictures as a modulated waveform we require
some sort of scanning to convert our picture infor-
mation into a sequentially varying waveform. The

AN SINCLAIR

scanning could be done by switching each photo -
diode in turn to an output cable as shown in Fig. 2.
If we were content with a low -bandwidth picture
such as Baird's original 30 -line system such an "eye"
would be comparatively easy to make though some
900 diodes would be needed to get a square picture
of equal vertical and horizontal resolution. The
switching is a problem. It would be carried out best
by means of a ring counter actuating a set of
switching transistors (Fig. 3) so that each time a
pulse is applied to the input of the counter a switch
closes (i.e. one of the switching transistors conducts)
and the previously closed switch opens. Even with
a 30 -line resolution this is a formidable piece of
wiring: the difficulties of making such an "eye"
with 625 -line resolution are apparent.

Nevertheless integrated circuit techniques are be-
ing developed for this purpose. The problem is not
the difficulty of forming so many elements but of
ensuring that the switching is 100% reliable. To have
the photodiodes on one chip and the switching on

Ciliary muscle
Cornea

Lens

Aqueous
humour

Iris

Vitreous
humour

Retina Optic
nerve

Fig. 1: Horizontal section of the human eye. The aqueous
and vitreous humours are liquids of slightly different com-
position which preserve the shape of the eye and act with

the lens in refracting light to the retina.
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Fig. 2: A crude method of switching a photodiode array.
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Fig. 3: Using transistors to switch the photodiodes.

another is unthinkable because of the interconnec-
tions required. Thus the whole photodiode surface,
switching matrix and counter has to be formed on
a single chip. One error in the counter will prevent
scanning. Such chips have been announced by various
firms, e.g. Bell, Fairchild and RCA, but it seems
likely that their price will preclude widespread use
of them for some time. Also, those so far announced
provide limited resolution.

Silicon Photodiode Advantages
For the time being we can use an intermediate

stage: a photodiode array with a conventional scan-
ning system. Why use photodiodes? There are several
features of silicon photodiodes that compare very
favourably with the behaviour of the camera tube
photocathodes used at present. One feature is their
chemical stability: they are not easily damaged by
heating or by exposure to excess light (remember
what happened to the first Moon pictures?) or by
long exposure to fixed images. Present day light-
sensitive camera tube surfaces are easily damaged,
and suffer from image "burning" if left exposed to
an unchanging scene. Then the response of silicon
diodes to light of different colours is fairly uniform
over the range seen by the eye. And the efficiency
is good: on average every two units of light energy
separate an electron from a hole (some other sur-
faces need 10 or more units of light energy). Another
advantage is that there is no visible image persis-
tence with silicon diodes-unlike the "lag" seen
when vidicon tubes are used or when image orthi-
cons are operated at too low a temperature.

Vidicon Principle
To scan our silicon photodiode array we can use

the basic vidicon principle-hence the "silicon vidi-
con." This relies on an electron beam which is
deflected to scan the photodiode array.

The basic elements of a vidicon camera tube are
shown in Fig. 4. The electron beam scans a sheet
of photoconductive / sensitive material on to which
an image of the scene to be televised is projected
by means of a lens. A voltage is applied across the
thickness of this photoconductive material (called
the target). If we think of the target as being divided
into small sections, each will be found to behave
(Fig. 5) like a capacitor shunted by a resistor. The

Base Cathode Grid

811

Electron beam

Electron
beam

Anode

Light
from
lens

'4-Glass

plate
face -

Photosensitive Conductive
layer layer

Fig. 4: The vidicon tube.
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Mesh
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Fig. 5: The vidicon target and its equivalent circuit.

Electron beam Displaced
electrons

Target
'capacitors.

812 1

Load
resistor

Fig. 6: How the output signal is obtained. When any
capacitor charges, electrons gather on one plate (making
it negative) while electrons leave the other plate (making
it positive). In this case the electrons leaving one plate are
forced to pass through the load resistor. As the beam scans
the target "capacitors- the voltage across the load resistor

varies, providing the video output waveform.

capacitance is that always present when a material
has a voltage applied across it; the resistance is that
of the photoconductive material and changes as the
level of the light striking it varies.

With a positive voltage applied to the front of the
target but no electron beam scanning, the voltage at
both sides of the target will be the same. When the
beam scans the target it has the effect of momentarily
connecting each portion (on the beam side of the
target) to the cathode. Since the cathode is run at
earth potential this action charges the target capaci-
tance. Between scans the target capacitance dis-
charges back to the voltage at the front through the
target resistance. The speed at which this happens de-
pends on the value of the target resistance and this in
turn depends on the amount of light falling on that
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Fig. 7: Cross-sectional view of an early type of silicon
photodiode target.
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Fig. 9: Action of the beam on the photodiode array.

section of the target. Since the time between each
scan is fixed, the voltage (above the cathode voltage)
at each target point depends entirely on the amount
of light falling on it; the current which the beam has
to pass to bring the target back to cathode potential
also depends on the light level. The output signal is
taken from the target front face and consists of the
beam current used to charge the target elements to
cathode potential (see Fig. 6).

Bell Picturephone System
Bell's "Picturephone" system combines a telephone

with a TV camera and receiver (both miniaturised)
so that a caller can see and be seen by the person
called. For the camera tube Bell needed something
of vidicon size and resolution but free from the
main defects of the vidicon, especially its lag at low
light levels. Replacing the normal vidicon target
material (antimony trisulphide) with an array of
silicon photodiodes seemed an excellent way of com-
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Beam -4.=

(b)
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p type

Gold

Silicon
dioxide

1817

Fig. 10: In a later type of target a gold coating covered the
p regions and most of the silicon dioxide.

bining the desirable properties of silicon photo -
diodes with the easy switching (through the electron
beam) of the vidicon. Since a silicon photodiode
array can be heated to 400°C without damage, a
"vidicon" using such a target can be baked during
pumping to ensure a low gas pressure and thus a
very much longer tube life than that of a conven-
tional vidicon.

The form of target used in the first tubes of this
type is shown in Fig. 7. The individual diode ele-
ments are formed on a wafer of n -type silicon
0-05mm. thick, with an 0-1mm. thick edge of 21-5mm.
diameter for reinforcement. Within a square target
area (sides 12-8mm.) an array of p -type dots is
formed with 660 dots along each side giving a total
of about 436,000 diodes within the square. The n -
type regions between the p -type dots are oxidised to
silicon dioxide which being an insulator charges to
cathode potential when struck by the electron beam
and then stays at that potential.

The diameter of the scanning electron beam is
chosen so that the beam when focused covers several
diodes: this avoids the need to line up the direction
of scanning with the sides of the target area.

In action the n -type layer is run at a voltage of
about 10V positive to the vidicon cathode. When
the electron beam scans the target it fixes the poten-
tial of the p -type areas (and the silicon dioxide layer)
at around zero volts with no illumination. Thus
each diode is reverse -biased to the extent of about
10y. This reverse bias results in a depletion region
at the pn junction (i.e. a region with few free charge
carriers) in the usual way (see Fig. 8). Since the de-
pleted pn junctions are surrounded by layers of
comparatively good conductor (remember that the
charges from the depleted parts have moved into
the remaining regions) the pn diodes act as capaci-
tors-the capacitance is around 2,000pF per square
cm. Because of this the voltage difference present
between the n -layer and the p -islands remains after
the scanning beam has passed-provided the leakage
through the diodes is low enough.

Diode leakage currents of around 0.1pA (10-13Al
have been quoted, giving a storage time of at least
one complete frame with negligible change of vol-
tage. Surface leakage from one p island to another
is smaller because the voltage difference, if it exists
at all, is normally much less and the silicon dioxide
layer is a good insulator. The reverse voltage which
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can be applied depends on the breakdown voltage
of the diodes.

When the target is illuminated most of the light
energy is absorbed very close to the surface, giving
rise to extra free electrons and the creation of holes
in this part of the target. Since the basic target
material, being n -type, is already rich in electrons
it is the behaviour of the holes that is of interest.
These will start to move towards the p regions at the
rear because of the negative voltage applied to these
regions by the beam (negative that is compared to
the n -layer). If the n -layer is of sufficiently good
quality most of the holes will reach the pn junctions,
reducing the charge across each junction. When the
next scan occurs (see Fig. 9) the beam current res-
tores the negative charge to the p region with a flow
of electrons. The resultant current flow through
the external load resistor when this takes place con-
stitutes the tube's output signal.

Different Types of Target
Some difficulties are encountered with the form

of diode array so far shown (Fig. 7). The silicon
dioxide layer can charge up regularly in an uncon-
trolled way, thus repelling the electron beam and
effectively switching off the tube-see Fig. 10(a).
One method of reducing this effect is to cover the
p region islands with gold so that the target surface
becomes a layer of gold squares with fine dividing
lines of silicon dioxide-see Fig. 10(b). This results
in the electron beam being used more efficiently
since the diodes can be charged for the whole
time during which the beam scans the gold instead
of during only the shorter time when it passes over
the p regions themselves. This leads to a gain in
resolution because smaller beam diameters can be
used. Making this form of target is difficult however
and does not entirely eliminate charging effects.

Another method which has been tried is to cover
the silicon dioxide layer with a conducting material.
The material can be evaporated on to the target
in such a way that it lands on the silicon dioxide
(see Fig. 11) only where the beam would land and
does not land on the sloping sides where it would
cause diodes to short across one to another. This
extra layer has the effect of greatly increasing the
capacitance to earth. Thus the response at high fre-
quencies is poor unless this shunt capacitance is
compensated either by using peaking coils in the
video preamplifier or by connecting the extra layer
to earth through a low-pass filter.

The use of this conducting film enables a silicon
vidicon to be used in a way that is unique among
camera tubes: it can provide gain at the target by
a form of triode action.

Imagine two pn junctions, one with 1V on the
p dot the other with 5V on the p dot (see Fig. 12)-
these voltages have arisen as a result of conduc-
tion due to light. When these dots are scanned the
beam current landing will be in proportion to the
voltages. If we could arrange it however that a much
lower proportion of the scanning beam struck the 1V
region than the 5V region (the rest of the beam
being reflected) we would have greatly increased the
contrast between the regions, thus amplifying the
signal. This can be achieved by biasing the conduct-
ing layer negatively, thereby making it act like the
grid of a triode and repelling most of the beam from
the least positive regions of the target. Advantage has

Silicon
dioxide

Conducting
layer over
silicon
dioxide
only

I me I

Extra capacitance
caused by the

conducting layer

Fig. 11: In this type of target a conducting layer covers the
silicon dioxide only.

'Grid'
bias

n

Target
bias

Video
signal

Fig. 12: Using the conducting layer as a "grid", biased
negatively. This gives sharp distinction between areas with
large or small charges, and consequently amplification is

obtained at the target.

not been taken of this type of structure to date
because of the difficulty of making a conducting film
without shorts to individual diodes.

The target structure that has been most successful
so far is shown in Fig. 13. It consists of an array of
pn junctions as before, but with a film of high -
resistance material deposited over the whole surface.
This resistive film prevents excessive charging of the
silicon dioxide because of the leakage which takes
place along the film. This leakage must not be so
high that there is a significant loss of charge by any
diode during the frame period however, and the film
must be thin enough to ensure that there is a fairly
low resistance across its thickness otherwise the beam
will be unable to charge the diodes adequately. Suit-
able materials are available but each has disadvan-
tages. Antimony trisulphide for example gives very

Fig. 13: A more successful
form of target. In this the
whole photodiode array is
covered with a high -

resistance layer.

Silicon
dioxide

Resistive
layer
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good results but as it cannot be baked at high tem-
peratures one great advantage of the silicon diode
target is lost. Gallium arsenide has good properties
but the films are not consistent. Other materials are
being investigated.

Performance
The performance of the silicon vidicon is certainly

superior to that of the conventional vidicon. The
sensitivity in terms of µA signal for µW of light
energy is better and remains constant with illumina-
tion level changes. This corresponds to a gamma
value of about 1 compared to a standard vidicon
gamma of 0.6. (Gamma is a way of stating the rela-
tion between light in and signal out. It can be defined
as log [signal out/signal in], unity gamma being one
way of stating that the silicon vidicon's response is
linear.) The response to colours is wider than that
of the conventional vidicon and extends much farther
into the infra red region.

The resolution obtained depends not only on the
number of diodes in the array but also on the resistive
film used to cover them. The resolution is adequate
for 625 -line use.

Diode faults cause defects in the received picture.
The way in which these faults affect the picture
seems to depend on the resistance of the resistive
layer used to cover the target. With a comparatively
low -resistance layer a defective diode appears as a
white spot. With higher -resistance layers however the
white spot starts to spread at high target bias vol-
tages and will eventually blot out the complete
picture. It seems that one defective diode in half a
million will cause this "white -out" effect if a high -
resistance layer is used with a high target voltage.

Unlike the antimony trisulphide vidicon the silicon
vidicon is very stable chemically. The target can be
baked at 400°C during tube processing without loss
of any of its performance and this enables silicon
vidicons to be pumped to a lower pressure, and with
less absorbed gas present in the structure, than is
the case with an antimony trisulphide vidicon. The
reward for this lower gas pressure is a longer active
life while the chemical stability of the target should
mean that the electrical characteristics of the target
do not change with time.

A valuable property is the lack of "burn -in" or
permanent image due to scanning the same area for
a long time. It has been customary with conventional
vidicons and image orthicons to overscan the target
during warm-up so as to avoid excessive scanning
of the same area: in colour cameras this requires
some re -registration before transmission so the
practice is less common. The only change that occurs
in a silicon vidicon seems to be a change in the
diode back resistance at certain values of reverse
voltage.

The image lag with an antimony trisulphide vidi-
con is due to the time taken for electrons and holes
to recombine, so reducing conductivity. In a silicon
vidicon this time is around 10,4sec or less so that
lag due to this effect is negligible. As with any
camera tube some lag can be detected if the beam
does not completely discharge the target: with the
silicon vidicon this is very much less than the lag
experienced with the conventional vidicon.

Finally, though the tube is at least as sensitive as
any other vidicon it is not damaged by intense
illumination: the Bell Telephone Laboratories re-

port having focused an image of the mid -day sun
on to the target of a silicon vidicon tube without
damaging it.

The main impact of the silicon vidicon so far has
been for low light level surveillance applications
where its sensitivity is the great advantage. For the
present the Plumbicon (lead -oxide target vidicon)
seems to have established itself as the standard tube
for modern studio colour TV cameras. Silicon vidi-
cons have been added to the ranges of camera tubes
available from several manufacturers. Mullard for
example state that their silicon vidicons are direct
replacements mechanically for their standard vidi-
cons and require very little modification to the
camera circuitry: the electron gun used is the same
as in Mullard Plumbicon tubes.

As we saw earlier the basic silicon photodiode
array is the key to the next major development in TV
cameras, the miniature all solid-state camera. For
this purpose the array will be allied with a charge -
coupled i.c. arrangement to provide the output signal.
We shall be reporting on this later. Meanwhile the
silicon vidicon itself is a most interesting collabora-
tion between solid-state and vacuum techniques.

LETTER

Awkward Field Fault
I have just spent a considerable while trying to find
the cause of a field fault in a receiver fitted with
the BRC 1500 chassis. The symptoms were as
follows. To start with the field scanning would
appear to be correct, but with a jitter. The bottom
would then start to fold up rapidly until the scan
occupied only a small band across the centre of the
screen. By advancing the brightness control the field
blanking pulses could be seen above the folded over
scan. Alteration of the height control would bring
back correct scan for a short while. This looked like
a height circuit fault but everything proved to be
correct there. Eventually the fault was found to be
the result of failure of the timebase to oscillate as
R102 (see Fig. 1) in the cross -coupling network

Fig. 1.

001.7

liV3A V3B
'022

between the anode of the pentode section of the
PCL805 and the grid of the triode section had
increased in value from 18kS2 to 400kS2. To be on
the safe side I replaced both this and R101 using
1W carbon film resistors and that cleared the fault.

It may help your readers to know of this possible
condition.-A. M. Levett (Portslade).
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the modifications on the electrical side.
If the tuner unit is found to have a balanced

input it is necessary to fit a balun operating in the
reverse direction to convert the incoming 750 line to
3000. Baluns are not too easy to come by but once
one has a conversion facility set up a balun removed
from one receiver can be reinstated in another. Such
"recycling" is of course very efficient!

Since the v.h.f. facility will not be used in the UK
there is no need to change the v.h.f. aerial connec-
tions. In some cases however it may be convenient
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Fig. 1: Circuit of a representative US,vnains-only portable using compaction valves.

to remove them entirely to make room for the u.h.f.
input modifications and to avoid confusing the
customer.

Mains Supply
Once the aerial arrangements have been sorted out

the receiver should be fed with 220V a.c. from an
autotransformer or variac and have its operating
current measured on the a.c. range of an Avometer.
The waveform will not be sinusoidal so the Avo

i/233GY7A
10112 OUTPUT

V4030
5

0435
LiNEC

1212
ISO

VOLUME

1106
eSve
221

1/217BFIIA
00010 0071/

12019

or

1/314BRI1
VIDEO 1144.
V302

4301 0.11

2

SIT MIRO
C117/011 11101

/4

Wt in- s

5001

1201 j

120

VERT

1201

TIM,

I

11ML10111

CII2
C313--(--

' 22 J-llill
51111 CI

ilpg 3L05 1211.1

IRS
luul

13504

1POIN

BRIGHTNESS'

-- --'CONTRAST

/1501
311
20

111510

010

IrI

mrlitamI
DC Wing
lily

1416
1.2420

VERT. LIN J_--
(1x1151 011

0014111[101 X

110

6n

IA

55018 SPOT raj1
0511 ELM NATION I

431 SW1TCN INT D. I

0112081. L

0411 0412

+-10-404111 .02211

517401r
14094 .2.2a, MYr

I

0O
15

L402

..._00.112101101111C1011111

.44371130 0,11 5.214

111 411 Nati
51 5.4

C/31 1/233GY7A I
17,5111

011111
V0030

reading will not be accurate : this does not matter
however -just note the reading. A series resistor
should then be fitted (trial and error being the simp-
lest way) so that when the receiver is fed from 240V
the Avo reading is the same as before. Once the
correct resistor value has been established a per-
manent home can be found for the component within
the receiver. Remember that it will become very hot
(about 20W rating may be needed): it should be
positioned well clear of heat -sensitive components
therefore.
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Having completed these two operations the
receiver should be examined to find the intercarrier
i.f. transformers and f.m. discriminator. Switch on
and if possible tune to a test card, adjusting for
maximum definition. The picture will in all prob-
ability be entirely satisfactory. If there is any sound
signal at all coming through however it will be
accompanied by a loud roaring buzz.

The procedure which works out best is as follows.
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12V to tuner
and IF stage

From C1

100p

rim

Fig. 2 (left): Obtaining a zener-stablised 12V supply from
the h.t. line.

Fig. 3 (right): Simple but successful single transistor i.f.
amplifier which can be added to provide extra gain.

First unscrew the cores in the f.m. discriminator can
and see whether the sound improves. One core (in the
secondary winding) will be found to have a point at
which the sound improves and the buzz level drops
dramatically. Leave this core in the minimum buzz
position and adjust all the other sound i.f. cores for
maximum volume. The sound will probably increase
in volume as each core is moved outwards from its
coil (so increasing the frequency of operation from
5-5MHz to 6.0MHz) until finally there is an abund-
ance of volume. It is now advisable to wait until
there is a break in the test card music so that the
discriminator cores can be finally adjusted for
minimum intercarrier buzz. The tuning of the
receiver should be rechecked at this point and if a
discriminator balance potentiometer is fitted this
should also be adjusted for minimum background
buzz.

Once this procedure has been correctly carried out
the receiver can be finally reassembled.

UK/US Operation
The foregoing description represents the simplest

approach to Continental receiver conversion. Before
moving to the next phase I should mention the Sony
TV110 UWE portable receiver which is capable of
operating either in the USA or on the Continent.
The 5.5MHz i.f. strip is right at the top of the
receiver, being separate from the main i.f. panel, and
can easily be adjusted to UK working. The receiver
will then operate in both the UK and the USA but
not on the Continent : this arrangement is very con-
venient for some regular travellers.

Adding a UHF Tuner
One sometimes comes across a 625 -line receiver

with 5.5MHz sound but no u.h.f. tuner. Such sets
are usually of Japanese origin and are built for use
in Middle Eastern countries where u.h.f. is not yet
employed. When conversion of these receivers is
contemplated allowance must be made-in terms of
time, effort and cost-for removing the v.h.f. tuner
and fitting a u.h.f. one in its place. This is quite an
involved job and should not really be undertaken by
anyone except an experienced engineer. A suitable
type of u.h.f. tuner has to be located (usually of

Japanese manufacture) and obtained ostensibly as a
replacement for a UK import. Knobs and dials must
also be obtained at the same time. Brackets and
mountings need to be made up and the final job made
presentable from the appearance point of view.

As these receivers are usually valve types the heater
line has to be interrupted when the v.h.f. tuner is
removed and a resistor fitted in place of the v.h.f.
tuner valve heaters. It is advisable to measure the
voltage and current required by the v.h.f. tuner
valves prior to removing the tuner so that the value
of the resistor required can be calculated using Ohm's
Law.

Any a.g.c. line to the tuner can be disconnected
and disregarded. Since the u.h.f. tuner will have less
gain than the original v.h.f. type it will probably be
necessary to add a transistor i.f. stage to make up the
deficiency. The u.h.f. tuner and extra i.f. stage can
be supplied by a zener diode stabiliser as shown in
Fig. 2. Various i.f. amplifier circuits have been tried:
one of the easiest and most successful is shown in
Fig. 3. Here a grounded -base amplifier stage is
employed. The r.f. choke L2 can consist of 25 turns
of 38 s.w.g. enamelled copper wire wound on to a
taped ferrite core. LI consists of 15 turns of 28 s.w.g.
enamelled copper wire. It is important that C3 is a
small disc ceramic capacitor with its leads kept as
short as possible, otherwise the common inductance
in Trl base may result in the circuit being unstable.

This particular type of job is very expensive for
the customer, and a valved receiver made in Japan
is likely to include valves which are unobtainable in
the UK. Where do you obtain a 17JZ8 for example?
This valve is a triode pentode, performing the same
basic functions as our PCL805. I have succeeded in
obtaining valves from Japan but there is a delay
unless they are flown in and then they are expensive.
These points should always be explained to the cus-
tomer. I mentioned this before but stress it again.

US Sets
We next come to the American TV ("the man in

New York said it would work anywhere"), bought
cheaply from a chain store and brought home to the
UK. Fortunately most people realise that a trans-
former is needed to reduce the mains voltage to
110V. So they buy such a transformer and then find
that they can obtain hardly any results from the set.

Timebases
Looking at Table 1 again, it will be seen that the

US system uses a line frequency which is almost the
same as ours, so there are no troubles with the line
timebase. The number of fields is higher however-
which results in only 525 lines instead of 625. If we
slow the field scan down frbm 60 to 50 per second we
can receive a 625 -line picture to our standards. There
is usually sufficient latitude on the field hold control
to enable this change to be made by simple adjust-
ment. If this is not possible increasing the value of
the resistor in series with the field hold control will
provide the answer.

Tuner
Fortunately it is now mandatory in the US that all

receivers are fitted with a u.h.f. facility. As the US
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CONVERTING FOREIGN TV SETS
EVERY so often a customer will bring us a tele-
vision receiver which he has purchased abroad. The
customer is usually totally unaware of the differences
in the TV standards used in different parts of the
world. On hearing about this he is often in a state
of some anxiety, having purchased the receiver and
perhaps paid import duty only to find that he has a
television set that will not work in the UK. It is
possible as we shall see to modify foreign receivers
to operate satisfactorily in the UK, but the cost of
doing so varies considerably.

TV Systems in Use
Let us first consider the present broadcasting

arrangement in the UK. We have the old v.h.f.
405 -line monochrome transmissions and the u.h.f.
625 -line colour system operating side by side. As the
405 -line system with its a.m. sound carrier is peculiar
to this country any conversion to this system must
be considered uneconomic and pointless in the long
term as the 405 -line system is to be phased out
during the next decade. Conversions can only sen-
sibly be considered therefore in terms of the 625 -line
system. The basic parameters of the three major
TV systems in use today are shown in Table 1. The
features shown describe basic monochrome opera-
tion-colour will be considered later.

Continental Sets
It will be seen that the differences between the

Continental and UK systems are minimal, the main
difference being the intercarrier sound frequency
which is set of course by the sound -vision spacing.
It is the practice on the Continent to use the lower
TV bands for 625 -line transmissions (there is no dual -
standard working except for the 819 -line monochrome
transmissions still used in France) and sets are fitted
therefore with both v.h.f. and u.h.f. tuners. For 'OK
working the v.h.f. tuner has to be parked in the "U"
position and the intercarrier frequency changed to
6MHz. All the other parameters are compatible
systemwise. The continental receiver will be fitted
with two IEC type 30012 balanced line aerial input
sockets, one for v.h.f. and the other for u.h.f. It will
also be designed for 220V 50Hz a.c. mains working.

We can now list the changes which need to be
made to the continental receiver so that it will

operate in the UK. First we have to change the aerial
socket to a suitable coaxial type. Secondly we must
accommodate the change in mains voltage from
220V to 240V. Thirdly the intercarrier i.f. stages
have to be retuned.

Advising the Customer
Before commencing the operation the customer

must be informed that the process is one way, i.e.
that the set will be unsuitable for use with the original
system once the modifications have been completed.
If there is any chance that the set is likely to go back
to its country of origin, the customer may simply
decide to pack it away for the duration. Another
thing that needs to be explained is the difficulty
which could be experienced in obtaining spares (e.g.
the line output transformer and scanning coils) in
the event of breakdown. Only if the customer is pre-
pared to accept the risk should the job be under-
taken.

Aerial Connection
The aerial connection at 30012 may well be found

to terminate behind its socket in a small ferrite -cored
transformer called a balun. This device converts the
3001l balanced input to a 7511 unbalanced coaxial
feed for the tuner. If such a device is fitted it can
simply be removed and the appropriate coaxial
socket fitted in its place-a mains -isolating u.h.f.
socket should of course be used. Often the mechani-
cal arrangements are more difficult to engineer than

Table 1 : Characteristics of TV Systems
USA/Canada/

Parameter UK Continent Japan!
S. America

Number of lines 625 625 525
Line speed (Hz) 15,625 15,625 15,750
Number of fields per

second 50 50 60
Sound System FM FM FM
Sound -vision carrier

spacing (MHz) 6 5.5 4.5
Bands used IV and V All All
Overall channel

bandwidth (MHz) 8 7 or 8 5
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channels are narrower than ours the highest channel
number on the tuner is 83 instead of 68. If we modify
such a receiver therefore the channel numbers will
not tally. Fortunately this is something most people
get used to once they know where to find the pro-
grammes. The v.h.f. tuner has to be permanently
parked at "U" and tuning carried out using the u.h.f.
tuner only.

Alignment
The awkward part of the conversion involves

changing the intercarrier frequency from 4.5MHz to
6MHz. Such a change cannot be carried out by
adjusting the tuning cores alone so it will be neces-
sary to modify the values of the tuning capacitors
used in the intercarrier i.f. stages. This involves a bit
of trial -and -error working. The simplest approach
usually is to remove the capacitors from inside the
cans and then solder new, lower value ones across
the appropriate points on the printed circuit beneath
the cans. Patience is needed here.

When the intercarrier frequency is finally aligned
to 6MHz it may be necessary to stagger tune the
main i.f. strip, using a test card, to obtain adequate
definition and sound level. Certainly it will be neces-
sary to locate and retune the co -channel sound trap
(L301 in Fig. 1) at the input of the i.f. strip in order
to avoid buzzing on sound and attenuation of the
higher video frequencies.

Retuning the whole receiver takes time and since
the bandwidth is increased there is an overall loss in
sensitivity. As the video amplifier stage is designed
for a 4MHz bandwidth it may not be able to do full
justice to the incoming signal. It is best left alone
however otherwise further loss of gain may be
incurred.

Aerial & Power Supply
The aerial (or should I say "antenna"?) input in

the USA is 30011 balanced, so again modification as
previously described will be needed in order to ter-
minate a 7511 coaxial feeder.

As an American receiver is designed to operate on
a 110V a.c. mains supply it is best to use a trans-
former to reduce our mains voltage. Suitable trans-
formers are included in the RS range.

"Instant -on"
Many American portables have a fast warm-up or

"instant -on" facility. The circuit of this is shown in
Fig. 4. Diode D1 allows every negative half -cycle of
the incoming a.c. mains supply to be fed to the
heater line when the mains on/off switch is turned
off. This keeps the heaters in a state of semi -warm
readiness. The h.t. rectifier D2 cannot conduct under
these conditions since only negative pulses are
applied to its anode. When the mains switch is closed
DI is short-circuited, the heaters rapidly warm to
their normal operating temperature and D2 provides
h.t. in the usual way.

Representative Circuit
The circuit of a US portable we have recently

converted is shown in Fig. 1. It is of particular
interest in being representative of a "generation" of

110V

DI

c/o

rvti-Heater
chain--

r-rIT

T
794

Fig. 4: Fast warm-up or "instant -on" circuit.

television receivers that never appeared in the UK-
those employing 12 -pin compactron valves. At first
sight of the circuit the number of valves used looks
normal enough-until one realises that there are
only six valves on the main chassis, plus the e.h.t.
rectifier and two v.h.f. tuner valves. Both vision i.f.
pentodes share the same envelope (8BM 11); the video
amplifier pentode, gated a.g.c. triode and neutralised
triode intercarrier sound amplifier share the same
envelope (14BR11); the pentode quadrature sound
detector and sound output valve share the same
envelope (17BFI1A); the sync separator triode shares
the same envelope (23Z9) with the triode -pentode
field timebase valve; while the line timebase consists
of two compactrons, a double -diode -pentode (8LT8)
consisting of the flywheel sync discriminator diodes
and pentode sinewave line oscillator, and a diode -
pentode (33GY7A) combining the line output valve
and boost diode. So be warned what might come
your way ! One other crafty feature : note the way
in which the field output pentode bias is derived-
from the -69V established at the grid of the triode
section of the timebase via the hold and linearity
controls and R416 to provide -16V on the control
grid of the pentode. That could cause some head
scratching in the event of bottom compression!

Colour Sets
We are sometimes asked to consider converting

colour receivers. A great deal of complexity is in-
volved in this so SECAM and NTSC receivers are
definitely "out". Continental PAL type receivers can
be modified using the approach already described :
it is necessary to retune the sound traps in both the
i.f. and chrominance sections however in order to
avoid objectionable sound-chroma beat patterning.
As the colour subcarrier frequency is the same the
colour circuits themselves need only be adjusted in
the normal way.

In the case of an NTSC receiver one would not
only have to replace the decoder circuit with a PAL
decoder and take care of the attendant interfacing
problems but would also have to replace the tuner
and i.f. strip because of the narrower US channel
bandwidth (with the colour subcarrier at 3.58MHz
instead of 4.43MHz). In view of the critical import-
ance of the i.f. response to a colour receiver's per-
formance it would be quite uneconomic to try to
make modifications here.

Conclusion
The purpose of this article has been to provide

guidance on receiver conversions : really however
these have to be played "off the cuff" as each situa-
tion arises. Nevertheless if the basic approach is
understood, and the differences between the various
TV systems fully appreciated, completely satisfactory
conversions can be carried out. Unfortunately they
will always, inevitably, be expensive.
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Line Output Stage Faults
Timebase valves in any set are suspect and

multiple ones are more prone to faults. Apart from
valves a common fault which gives normal reception
on 625 lines but line collapse on 405 is failure of
C106 (600pF, 2kV working) or C108 (03µF, 150V
working). In one case leakage in C106 resulted in
line tearing and arcing. In another case line failure
on 405 lines only was due to C55 in the line oscilla-
tor circuit being faulty-this also results in the
PL504 overheating of course. The coupling capacitor
C117 to the line output valve can produce varying
line troubles depending on the extent of the leak.
This fault also means an overheated PL504.

Line collapse on 625 only occurs when C107 goes
open -circuit.

Another weak spot in the line output stage is the
8kV working capacitor C114. This tends to result in
insufficient width. Lack of width has also been
traced to changes of value of R140 and R141 in
the PL504 grid circuit, the width control R142 track
being open -circuit or the resistor R143 in series with
it changing value. A low -emission line output valve
also gives this symptom of course. An unusual case
of low width which could be expanded by pressure
on the e.h.t. tray was eventually traced to the wrong
tray having been fitted : as mentioned before there
are different types of trays which are not inter-
changeable. Leakage in C113 which feeds pulses to
Z4 can damage this v.d.r. resulting in low width
after C113 has been replaced. C113 by itself can
cause lack of width: it can also when faulty result in
damage to the e.h.t. tripler.

Absence of e.h.t. can be due to failure of the
boost reservoir capacitor C105. It can also be caused
by the smoothing capacitor C104 being defective
(make sure it is a 1/1F type, rated at 500V, rather
than 0.1/4F as fitted in some receivers). Failure of
the boost supply after an hour's use was traced to
the boost reservoir capacitor breaking down: on
cooling it resealed and gave a further period of
normal operation. Another cause of no e.h.t. is
failure of the line output valve screen grid resistor
R138: this leaves the oscillator working and the
grid drive normal. If the associated decoupler C115
is suffering from loss of capacitance striations will
appear on the right-hand side of the raster.

Line Oscillator Troubles
Loss if line hold with a change of note turned

-ISLA to be a mechanical fault: the screened cable
which feeds the grid of the line oscillator-from
tags 4 to 5 on the panel-was shorting. No line
oscillation has been traced to R69 in the line oscilla-
tor grid circuit changing value, the associated timing
capacitor C53 being leaky and also to a faulty
blocking oscillator transformer (T1). Note the
fusible resistor R145: if this opens, the h.t. supply
to the line output stage and line oscillator is re-
moved. This resistor is not present in earlier versions
of the chassis.

Line hold controls at the ends of their tracks can
be due to the d.c. amplifier cathode voltage being
incorrect: the cathode is biased by a potential divi-
der and the trouble occurs when the upper resistor
R59 changes value. The first suspects in the event
of line sync troubles however should be the flywheel
sync discriminator diodes W5 and W6, followed by
the d.c. amplifier valve V4B.

A leak in C43 which increases as temperature
rises can result in poor sync after an hour or so. In
some sets it helps to add a 100pF capacitor in
parallel with C43.

R59, R60, R62 and R69 can all change value
intermittently to produce line drift.

Wavy Verticals
Hum on the line, i.e. wavy verticals, can he A.,

caused by loss of capacitance in the main smoothing
block: it is better to replace the complete can
rather than add external capacitors. This symptom
is also caused by the same fault in C52"which de -
couples the h.t. supply to the line oscillator and d.c.
amplifier.

The associated smoothing resistor R66 can in-
crease in value: its appearance is a good guide to
its condition as it generally discolours considerably
as its value alters. It is located at the bottom left
corner of the panel and the fault symptoms it pro-
duces include line waver and slip. When C52 dries
up the general line instability is aggravated. The
original resistor is a +W type: replacing it with a
1W type will avoid the fault developing at a later
date.

Fuzzy Picture
A fuzzy picture with no control of focus was

caused by a break in the lead to pin 4, the focus
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Fig. 2: Component layout, main chassis assembly.

electrode connection on the c.r.t. base. This lead
comes through a sleeve with other wires and had
fractured at the terminal. It was not immediately
obvious and is another example of the need to make
a close physical inspection before dashing for the
Avo.

Unusual Fault
An invisible break in the printed panel gave the

unusual symptom of no raster for a quarter of an
hour followed by normal operation for the rest of
the evening. The line output valve voltages were
normal but there was no boost diode anode voltage
until the set started operating of its own accord.
The fault cleared after solder was liberally run over
the PY801/U193 base connections and surrounding
print.

Field Timebase
Replacing the PCL85 valve will cure many field

troubles such as jitter, roll, poor interlace, field
shrinkage at the top or bottom or loss of height. If

C13

R65 I
HORIZONTAL
HOLD 1405)

E
RS

4

CONTRAST- 1405)

a new valve does not clear the trouble further
investigation is required.

The PCL85 triode anode is fed from the boost
rail. No voltage at the anode but over 200V on R103
suggests a break in the height control R104 track.
The field will also collapse if the smoothing capacitor
C104 in this line is short-circuit (replace with a luF
capacitor as previously mentioned)-C104 can short
intermittently.

A thin white horizontal line as a result of failure
to oscillate can also be caused by any of the follow-
ing capacitors being defective : C87 the triode grid
time -constant capacitor, C90 the field charging capaci-
tor, or the cross -coupling capacitors C92 and C93.
Check the field hold control R100 as well in case its
track is open -circuit.

Normal voltage at the screen grid of the PCL85
pentode section but no voltage at its anode suggests
a break in the output transformer T3 primary wind-
ing. No voltage at either electrode should draw
attention to R135, the smoothing resistor for the
HT3 line to the field timebase.

Loss of height over a period beyond the range of
the height control is usually caused by R103 increas-

TP
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ing in value. If it turns out to be in order check by
substitution the miniature thermistor X1 in series
with the field scan coils.

A heater -cathode leak in the PCL85 will tend to
cancel the bias from the heater chain to the grid of
the pentode section via R105. This results in bottom
fold up. Leakage in the coupling capacitor C93
between the triode and pentode sections of the valve
gives similar symptoms.

Field linearity faults can be caused by a break
in the track of either of the linearity presets R116
or. R118. If C97 is faulty the linearity will be affected
according to the degree of leakage. C94 and C95
can go short-circuit to produce field cramping-this
may also be experienced if R135 is 1.51a2 instead of
1 -7162.

Sync Faults
Sync faults in this chassis seem to have greater

effect on the field synchronisation than on the line
synchronisation and to be worse on 625 lines than
405. Where the sync performance is poor check the
bias stabilising resistor R38 in the video amplifier
circuit: when this changes value the sync becomes
very critical. Any slight leakage in C34, the coupler
to the video amplifier, or C40, the coupler to the
sync separator, will affect the shape of the sync
pulse: when in doubt change both. The field hold
adjustment becomes very critical if the sync separa-
tor screen grid voltage is incorrect. The upper
resistor R45 of the potential divider feeding this
electrode should be checked therefore, also the
associated decoupler C41.

Tuner Troubles
The v.h.f. tuner does not give much trouble apart

from valve faults and dirty switch contacts. An
occasional internal fault in a valve will burn up a
resistor which can usually be replaced-take care
over this. The u.h.f. tuner is trouble free apart from
the occasional faulty transistor which can be suc-
cessfully replaced providing care is taken to copy
the transistor position and the exact length of its
leads.

Sound Faults
If there is normal vision but no sound the 30PL1

valve or its supplies are suspect. Sound distortion
can be caused by heater -cathode leakage in this
valve or leakage in the coupling capacitor C80
between its triode and pentode sections. No sound
can also be the result of the sound i.f. amplifier
valve V7 screen grid resistor R77 being open -circuit.
If this resistor is burnt check the associated
decoupling capacitor C60. An open -circuit audio
output transformer or even loudspeaker coil can
result in no sound.

Buzz on Sound
Buzz on sound on 625 lines is a problem which

can be largely overcome by altering the value of
the video amplifier screen feed resistor from 31d2
to 8.2kn. Careful adjustment of L27 and R87 also
helps. Pick up from the scan coils in the assembly
L27/L28 also causes buzz in which case a metal

shield is available for fitting over the can. This should
be positioned for optimum effect-it will usually
project ÷-4-in. beyond the top of L25/L28 can. A
plate which supplements this is also available: it is
supplied with washers and a screw which screws into
L26 (don't overtighten and inadvertently turn the
coil former).

Further improvement can be obtained by ensuring
that as in later production sets resistor R35 which
applies reverse bias to the 405 -line vision detector
diode W4 on 625 lines is connected to a potential
divider consisting of 180kf2 (R176) and 221a/ (R175)
between the junction of R3/R6 and chassis instead of
directly to the junction of R3/Z1; also that R74 and
R75 are both 10kn (this improves the limiting action
of V7).

Modifications
A number of modifications introduced on later

production chassis are worth noting (all are incor-
porated in our circuit diagram, Fig. 1 last month).

To reduce sound -on -vision R97 was increased in
value to 11a2 (2W).

The rating of C89 in the field timebase was in-
creased to 400V to improve reliability.

To increase rectifier protection C88 and C119 were
changed to 0.01/AF 2.5kV pulse types.

To improve the a.g.c. action C13 was changed to
0.33/AF, C40 to 0.015/AF, R4 to 5.6mn, R7 to 3.9MS2,
R43 to 1MQ and R46 (from V6A grid-pin 8-to
chassis) was deleted.

In the line timebase the line output pentode screen
grid decoupler C115 was changed to 0.1/AF 400V to
increase reliability. R70 was reduced to 33161 to cure
line scan crushing. R71 was changed to 15kn 4W
to centralise the line hold control and in some
receivers R141 is 1.8mn to centralise the width
control setting. To reduce dissipation in the width
control circuit the control itself (R142) was changed
in value to 2.2W-2 and its series feed resistor R143
to 6801(12.

To reduce asynchronous hum C52 was increased
in value to 12/AF, the d.c. feed to the line hold
controls was taken from the junction R66/C52 in-
stead of R66/C123 and all earthing straps to the
u.h.f. tuner were removed.

Black Hum Bar
Finally, a black hum bar covering roughly half

the screen can be present when C13 which decouples
the a.g.c. feed to the v.h.f. tuner is open -circuit.

SHORT COURSES ON MICROELECTRONICS
Middlesex Polytechnic at Enfield provides short
courses on microelectronics at their Microelectronics
Centre which was opened in 1969. Aspects of micro-
electronics technology covered include monolithic,
both m.o.s. and bipolar, thick -film and hybrid
circuits. The emphasis is on practical experience-
there are opportunities to learn about micro-
electronics technology by first hand processing of
integrated circuit and hybrid devices. Enquiries
should be addressed to Mrs. D. P. Linnell, Middlesex
Polytechnic, Queensway, Enfield.
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AT the time of writing I have just returned from a
camping holiday in Norfolk which was marred only
by the vocal efforts of a misbegotten and malevolent
cockerel whose pen was on one side of the camp
site. It insisted on waking us at four -thirty a.m. with
an obviously well -rehearsed virtuoso performance.
Dear reader, have you ever tried by dawn's early
light to anaesthetize a cockerel with Servisol? (Come
to that, have you ever tried to spell anaesthetize?).

A h / Nostalgia
It can hardly have escaped anyone's notice that

nostalgia, in its accepted if not dictionary meaning,
is the thing of the moment. Vintage films, long the
province of television, are now playing to packed
audiences in cinemas. There are radio and TV shows
that recall famous names of the past. And fashion is
busily resurrecting such thirties' styles as Oxford
Bags. In Practical Wireless there is a fascinating
series which looks at bygone radio sets. As far as I
can see, however, no one ever seems to look back at
television sets of the past. It cannot surely be because
the subject is too recent: television in one form or
another has been around since the late twenties.

Maybe the reason is that the early sets were so
loathsome that they are more likely to induce
neuralgia than nostalgia! Nevertheless, having
realised with shock that no TV engineer under the
age of thirty will have been working before the days
of 13 -channel slimline sets I propose to bring back
from the shadows some of those models with which
we used to wrestle back in the late forties and early
fifties. One snag is that although most of the pioneer
TV set manufacturers have long ceased production
their brand names live on under the aegis of the
large combines; and since any account of their wares
is almost certain to be offensive if not actually
libellous, it will be essential to use aliases. There-
fore our subject for this month will be called by the
name Buggins, though I suspect that few old hands
will fail to identify it!

The earliest Buggins sets that I had to repair were
of the two chassis, console cabinet type. Apart from
the r.f. (50kHz) e.h.t. generator the design feature
which sticks in my mind was the transformerless
frame (field) output stage. The output valve was
coupled to the scan coils by a 4.7kfl high -wattage
resistor and a 40µF electrolytic capacitor. The
resistors would frequently burn out, and as the cor-
rect replacements were hard to come by at the time
many were the improvisations!

Desperate on one occasion to get a set out for the
weekend I hit on the idea of using an electric light

bulb as a load resistor. I calculated that a 15W type
should be all right and was delighted to find that
it produced a splendid, linear frame scan. The lad
who worked for me mounted it in a b.c. lampholder
on the chassis, the only difficulty then being that
the current through it made the bulb light up to
nearly full brightness! We solved that problem by
coating it with black paint, and the set went back
to the owner.

Inevitably next week we had a call back.
"That set you repaired", the customer complained,

"there's an awful smell of burning paint coming
from it and a funny light on the wall behind".

When I called at the house I discovered that prior
to fitting the back the lad had scratched a Certain
Word into the paint on the bulb. In the Stygian
darkness associated with TV viewing in those days
the holes in the back acted as pinhole lenses. The
inscription was thus projected on to the wallpaper.
Thankfully it was in reverse, thus preserving the
customer's sensibilities. I seem to remember getting
round that one with the aid of a perforated cocoa
tin!

The long awaited successor to this set was the
Buggins Super 12 -in. For this the R and D boys had
pulled out all the stops. The chassis was wedge-shaped
to fit the contours of the tube, tapering from about
eight inches height at the rear to one inch at the
front, a design which hit a new low for accessibility.

Despite the fact that complements of valves for
either parallel (6.3V) or series (300mA) operation
were available Buggins opted for a series -parallel
system never seen before or since. The i.f. chassis
used 6.3V valves throughout, but the sound and field
output valves were 45V 0-1A types. The field oscil-
lator, a thyratron, and the line output valve had
6.3V heaters, the sound intereference limiter a 4.OV
heater and the c.r.t. a 2.0V heater. The two large
rectifier valves had 52V 0.3A heaters.

Naturally to supply all these a mains transformer
of staggering complexity was required. But the
piece -de -resistance was the power supply section.
Buggins wished to run the line output valve with
365V on its anode, and one might well imagine that
in the absence of a high boost line (it was actually
30V above h.t.) it would have been a simple matter
to arrange for an h.t. overwinding on the mains
transformer. But no : they used a voltage -doubling
circuit to get nearly 450V direct from the a.c. mains
input. This was far more than was required so they
used a massive 900f2 resistor to drop it down again!
The sinister byproduct of this was that the chassis
was permanently live. One way round on the plug
it would be the normal 240V a.c. to earth; but should
you reverse the input in the usual manner the chassis
would then be 450V d.c. above earth. And thereby
hangs a tale.

From 1956 we were fitting. Band III converters to
the old BBC only sets as fast as they could be
obtained. So great was the demand that I had part-
time help in to speed up the work. One day I left
Frank, an experienced and able engineer, wiring a 13 -
channel tuner into a Buggins 12 -in. whilst I intended
going on a service call. Before I could open the van
door I heard an agonised shout and a crash from
within the workshop. I dashed back to find Frank
lying flat on his back on the floor with the television
set on his chest. He was suffering from severe shock

-continued on page 178
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RE10 NUE TELEVISION
NOVEMBER is usually a very active month for Meteor
Shower (MS) reception. Not so this year however. Both
the Taurids and Leonids showers appeared to be very
inactive-indeed the "peak activity" days produced less
activity than a normal day! The highlights of the month
were provided by tropospheric reception, particularly
on the 9th, 18th and 21/22nd. Hugh Cocks (Mayfield,
Sussex) received both ORF (Austria) Pfander trans-
mitters on chs. E5/E24 on the 9th. Since no other
transmitters along the reception path were being received
at the time this would indicate a tropospheric duct
and indeed a check on the prevailing high-pressure
systems on this day indicates an isobar pattern in this
direction. The 18th was another classic for tropospheric
propagation. A cold front tracked slowly southwards
over the UK, arriving at the south coast around
1500-2000. From around 1500 this front (which ran
East West) produced enhanced reception along the axis
of the front. The Lille -2 signal on ch. E21 lifted
considerably above its usual level here and in due
course there was severe co -channel interference with
CLT-Luxembourg. Conditions were such that Band III
and u.h.f. signals from West Germany were received in
the Hampshire area. They reached a peak at approx-
imately 1800 and then slowly declined with the passage
of the cold front away across the Channel. The weather
map provided by the Meterological Office clearly shows
this cold front at its 0600 position on November 19th
(see Fig. 1).

Conditions lifted again a few days later with a minor
tropospheric opening. Indicative of the improvement
was a communication from Bob Leggett (Leighton
Buzzard) who whilst at Stewkley, Bucks received strong
signals from NOS (Holland) and BRT/RTB (Belgium)
in colour on an indoor Antiference log -periodic aerial
plus preampifier! Sweden on Band III was also received
during the 22nd.

A number of minor SpE (Sporadic E) openings have
also been reported during the month and I feel that this
could be an indication that the December period may
give us a lift in such activity: a lift can often occur
during a period of improved SpE such as we are going
through now. Even during the dark days of November,
1973 I feel it can be predicted that the 1974 season will
be an improvement on that of 1973.

My log for the November period is as follows:
1/11/74 DFF (East Germany) ch. E4; CST

(Czechoslovakia) R1-both MS.
2/11/74 SR (Sweden) E2; NRK (Norway) E4; ORF

(Austria) E2a; CST R1-all MS.
3/11/74 DR (Denmark) E4; WG (West Germany) E2,

4-all MS; TVE (Spain) E2-SpE.
4/11/74 SR E2; WG E2-both MS.
5/11/74 DR E4; SR E4-both MS.
6/11 / 74 DR E4-MS.
7/11/74 DR E3; SR E3; ORF E2a-all MS.
8/11/74 TVP (Poland) RI; ORF E2a-both MS.

10/ 11 /74 TVP RI-MS.
12/11/74 DR E4; DFF E4-both MS.
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15/11/74 CST R1-MS.
16/11/74 SR E2; NRK E2-both MS.
17/11/74 DFF E4; SR E2; NRK E2; ORF E2a;

CST RI; TVP R1-all MS.
18/11/74 Good trop. opening this day-see above-

various NOS (Holland), BRT (Belgium),
ORTF (France) and WG (West Germany)
stations at v.h.f./u.h.f., also the great rarity
CLT (Luxembourg) ch. E7!

19/11/74 SR E4-MS.
20/11/74 DR E3,4; SR E2-all MS.
21/11/74 DR E3; CST RI; TVP RI; SR E2-all MS;

also improved trops-u.h.f.
22/11/74 Improved trops, mainly ORTF u.h.f.
23/11/74 CST RI; ORF E2a-both MS.
25/11/74 SR E2-MS.
27/11/74 DR E4; SR E2,E4-all MS.
28/11/74 DR E3; SR E2,4-all MS.
29/11/74 SR E2; NRK E2; ORF E2a; TVP RI-

all MS.

I have discontinued logging NOS E4, ORTF E22
(Paris), BRT E25 and E28 since these are now received
virtually daily.

Keith Hamer (Derby) posed an interesting reception
query recently. At 0100 one morning he noted colour

Fig. 1: Weather situation at 0600 on November 19th.
X -X indicates the cold front. A large temperature inversion
or decrease in humidity with height-or both-extending
through an atmospheric layer near the earth's surface gives
rise to enhanced long-distance signal propagation. The
map above is based on the official Meteorological Office
one and is reproduced by permission of the Controller

of Her Majesty's Stationery Office.
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bars on chs.E23/E39 with the identification "KRS 3."
The signal was described as strong from an easterly
direction. It has been identified as a line test/ident
signal from King's Reach, London Weekend Television.
Normally the signal passes over GPO lines between
programme originating sources, studio centres and
transmitters and is not transmitted! It seems however
that this one was transmitted and despite the early hour
was received by a vigilant DX enthusiast.

EBU Listings
France

Marseille -Grande Etoile. ORTF-3
Metz-Luttange. ORTF-3
Avignon -Mt. Ventuox. ORTF-3
Amiens St. Just. ORTF-3

Sweden

Oeverkalix.

ch. E26 1000kW.
ch. E31 1000kW.
ch. E39 300kW.
ch. E44 500kW.

TV2 ch. E45 1000kW.
(NE of Boden near the Finnish border).
The polarisation in each case is horizontal.

News
Hungary: Good news. MT has been noted using the
PM5544 card recently but with an identification-"MT"
in the upper black rectangle and "B'pest" in the lower
black rectangle (thanks Hugh Cocks).
Switzerland: The three Band 1 transmitters-Bantiger,
Utilieberg and La Dole on chs.E2, 3, 4 respectively-
are to have new transmitters installed! These have
been ordered from a UK manufacturer and will operate
in "main reserve configuration with automatic change-
over facilities." The transmitters-two 10kW pairs for
each site-will be installed during 1974.
Yugoslavia: We mentioned recently that a new trans-
mitter was operating from Mt. Pellister in Macedonia,
Yugoslavia. This is a Band I unit and operates on
ch. E4. The transmitter is a 5kW type but the e.r.p.
isn't yet known. It is expected to be around 40-50kW
e.r.p. Consequently this must be well received during
good Sporadic E conditions. As it only came into
operation in late August it may not have been
(knowingly) received at long distance.
Jordan: In addition to the expansion of PAL colour
in this country's television system new transmitters
are being planned. A south -bound radio link is being
constructed to Aqaba. This will serve three trans-
mitters. To the North of Amman a 10kW e.r.p. trans-
mitter is being constructed at Irbid (channel not known)
and will provide dual -language programmes. Negotia-
tions are also, in hand with Iraq and Syria concerning
programme exchange.
Holland: As from January 1st, 1974 the PM5544 card
will be used by NOS. This will carry the identification
"Nederland 1" (or "2") in the lower black rectangle.
On weekdays it will be radiated between 0915-20
minutes before programme. Between 0900-0915 trans-
mitter news will be radiated and from 20 minutes to
zero programme start the PM5544 will be interspersed
with the PM5522 colour blockboard (times local/CET).
In passing. Dieter Scheiba notes that NOS have been
seen to use the 12 vertical stripes (as used extensively
by TVE) at times.
Belgium: With the introduction of BRT-1 and BRT-2
services the following information has come to hand:
BRT-1 radiates from: Aalter E2; Antwerp E2; Wavre
E10; Brussels El I; Genk E44; Oostvleteren E49.

Canadian Broadcasting Corporation (CBC) CBFT Montreal
(French network) test card. Courtesy CBC.

BRT-2 radiates from:
E48; Schoten E62.
BRT-1 is still in monochrome. The PM5544 test cards
have for the most part remained the same as before
although occasionally alternative patterns have been
noted with "TV1" or "TV2" on. The RTB (French)
service isn't likely to start a second network before
1975.
West Germany: WDR-1 has now largely dropped the
Telefunken T05 test card and uses the FUBK electronic
type instead. This may present identification problems.

Wavre E25; Egem E43; Brussels

Pirate TV
Attempts have been made from time to time to

transmit TV programmes from international waters
(and indeed international air space!). The following
news has just come in from the Europese Testbeeld-
jagers. A Belgian millionaire involved with Radio
Atlantis is reported to be about to start a television
service from the North Sea. This will be a commercial
venture-a sales company at Zwijndrecht, Holland is
trying to sell air time for the pirate. It is rumoured
that the transmissions are to start in approximately
mid -December from an old Japanese war vessel. A

sob 3S0 ON 100 LSO 71111

1111 M M  M
ISO SOB SW 710 WO ISO

gIIMNU IIIIIIII

31

350 100

t11 IIN HI
450 SOO SSO

M 11

Television
Nockmol
de Chile

3M 334 MO

W 3M 330

450 100

130 000 ISO

Television Nacional De Chile, Santiago, test card. Note the
similarity to the French (ORTF) test card. Courtesy Keith

Hamer.
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radio station is also to be carried aboard this ship
which cost one million Dutch Guilders. The informa-
tion is rather vague at this stage and one cannot be
sure whether anything will come to fruition. Should
the situation develop further and detailed information
come to hand it will be pased on at once!

Signal Logging
Since October 1st, I have been using a new system of

signal logging. This has been done to simplify the log
and save space while at the same tme providing a more
objective appraisal of the signals received. The system
adopted is a variation of the VAFI one (as used by the
WTFDA) but with some additions. An example:
28/11 /73-Dull
0715 M355 M E3 Denmark 5544 tc
The first line is obvious-date and local weather. The
second line gives the local time, signal duration, vision
strength, fading, interference, propagation mode, channel,
country of origin and signal content (in this case the
PM5544 test card). With repeated signals the letter R
would appear after "M355." The codes for each section
are as follows:

Vision Fading Interference
O No signal 0
1 Just detectable 1
2 Heavy snow 2
3 Moderate snow 3
4 Light snow 4
5 Snow free 5

Auroral flutter 0 Loss of signal
Deep to fast 1 Extreme
Slow fade 2 Heavy
Moderate fade 3 Moderate
Light 4 Light
None 5 None

Propogation Modes Signal Duration
A Auroral
E Sporadic E
F F2 Layer
TE Trans -equatorial
T Tropospheric seconds)
M Meteor Shower/Scatter R Repeated

Another example:
17/11/73-Clear skies
0809 M255R ME2 Sweden tc
0819 M355R ME2 Norway Fubk tc

I have discontinued the practice of noting local air
pressure and temperature since apart from tropospheric
signals these have no relevance.

S Short/Burst/Ping
M Medium (at least 5

seconds)
L Long (at least 15

short bursts

From Our Correspondents .
A long letter from Clive Athowe (Norwich) describes

reception over the October period in his area. It is a
most inspiring log, showing that most types of signal
have arrived in East Anglia (where most signals seem
to go!). Apart from tropospheric and MS signals, SpE
seems to have been very active during the 17th (with
Arabic music) -22nd period including Albania. A photo-
graph was included of the Albanian clock. This has the
numerals 12, 3, 6 and 9, there being just markings for
the other hours. These are white (with white hands, in-
cluding the seconds hand) on a black/dark background.
Other points of interest are: an identification for SWF-3
Marienberg ch. E44-"S3 STGT3"; and the DFF second
chain has been noted with the test pattern carrying the
identification "DDR-F 2".

To conclude this month we give further details from
the letter received from D. Minns, Bahrain, Arabian
Gulf (see also last month).

Damman, Saudi Arabia oh. E8 has a very strong signal
into Bahrain with mainly Arabic programmes but also at
times English programmes with Arabic subtitles or
Arabic dubbed sound. The test card used is the "Indian
Head" but with the Indian Head deleted and crossed
swords with a palm tree above inserted. At times a form
of grey scale is radiated but with frequency -response
gratings.

A regular long-distance service is received from Kuwait
on chs. E9/E1 1: the virtually permanent tempera-
ture inversion layer over the Gulf provides an almost
consistent signal. Reception tends to vary according to
temperature and humidity however, fading rather during
the cooler winter months. The Indian Head card is again
used. English programmes are often radiated with dubbed
Arabic sound.

Doha (Qatar) ch. E9 and Abu Dhabi chs. E5/6 are
regularly received with some fading after dark. The latter
uses a version of the PM5540 test card. Of some im-
portance is the existence of a ch. E2 Iranian transmitter
received regularly during the mornings-this has also
been received in Malta. Dubai transmits in monochrome
at the 1.f. end of Band III (colour expected soon).

The receivers used are mostly Japanese, basically for
the 525 -line, 4.5MHz system M but with convertors for
5.5MHz system B sound.

That concludes the very interesting letter from D.
Minns: we hope his excellent reception will continue.
We are always pleased to hear from enthusiasts in distant
countries about reception conditions in their areas.

MILLER'S MISCELLANY
-continued from page 175

in both senses of the word. It transpired that having
completed wiring in the tuner he'd switched the set
on and in a moment of temporary aberration had
taken hold of the aerial lead in one hand and the
set's chassis with the other, thereby receiving
the 450V d.c. straight across his body. Unable to let
go with either hand he'd luckily fallen away from the
bench, dragging the set with him. I say luckily
because this pulled the mains lead out. The miracle
was that the c.r.t. hadn't gone off in his face when
the set crashed on to him. What was that about
nostalgia?

Now, Voyeur!
In lighter vein, a friend told me recently of a

discovery he made when on a service call to a set
fitted with the Thorn 850 chassis. Crouching behind
the set he removed the (v.h.f.) tuner and found that
the hole in the cabinet afforded a splendid view of
the mini -skirted owner's anatomy. It would appear
that ever since on each call to the set whether for
low width, lack of sync or whatever removal and
cleaning of the tuner has been necessary . . .

We had one, but the wheel came off!
I read that a manufacturer now offers a device

"designed to interface with t.t.l. or I.B.M. level buses,
enabling high speed mainframes to feed the slower
t.t.l. peripheral equipment". It's called a dual bus
driver. Does the Transport and General Workers'
Union know about this? Seems to me, what with
semiconductors and bus drivers, we could be heading
for a demarcation dispute . . .
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THE 'TELEVISION' COLOUR RECEIVER

FOR
THE purpose of this feature is to co-ordinate the
experiences reported to us by readers who have
successfully completed the colour receiver project
started in our April 1972 issue and to pass on all
information likely to be of help to others. Reports
to date indicate that we have already covered in this
feature (see the November, December and January
issues) all the recurrent problems encountered. We
would nevertheless like to continue to hear from
constructors of their experiences with the set. Any

Dear Sir,

hints that might save others' time are particularly
welcome. Contributions published in this feature
will be paid for at our normal rates: contributors'
addresses will not be divulged. We regret that it is
not possible for us to answer telephone enquiries re-
garding this feature or the set itself. The Fault
Finding Advisory Service will continue-application
forms were provided in the August, September and
October 1973 issues.

TUNER CONTROL UNITS
Some of the push-button tuner control units supplied
contain a fixed resistor in series with the earth con-
nection 8D. This is worth noting since the resistor
restricts the tuning range-channels 25 down may
not be obtained. If this situation is experienced
there is a simple solution-reverse the connections to
8C and 8D.

W. C. Clark.

Dear Sir,

VOLUME CONTROL
The range of adjustment provided by the volume
control when this is incorporated in the audio feed-
back circuit is rather limited. Placing the volume
control at the input to the audio module increases
the range considerably. This can be done as follows.
Connect a fixed 3kt2 resistor (value suggested by the
i.c. manufacturer, General Electric, New York,
USA) in the circuit position originally used for the
volume control (across 9C and 9J). Feed the audio
module input (9B) from the slider of a log. potentio-
meter connected between the i.f. strip audio output
(2C) and chassis (9J). The original potentiometer
works all right in this position but the value is not
important-anything from about 25k11 to 2501(11
will do.

R. Windhurst.

Dear Sir,

GREY -SCALE ADJUSTMENTS
I am not too enthusiastic about the method you
suggested last month for setting up the c.r.t. back-
ground (first anode) controls: setting them all to
maxiumum even briefly results in rather a hefty
beam current. Whilst working with the set I have

evolved the following grey -scale tracking procedure
which has proved entirely satisfactory.

Turn the contrast control to maximum, the bright-
ness control half way and the colour (saturation)
control to minimum (no colour). Switch off the blue
and green guns and adjust the red background con-
trol R437 until a picture is just visible. Repeat this
procedure with the other guns (R435 and R436).
Then switch all three guns on, turn up the brightness
and tweak the background controls if necessary for
correct reproduction of dark grey. Finally adjust the
drive controls R401-3 for best reproduction of flesh
tones with normal user control settings.

T. Shanks.

Dear Sir,

LOUDSPEAKER SCREENING
Interference to the picture caused by the loudspeaker
can be almost entirely eliminated by adding extra
steel screening around the loudspeaker on the c.r.t.
side. A suitable piece of mild steel can be formed
into a U bend and held in place by means of double -
sided Sellotape.

E. Davidson.

Dear Sir,

REMOTE CONTROL
The remote channel change circuit I have devised
for use with the colour receiver has been success-
fully tried out and may be of interest to other
constructors. The circuit of the channel selection
system, also the varicap tuner connections, is shown
in Fig. 1. There are four stages in the selector cir-
cuit (additional stages for further channels could
be added if required), each stage using a pair of
transistors which together perform the same func-
tion as a silicon controlled switch. When the set is
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Fig. 1: Remote control and varicap tuner circuitry used by B.

switched on the voltage on the "supply rail"
(junction RI /R2) is 30V. As a result CI charges
via R2 and DI and eventually sufficient current is
passed by D5 for Tr2 to conduct. Tr I and Tr2 then
lock on, relay A operates, the supply rail voltage
drops to 1 V and Cl discharges via D2. On operating
the channel change switch-there is one on the set
and another at the cable -connected remote unit-
C5 momentarily shorts the supply rail to earth as it
charges, Trl cuts off so that Trl and Tr2 release,
and the supply rail returns to 30V. Relay A also
releases of course. As the collector of Tr2 goes
positive a positive voltage appears at Tr4 base so
that Tr4 and Tr3 lock on and relay B operates, the
supply rail falling to I V again. Each subsequent
operation of either channel change switch steps the
operating stage on one until the last stage switches
off. The supply rail then returns to and stays at 30V,
Cl charges as at initial switch on and relay A
operates once again. R11 discharges C5 between
switch operations. If it is found that channel I does
not automatically appear on first switching on, one

C. James.

116

C16

C19

Further channels if required

Tr1.3,5,7 ZT X503
Tr2,4,6,13 ZTX 303

01- 1311 1N4148

Coil tags

jg apart

1
(8.0

1
/Width

Fig. 2: Outline and dimensions of the relay used for channel
selection and numicator switching. The relay is a standard

PO type.

of the other channels coming on instead, an 0.5/4F
capacitor can be added from Tr2 base to the 30V
line (junction RI/ D3) to ensure that channel 1

always comes on first. One relay contact switches
the appropriate channel tuning potentiometer into
circuit; the other connects the appropriate numi-
cator cathode into circuit to give channel indication.
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Fig. 4: A.F.C. shorting circuit used by B. C. James. The
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Fig. 5: Method of mounting the numicator valve.

The circuit is arranged along with the varicap
tuner and its associated components on a printed
board as shown in Fig. 3. The board is IN x 41 in.
and fits in the convergence drawer, on the loud-
speaker side, with the tuner at the back in the cool

AFC 'switch
for tuning

From 2F

From 2G
e.

From tuning
presets (via
relay contacts

To varicap tuner
(tuning volts)

Plug
Sockets

Cll/tuner pin 5

r10

R20
C

Tr9

24

18

R22

1
25

To
relay
coil

From 1212/C16

(fornicator
anode)

+30V from 6K 661.5 mounting holes I 826

Fig. 6: Printed board layout for the a.f.c. shorting circuit,
viewed from the component side. Size 2i x 2 in.

air. The tuning presets then appear at the right-
hand side of the drawer, giving easy adjustment. The
i.f. preamplifier was built on a separate board, keep-
ing to your layout.

The numicator mounting is shown in Fig. 5. It is
held between two foam plastic pads glued to two
wooden blocks which are glued to the front of the
cabinet. The valve is held by a strip of p.v.c. plastic
pinned across the blocks at the rear. A red Perspex
window eliminates neon glare in the valve.

The tuning potentiometers used are standard
0.15W vertical mounting presets.

The selector circuit requires approximately 30V
and draws 15mA. I have taken this supply from 6K
on the power board (across C508). The suggested

-continued on page 183
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Intermittent Line Output
The fault on a Pye single -standard colour receiver
was intermittent line output due to an intermittent
fault in the PCF802 line oscillator circuit. A new
PCF802 failed to cure the trouble and on checking
their front -to -back resistance both discriminator
diodes in the flywheel sync circuit were found to be
OK. We next made a close but fruitless inspection
for dry -joints, then decided to change the three
electrolytics used. The intermittency persisted how-
ever. It is our experience that capacitors rather than
resistors are the most common causes of intermittent
oscillation so we decided to continue replacing them.
The culprit turned out to be the 320pF feedback
capacitor from the oscillator tuned circuit to the
pentode control grid. On replacing this we found it
necessary to reposition the oscillator coil core which
forms the preset line hold control. The drill as usual
with this type of circuit is to place the main hold
control midway then adjust the preset for optimum
picture lock.

Open -circuit Heater Chain
A tip worth remembering is that if a slight high-
pitched note can be heard from a receiver with an
open -circuit heater chain you will find that the
normal causes of this condition-open-circuit fuses,
switch contacts or dropper resistor sections-are not
to blame. The cause is an open -circuit valve or c.r.t.
heater: the resulting high -voltage strain across the
heater -cathode insulation of the boost rectifier-
which is usually the first valve in the chain-often
results in it producing this high-pitched vibration.
Whenever a break exists in the heater chain below
the supply point from the thermistor or dropper
resistor the set should be disconnected from the
supply immediately to preyent damaging the heater -
cathode insulation of the valves above the break.

Low Boost/LT Supplies
The complaint reported on a Bush Model TV166U
was "set working on v.h.f. only." This naturally gave
the impression that the u.h.f. tuner or the system
switch was at fault. On switching on however it
became apparent that this was not the case, for while
there was a lockable picture on 405 lines together
with sound the raster was only about half the normal

height-the width was near normal. On switching
to 625 the height decreased still further, the raster
became blank and noise -free and there was no sound.

In these models the 22V supply for the transistor
i.f. stages and the u.h.f./v.h.f. tuner assembly is ob-
tained from a low -voltage winding on the line output
transformer. As all symptoms had developed sim-
ultaneously it appeared that the line output stage
was at fault, the height being reduced due to low
boost voltage while the reduced l.t. supply was in-
sufficient to enable the u.h.f. oscillator to operate.
The disturbing feature was the near normal width,
since a drastic reduction in the boost and l.t. rail
voltages would if caused by a low -emission line out-
put valve or high -resistance feed resistor in the width
circuit be accompanied by a comparable width
reduction.

A heavy leak across the boost rail and chassis
would reduce the boost voltage and by loading the
output transformer reduce the 22V supply. A heavy
leak across the 1.t. supply would have a similar
effect. Voltage tests confirmed that both the boost
and the 1.t. voltages were low, the former 400V
instead of 780V and the latter about 12V. Although
little hope was held out the line timebase valves were
changed since all simple possibles must be tried first
when tackling a difficult fault. We have on occasions
come across a line oscillator which is able to provide
near normal line width but as a result of the end of
its switching pulse output being rounded the line
output pentode is not cut off as cleanly as it should
be, resulting in reduced flyback voltages and boost
rail potential.

The capacitors in the output stage associated
with the boost voltage were next checked or re-
placed, then the line output valve anode d.c. feed
coil checked by substitution. As the trouble persisted
we next considered the possibility that there was a
c.r.t. first anode leak-such a leak sometimes
develops, imposing a sufficiently high load to reduce
the height to well below normal even with the height
control at maximum. Removing the first anode
supply to the tube base failed to produce any notice-
able improvement in the boost voltage however and
as there was no heavy leak across the l.t. circuit we
were left with the conclusion that the line output
transformer was faulty. A replacement restored
normal results on both systems. It is always best
when confronted with the possibility of a faulty line
output transformer to eliminate all other likelihoods
first.

No Results: Pye 368 Chassis
No results on a model fitted with the Pye 368 chassis
was due to the mains fuse F1 being blown. Our first
move after replacing the fuse was naturally to check
that no short existed across the mains plug con-
nections. The low resistance reading obtained with
the test prods either way suggested that the h.t.
rectifier might have developed a short as a result of
which pure a.c. was being applied to the electrolytics
causing one or more to break down. There is how-
ever a complication which must be taken into
account on this chassis. System changeover is effected
by a microswitch linked to the tuner: when this is
operated mains a.c. is applied via a fuse and low -
value resistor (R69, Fig. 1) to one or other of a pair
of solenoids L22/L23. The energised solenoid then
pulls the system switch in the appropriate direction.
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Fig. 1: The mains input circuit of the Pye 368 dual -
standard chassis: note the presence of the solenoids
which operate the system switching. In later versions R69

and F2 are replaced by a single 220 resistor.

It also operates SW5 which breaks the circuit and
enables the other solenoid to be operated when the
microswitch is again changed over by tuner rotation.
If SW5 jams or is slow in moving over F2 will blow.
The point to remember however is that if the system
switch is changed over from the position when the
set was last used while the supply is disconnected
one of the solenoids plus R69 will be connected
across the mains input. In these circumstances to
check that a short-circuit reading is not due to the
solenoid plus R69 resistance it is necessary to turn
the tuner knob again to a channel on the other
system, thereby changing over the microswitch, or
to move the slider system switch directly. When we
did the latter the "short" caused by the solenoid
disappeared leaving the usual heater chain plus
dropper resistance which of course became a com-
plete open -circuit when the c.r.t. base connector was
removed.

On reversing the meter leads however a low
resistance reading was obtained, clearly the result of
conduction through the h.t. rectifier D12 as a result
of an h.t. short-circuit. This was found to be due to
a short in the reservoir capacitor (C66) which is part
of a multiple electrolytic can. As one end cap was
slightly swollen the complete unit was replaced.
Excellent results on both systems were obtained
following this.

Although the very compact transistorised i.f. strip
mounted at the back of the tuner unit on this chassis
looks as if it could be troublesome we have in
practice found it to be extremely reliable, the only
faults we have encountered being dry -joints. The
same cannot be said unfortunately of the line output
transformer used. This is particularly prone to break-
down. The one compensating feature is that the
transformer is fitted with flying leads and connectors
which only need to be pushed on to about eight
square -sided pins on the main chassis.

Unusual Symptoms
The symptoms on a set fitted with the BRC 950
chassis were very unusual: on test card a normal
picture was obtained but peak white outlines termi-
nated in a distinct blob with a totally black streak
continuing to the raster edge. There were also
accompanying light crackles from the loudspeaker.
If the brilliance level was reduced so that peak white
was never reached the symptoms disappeared.

As this chassis is fitted with an e.h.t. multiplier
this was the first suspect-since when faulty these
can cause unusual effects. A replacement unit failed
to improve matters however, nor did replacing the
line output stage valves (PL504 and PY801) and the
video valve (PFL200). There was no suggestion that
the line output transformer insulation might be
breaking down (this is always accentuated on dark
scenes, when the e.h.t. current is at minimum and
the e.h.t voltage at maximum therefore)-and in any
case this would have resulted in random spots rather
than the unusual symptom described. A 220pF 8kV
capacitor is connected to chassis from the BK
choke in the cathode lead of the PY801 boost
diode in these models (Mk. II version) and fre-
quently develops a heavy leak, rapidly reducing the
picture width after switch on. As this is a suspect
component and appeared to be the original one we
replaced it in case minute sparking was occurring
inside. Again there was no improvement.

After checking all soldered connections in the grid
circuit of the line output valve, particularly around
the width stabilising v.d.r., we came to the con-
clusion that the fault was caused by miniature
sparking in the c.r.t. A replacement was accordingly
connected up and proved the point by clearing the
trouble.

COLOUR RECEIVER FORUM
-continued from page 181

R534 has not been added in the power supply
circuit since as shown in Fig. 1 the 30V stabiliser
(D12) circuit is fed from the h.t. line (from the
junction FS502/R506). The anode of the numicator
valve is fed from the same point, via R12.

The circuit shown in Fig. 4 (layout in Fig. 6) is
used for a.f.c. shorting when changing channels.
Tr9 and Tr10 form a monostable multivibrator.
When the channel selector circuit operates the numi-
cator changes to a different number. As it restrikes
its anode voltage drops from 250V to approximately
90V. This provides a negative pulse which is fed
via C19 to the base of Tr9, switching it off. Tr10
then switches on for a period determined by the
time -constant of C18 and R22. The reed relay con-

tacts close until Tr9 switches on again and Tr10
cuts off. When changing across several channels the
relay will stay operated until after the final channel
is selected.

The a.f.c. shorting relay is mounted next to the
i.f. panel, with very short leads between the reed
and the a.f.c. transformer L123/5: this avoids the
need to use screened leads. A 1 in. reed is used, with
42 s.w.g. wire scramble wound on the coil former.

B. C. James

AN ACKNOWLEDGEMENT
Manor Supplies have drawn to our attention the fact
that the flyback blanking arrangements shown in
Fig. 2 in the December "Forum" were devised by
them for their version of the "Television" Colour
Receiver.
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YOUR
PROBLEMS

FERGUSON 3646
The problem with this set is that the 220pF 8kV
capacitor C114 from the boost diode cathode to
chassis keeps burning out. This occurs when the set
is switched to u.h.f., and happens about every three
weeks. The boost diode and line output transformer
have been replaced but the fault persists.-J. Garner
(Portsmouth).

You are not alone in having trouble with this
capacitor and the fact that it breaks down frequently
does not usually indicate that there is a fault condi-
tion, though spark overs in the PL500 line output
valve do not help. We suggest you obtain a different
type and wire it as far as possible from the PL500
which operates at a high temperature-even small
temperature rises have a drastic effect on capacitor
and insulation resistances. It is unfortunate therefore
that C114 is situated in a warm spot. We take it
that the width control is not over advanced so that
the PL500 is over -run, and that it operates normally.
If not, check R141 (l8M12) and R140 (2.2MQ) which
are in series with its slider. It could help to replace
the pulse feedback capacitor C113 (100pF) to the
width circuit. Make sure that all dropper and smooth-
ing resistors are of the correct value so that the h.t.
line is at the correct voltage. Also check that the
PL500 screen feed resistor R138 (.22kn) is within
tolerance. (BRC 1400 chassis.)

DEFIANT 9A52
The problem is complete lack of v.h.f. signal and I
associate this with the large negative signal at the
anode of the a.g.c. valve (PCL84 triode section). The
PCL84 pentode section cathode voltage also seems
high on v.h.f., at about 12V. The contrast is non-
existent, the contrast control having no effect at all.
Extensive component checks in the a.g.c. circuit have
failed to put matters right. The v.h.f. sound and
vision can be restored however by earthing the a.g.c.
triode anode to chassis. The picture then has exces-
sive contrast, the contrast control no effect and there
is a tendency to pulling on whites.-I. Ball (Acton).

The pentode cathode voltage is certainly much too
high. It should be about 5V on v.h.f. This suggests
that the fault is basically due to incorrect biasing in
this section of the PCL84. On v.h.f. a bias stabilising
network (10V2 plus 8.2ki2) is switched between the

SOLVED
* Requests for advice in dealing with servicing

problems must be accompanied by an lip
postal order (made out to IPC Magazines Ltd.),
the query coupon from page 185 and a stamped,
addressed envelope. We can deal with only one
query at a time. We regret that we cannot supply
service sheets or answer queries over the telephone.
We cannot provide modifications to circuits
published nor comment on alternative ways of
using them.

screen grid and cathode of this stage: these resistors
tend to change value-they should be not less than
18ki2 in total. Also check the value of the cathode
resistor R122 (22012). In the a.g.c. circuit it is worth
checking the triode's grid return resistor (R127,
100ki2), the 10M resistor (R132) in series with the
contrast control slider and the 681d2 resistor (R125)
to chassis from the earthy end of the contrast con-
trol. An extra 100ki2 resistor in parallel with R127
may help. (Early Plessey dual -standard chassis.)

KB SV149
The fault with this set is that the picture rolls and
cannot be locked by operating the field hold control.
Setting the field hold control to its limit results in the
picture rolling slowly but still without lock.-T.
Minor (Salford).

We would have thought that a new PCL805 field
timebase valve would cure the trouble. If not the
fault seems to be loss of lock because the field hold
control can't reach it rather than lack of sync. Check
R86 and R82 which are in series with each end of
the hold control therefore, also C75 which is across
the whole network (PCL805 triode section grid/
cathode circuit). If one of the cross -coupling capa-
citors C73, C74 or C78 is faulty the hold position
could be shifted out of the range of the control.
Make sure that the PCL805 pentode section cathode
decounling electrolytic C82 is in order, especially if
there is any tendency to cramping at the bottom of
the picture, by temporarily connecting a substitute in
parallel with it. (ITT/KB VC200 chassis.)

ULTRA V1770
I wish to replace the vision detector and a.g.c. clamp
diodes in this set but the types originally fitted appear
to be obsolete.-L. Watson (Egham).

We suggest the use of an 0A70 or 0A90 as the
vision detector and a general purpose silicon diode
such as the BA148 as the clamp.
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HMV 2609
The a.g.c. line seems faulty since when the contrast
control is turned up there is a really dark picture
and a lot of tearing. Otherwise the picture is reason-
able but when there is a foreign film with subtitles
quite a buzz occurs momentarily when the subtitles
appear. The a.g.c. clamp and the overload diode are
type M3 rectifiers: is there a substitute for this?-A.
Swinson (Leatherhead).

The buzz is probably due to the local/distant pre-
set control R7 being advanced too far. Try turning
it down (top left preset, on i.f. panel). This may also
help the action of the main contrast control. The M3
diode is not all that reliable and replacement will
probably stop the pulling at high contrast. A nip
with a pair of pliers sometimes improves the internal
contact. It can be replaced with an 0A81 or similar
diode with a high reverse resistance. (BRC 850
chassis.)

SOBELL 1002
The picture creeps up from the bottom by about
two inches after the set has been on for approxi-
mately an hour. The PFL200 video/sync valve be-

came faulty with a smell of burning but after fitting
a replacement the picture is just a shadow. There is
also excessive height and narrowing at the sides.-
H. Gaunt (Derby).

The cause of the picture creeping up at the bottom
is either that the field output pentode cathode de -
coupler C97 (200/4F) has lost capacitance or that
the valve itself has lost emission. The weak vision
could be the result of the video amplifier anode load
resistor R46 (3k1) changing value, possibly when the
PFL200 failed. The narrow picture with excessive
height is probably caused by either the line output
pentode (PL500) being low -emission or the v.d.r.
(VDR3) in the width circuit being faulty.

QUERIES COUPON
This coupon is available until February 18
1974 and must accompany all Queries sent
in accordance with the notice on page 184.
Don't forget the 11 p (inc. VAT) postal

order !
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134 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.

Although vision troubles appear to predominate
 there are times when in both monochrome and

colour receivers the sound channel exhibits distress.
Such was the case with a set in the GEC/Sobell
2020/1020 series. The symptom was very distorted
sound increasing in severity with time.

This chassis uses an EH90 and the pentode section
of a PCL84 in the audio channel. The E1190 serves
as the sound detector, providing sufficient output to
drive the pentode. A large proportion of sound dis-
tortion faults in receivers using this valve line up are
due to one or other of the valves or to a change
in value (usually a value decrease) of a resistor in
the EH90 circuit.

In this case however all the smaller components
in the audio stages appeared to be in order. The
valves were checked by substitution and during this
operation it was noticed that the PCL84 was running
at an abnormally high temperature. Changing the
EH90 made no difference. The new PCL84 gave a
little less distortion but continued to run at an

excessive temperature, the distortion again rising as
the valve got hotter.

What was the most likely cause of this trouble?
See next month's TELEVISION for the answer and for
a further item in the Test Case series.

SOLUTION TO TEST CASE 133
Page 138 (last month)

Although more powerful, the line output circuits
used in colour receivers often differ only mildly from
their monochrome counterparts. Thus a very hot
boost diode would indicate an excessive load on its
cathode. This would almost certainly blow the fuse,
of course, as was the case (colour receivers seem to
be endowed with more fuses than monochrome
models-which is not a bad thing!).

The best way of tackling the symptom is to remove
the mains supply and trace the cathode leak through
the line output transformer. The most vulnerable
component is the boost reservoir capacitor (C436,
0.33µF). As the scan return circuit is via the deflec-
tion coils and convergence circuits a mild change in
leakage resistance (at the boost diode cathode feed
point) is sometimes observed when these circuits are
disconnected (unplugged) if the boost reservoir
capacitor is in trouble.

To save time it is best to go straight to this
capacitor with an ohmmeter and measure its leakage
resistance. In a large proportion of cases it will be
found to be the culprit, as it was in the case cited.

If the reservoir capacitor proves to be all right
leakage between windings of the line output trans-
former is a possibility. Modern transformers are
troubled in this way less than earlier ones however.
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Agency Ltd. Publisher's subscription rate (including postage): for one year to any part of the world, £2.65. International Giro facilities Account No. 5122007.
Please state reason for payment "message to payee". "Television" is sold subject to the following conditions, namely that it shall not, without the written
consent of the Publishers first having been given, be lent, resold. hired out orotherwise disposed of by way of Trade at more than the recommended selling
price shown on the cover, and that it shall not be lent, resold, hired out or otherwise disposed of in a mutilated condition or in any unauthorised cover by
way of Trade or affixed to or as part cf any publication or advertising, literary or pictorial matter whatsoever.
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TELEVISION CLASSIFIED ADVERTISEMENTS
The pre -paid rate for classified advertisements is 6p a word (minimum 12 words), box number 20p extra.
Semi -display setting £3.50 per single column inch. All cheques, postal orders, etc., to be made payable to
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We are pleased to
able to offer a

large and
interesting choise
of Books on all
electronic subjects

"Comprehensive Colour TV
Manual` By J. Mc Court
COVERS FAULTS CAUSES ON MOST BRITISH SETS

Now only £2 Plus 25p Post & Packing
`Comprehensive Black & White
Television Manual

Most colour
T Vs requirevery
a manual to
cover the

amount
tlnelfOrMat -

Radio & Television
Servicing Books

ALSO BY McCOURT

IN 2 VOLUMES Price £5 Post Paid
.ion necessary
We can supply

brought and sold *Beginner§ Guide to Colour manuals for
Complete Lists
of Service Sheets,

Television" BY G, J. KING,
POSTRECOMMENDED FROM OUR BOOK LIST 12-20 e

most makes.
S.A.E. for a

Books
&

Boards etc
Printed

Plus Free Fault .
Finding Charts ok
NeWSleCter200W

Guide`A to Television Alignment Using
Only Transmitted Test Signals"
BY BR EPTON PRICE 30P PLUS S A E
JUST ONE OF OWN UNIQUE BOOKLETS WHICH ARE
PROVING VERY POPULAR

prompt quoteCuit

price and
delivery

Please supply one Service Sheet, for which my chequP.0.40p &&A.E. enclosed.

NAME - - - - - - - - - - - PLEASE USE BLOCK CAPITALS

ADDRESS

Model Number MAKE TV, Radio etc

LARGE SUPPLIER
OF

SERVICE SHEETS
All at 40p each

(T.V., RADIO. TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,

STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

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

Otherwise cannot be attended to
(Uncrossed P.O.'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, N.W.11
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

SERVICE SHEETS
(1925-1974) for Radios, Televisions,
Transistors. Radiograms, Car Radios,
Tape Recorders, Record Players, etc.

with
FREE FAULT FINDING GUIDE

PRICES FROM 5p
Over 10,000 models available.

Catalogue 15p + SAE
Please send stamped addressed envelope

with all orders and enquiries.

Hamilton Radio
47 Bohemia Road, St. Leonards,

Sussex. Telephone Hastings 29066.

SERVICE SHEETS, Radio, TV etc. 8,000
models. Catalogue 15p. S.A.E. enquiries.
Telray, 11 Maudland Bank, Preston.

AERIALS

BAINES for High Frequency Aerials
Full range of J Beam Aerials

Parabeam UHF PBM 12 E3.35, PBM 18 L4.30
Multibeams UHF MBM 30 L4.40, MBM 46
L6.90, MBM 70 LI2.10, 2MBM 70 L28.40
Stereobeams VHF/FM SBM 2 L2.95, SBM 3
L4.40, SBM 4 L4.80, SBM 6 L7.25, PM 3 L2.20.
Rotators L32.00, .1B 75/300 L1.60.
Accessories: SAE please. Co -Ax lop

I I Dale Cres, Tupton, Chesterfield 542 6DR
Tel. 863755
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GENUINE FULL SIZE
18 element TV aerial
as used by leading
TV companies

ITV.
BBct

snrw
Ili C0101.,
Guaranteed

Perfect Pictures.
Sere (Cs. We supple

this geom. U M F.
aerial for only (2.20.can

be fitted outside or onside
(hardy made technicelly

advanced design. Precision
grid reflector eliminates ghosting

Complete with clamp. instructions
advice Money lock Reload.

WaICC Bracket 2Sp low Loss
Cable 10p per yard Plug lop di FREE
with Ogee, maps 8 channel reference
of all Radio P. TV Transmitters
II550 ocean' TO Pe, PTIO

318 Mansfield M. flifttingheni.

IMPERIAL TRALDING,fusaisITTIL

WRIGHT'S AERIALS
UHF/625: Antiference TCIO £3.00; TO 8
£4.20. 3 Beam high gain: MBM30 £3.80;
MBM46 £5.50; MBM70 £11.00. Please state
ch. group or transmitter if known.
FM stereo: Antiference Mushkillers, Aerialite,
or Stereobeam: 2 element £3.20; 4 element
£5.55; 6 element £7.80. 300/75 ohm matching
transformer (Antiference) £1.45.
Accessories: 3R alloy masts 55p; chimney
lashing kits (1" -If" mast) £1.10; clamps 50p;
low loss coax 9p/yd.; coax plugs 9p. S.A.E.
for list, or phone for quote.
Problem jobs: Send details with order for free
advice.
Post & packing: Aerials 50p, other items 30p.
Please add 10% VAT. S.A.E. for lists.

WRIGHT'S AERIALS
25 Middlegate, Scawtborpe, Doncaster, Yorks.

Phone (0302) 3080.

WANTED

NEW BVA valves of popular types, PCL805,
PY800/l, PL504, etc. Cash waiting. Bearman,
6 Potters Road, New Barnet. 449/1934-5.

SERVICE SHEETS purchased. HAMIL-
TON RADIO, 47 Bohemia Road, St. Leo -
nerds, Sussex.

TOP PRICES PAID for NEW
VALVES and TRANSISTORS
popular T.V. and Radio types

KENSINGTON SUPPLIES (A)
367 Kensington Street, Bradford 8,

Yorkshire.

TELEVISION, October 1972 issue, urgent.
Also details colour tele. reasonable tube, fairly
complete, price £20-£30. G8EZN, Harford
House, Stogursey, Bridgwater, Somerset.

B.R.C. 3000 Chassis and Loom required also
19" Cabinet. Phone Braintree 2307. "Marlbern",
London Road, Black Notley, Braintree.

FOR SALE

TELEVISION Colour project. Complete 22"
receiver. Super Cabinet. Needs Setting up.
Best Offer. Details Box 112.

22" BUSH COLOUR, built from makers
boards, low hours but frame circuit & IF faults.
£60. Phone Hatfield Heath 485.

BOOKS AND PUBLICATIONS

DX -TV
The illustrated booklet, "Long Distance

Television" by Roger W. Bunney is now
available, covering all aspects of the
DX -TV hobby. Contents include: World-
wide channel allocation charts, signal
propagation, receiver requirements with
basic modification details, aerials and
preamplifiers, "off -screen" photography,
station identification, test cards, etc.

The publication, costing 55p (including
surface postage world-wide) is available
from:

WESTON PUBLISHING
33 Cherville Street, Romsey,

Hants S05 8FB

Direct from manufacturer -a compre-
hensive catalogue of UHF & VHF/FM
aerials, fixing brackets, chimney lashings,
clamps, masts, amplifiers, cable, etc., for the
D.I.Y. enthusiast. Complete with useful
installation hints. Send 3d. stamp to
CLAYDEW ENTERPRISES (T), 261
Hardess Street, London, S.E.24.

WORLD RADIO TV HANDBOOK 1974,
details of virtually all stations, £3.15 inclusive.
David McGarva, PO Box 114, Edinburgh
EHI 1HP.

LADDERS

LADDERS 'Special Offer' 9' 7" closed -24' 7'
extended. Unvarnished timber. £18.70 de-
livered. Home Sales Ladder Centre (PTT2),
Haldane (North) Halesfield (I) Telford, Shrop-
shire. Tel: 0952 586644.

SETS & COMPONENTS

Top 20 Plus Tested TV Valves
PL504 18p PCL84 10p
PCF801 15p PCL82 10p
30L15 15p PFL200 10p
PL36 15p ECC82 10p
PCL805/85 15p EH90 10p
30FL1/2 15p EY86 15p

Colour Valves Fully Tested
PL509 40p PY500/A 30p
PL508 30p

Many others available including
Mazda Types.

P. & P. 4p per valve, over 12 2Ip per valve,
orders over £4 post free.

Prompt service.
S.A.E. for free list
Mail order only.

L. & D. COMPONENTS LTD.,
71 Westbury Ave., London N22 6SA.

Tel. 01-888 2701.

EX -RENTALS
ALL SETS complete with UHF Tuners,
many working: -

19" BBC2 Sets at £3
23" BBC2 Sets at £7

Working Sets to Order.
All Sets Re -polished Calls Only.

TV DISPOSALS
Tel: Bristol 626374

250 -New Resistors well assorted 1-2 watts.
Carbon -Hi -Stab Oxide etc. £1.00 Post Free.
Whitsam Electrical, 33 Drayton Green Road,
London W.13.

DESOLDERWICK-
SOLDER-ABSORBING WICK

Approx. tcm, completely desolders a P.C.B.
joint. Use with any 20-40w soldering iron.
30cm Pack 260 inc. p.p. etc. Multipack. Four
lengths of wick In various widths. 80p Inc.

P.P. RTC.

ORIENTATION LTD, Coverack, Cornwall

MAINS DROPPERS.
37-31-97-26-168 0 50p.
25-35-97-59-30 0 50p.
14-26-97-160 0 50p.
14-26-97-173 0 50p.
15-19-20-70-63-28-63 o 50p.
Post free. C.W.O.
Durham Supplies, 367 Kensington Street,
Bradford, 8, Yorkshire.

VALVE LIST
ALL VALVES

FULLY TESTED

One valve postage 3p. Over 5 valves
postage paid.

DY86-97 1211/ PCFRO 5p 6F23 15p
EB91 15p PCF86 159 6/30L2 139
ECM lOp PCF805 25p 30F5 10p
ECC95 20o PCL82 121p 30FLI 20p
ECL80 'no PCL93 12to 30PLI 20o
EF80 71p P01,84 1210 30PL13 171p
EF183 lOp PCL85 20o MANY MORE
EF184 10o PC1.86 171p AVAILABLE
EH90 15p PFL200 2.59 S. & W.
PC86 20o P1.36 20p ELECTRONICS
PC811 20o PL504 20p 114 Bonds)
PC900 10o P Y800 121P Road
PCC84 5p PY801 25p Rawtenetall
PCC189 71p U191 171p Rossendale
PCC805 15p LT26 lOp Linea.

EX RENTAL
TV's BARGAIN

23" & 19" 3 Channel with U.H.F. Tuner
£3.50

from £50.00
from £2

19" & 25' Colour
19" & 23" tubes guaranteed

All sets complete.

EDWARDS & SONS
103 Goldhawk Road, London W.12

Telephone 743-6996
CALLERS ONLY

COLOUR -COLOUR -COLOUR
19" DECCA £90.00
25" DECCA £100.00
25" RBM /PHILIPS £110.00
25" THORN £115.00
22" DECCA& PHILIPS single standard £130.00
Fully serviced, one month's guarantee. Delivery
and Terms can be arranged. Non -workers
available. S.A.E. Details please.

T.E.S.T.
P.O. Box 1. Kirkham, Preston, PR4 2RS

Telephone 077-48 2796 any time.

Components Galore. Pack of 500 mixed
components, manufacturers' surplus plus
once used. Pack includes resistors, carbon
and W.W., capacitors various, transistors,
diodes, trimmers, potentiometers etc. Send
£1 + 10p P. & P. C.W.O. To: Caledonian
Components, Strathore Road, Thornton,
Fife.

B.R.C. 3000 Power Panels. LTB. Panels
working £10.50 each p.p. Most B.R.C. Spares
stocked. Panels repaired promptly. New Valves
PL509 £20. All types cheaper. 3. Baker, 1 Old
Shoreham Road, Southwick, Sussex.
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VALVES, VALVES. Large stock 1930 to 1973.
S.A.E. for quotation. No lists. Also Styli.
Quote number of styli or cartridge. Cox Radio,
The Parade, East Wittering, Sussex.

EDUCATIONAL

TELEVISION
TRAINING

16 MONTHS' full-time practical and
theoretical training course in Radio &
TV Servicing (Mono & Colour) for
beginners.

13 WEEKS' full-time Colour TV Ser-
vicing course (including Mono revision)
for men with a good electronics back-
ground.

NEXT SESSION commences on April
16th.

PROSPECTUS FROM:
London Electronics College, Dept.TT2
20 Penywern Road, London SWS 9SU.
Tel. 01-373 8721.

COLOUR
T.V.

SERVICING
Make the most of the current boom.
Learn the techniques of servicing
Colour & Mono TV sets through
new home study courses, approved
by leading manufacturers. Also
radio and audio courses. Free
details from:- Dept. 750C, Inter-
national Correspondence Schools,
Intertext House, London SW8 4UJ

MISCELLANEOUS

Build the Mullard C.C.T.V. Camera
Kits are now available with comprehensive
construction manual
(also available separately at 76#p)
Send 5" x 7" S.A.E. for details to

CROFTON ELECTRONICS
15'17 Cambridge Road, Kingston -on -
Thames, Surrey KTI 3NG

SCRATCHED FACE!
Expert service for removing and repolishing
your scratched tubes, colour and mono
chrome. Standard charge £3.85 carriage
paid. Cash with order, satisfaction guaran-
teed. Completed in one week and returned
B.R.S.

RETUBE LTD.
North Somercotes, Louth, Lincs.

North Somercotes 300

SOUTHERN VALVE CO. BPAOR.NBEr E4R4T

All new and boxed, Mazda & Mullard wherever possible. Lists sae. Mail order only

AZ31 62p E 240 /1 40p PL82 37p 5Y3 35p
DY86/7 34p E Z80 35p PL83 45p 5Z4 35p
DY802 40p E Z81 25p PL84 45p 6/30L2 60p
EB9I 15p GY501 75p PL500 1 6AT6 30p
EGGS! 34p GZ30 409 PL504 , 58p 6BW7 60p
ECC82 25p PC86 46p PL508 70p 6CD6G 80p
ECC83 25p PC88 46p PL509 L1.40 6F2415 60p
ECC85 36p PC97 38p PL802 85p 6F28 60p
ECC88 45p PC900 45p PL805 78p 6K7/8 35p
EC H42 70p PCC84 33p PY32/3 47p 6V6 35p
ECH8 I 34p PCC85 35p PY8 I 31p 6X4 30p
EC H84 50p PCC88 60p PY88 33p 6X5 35p
ECL80 40p PCC89 45p PY800 3Ip 9D7 40p
ECL82 45p PCCI89 48p PY801 319 10C2 75p
EC L83 57p PC F80(L) 28p PY500 80p 10F1 45p
EC L86 40p PCF80(Elr) 38p U BF89 35p 10P13 70p
E F80 24p PCF82 50p UCC85 40p 128A6 409
E F85 36p PCF86 489 UCH42 50p 20L1 80p
EF86 50p PCF200 45p U C H8 I 40p 20P3 80p
EF89 30p PCF80 I 48p UC L82 409 20P4 80p
EF I 83 32p PCF8O2 50p UC L83 55p 20P5 95p
EF184 32p PCF805 55p U F41 50p 30C1 38p
EH90 45p PCF806 55p UF85 35p 30CI5 70p
EL34 54p PC F808 50p U F89 35p 30C18 55p
EL4 I 50p PC H200 55p UL41 55p 30F5 75p
*L42 47p PCL82 32p U L84 42p 30FL I 50p
EL84 30p PCL83 45p UY41 35p 30FL2 50p
EL86 38p PCL84 32p U Y85 30p 30L1 33p
EL90/1 40p PCL85 I ,, U25 62p 30L15 75p
EL95 40p PC L805 l' ""'R U26 609 30LI7 70p
EM80/1 40p PCL86 32p U191 60p 30P12 70p
EM84 409 PL36 52p U193 31p 30P19 70p
EY51 45p PL8I 45p U404 40p 30PL I 60p
EY86:7 35p PL8 I A 48p U801 90p 30PLI 3 75p

30PL I 4 80p
30PL I 5 80p
30P4M lk 88p
35W4 35p
ETC., ETC.

Service & Civility.
The above types.
and many others.
are in stock at
time of going to
press.
These are new
lower prices,
including V.A.T.
at 10 %.
Transistor lists

All valves new
and boxed but
we cannot always
guarantee any
specific make.

Post free over
E3.00. POST 4p

each valve.

Tel. (Office):
440 8641

Closed Thursday
& Saturday
afternoons.

REBUILT T.V. TUBES
FOR MEN OF VISION

Current types
17" £4.00 21" £5.00
19" £4.00 23" £5.00

Panorama & Rimguard types
19" £6.00 23" £8.00

Twin panel
19" £7.50

Cash or P.O. with order, no C.O.D.
Carriage 75p in England, Scotland, Wales.
Add f 1.25 for carriage Northern Ireland.
For all enquiries please send S.A.E.
Each tube fitted with new electron gun
assembly. Fully guaranteed for two years
against any fault escept breakage.

k.s.t. ltd.
Prot idence Mills, Viaduct St., Stunningly,
Nr. Leeds, Yorks. Tel. Pudsey 78177

AERIAL BOOSTERS -L3.25
We make three types of Aerial Boosters.
B4S-UHF 625. B12 -VHF 405. 1311 -VHF

RADIO
VALVE BARGAINS

Any 5-50p, 10-75p, 50-(3.30:-
ECC82, ECL80, EB9I, EBF89. EF80.
EF85, EF183, EF I 84, EY86, PCC84,
PCC89, PCC1119, PC97. PCF80. PCF86.
PCF805, PCF8013, PCL82, PCL83, PCL84.
PCL85, PFL200, PL36. P1.8 I, PL504.
PY33, P182, P11100. P1901. 30L15.

EH90.
19" UHF/VHF (1102)-L6.00

Thorn -1350 or Pye, with set of spare
valves. Carriage £2.00 (Untested).

100 MIXED RESISTORS -65p
to 2 watt -I0 ohms to above I m -ohms

(our choice) 100 mixed Capacitors up
to SOOMFD-E1.10 (our choice).

BARGAIN PARTS
Transistor UHF Tuners -L2.00, SOOK-
ohms V/C with Switch -20p. SO mixed
Tuner Valves -n.25. Brand New Tran-
sistors BF I 15, BF173. BC17 I , BC153.
BC135. BC113, BCI 17, BCI I 5, BA102,
BAI29. All 10p each.
All prices include V.A.T. p. & p. 10p
per order. Money back refund. S.A.E.
for leaflets.

ELECTRONIC MAILORDER
(BURY) LTD.

62 Bridge St., Rarnsbottom, Bury,
Lanes. Tel. Rams 3036

COLOUR TV SETS, EX RENTAL
Working or non -working, Black and White
3 channel from [I. Transistorised from [4.
Over 5,000 TVs in stock, delivery to any
part of the country. Phone or call:
Midland TV Trade & Retail Services,
115 Mill St., KIDDERMINSTER 61907

New Branch: 5A Ashcombe Road,
Weston-Super-Mare 28586

And pick your own sets

'TELEVISION' Colour receiver constructors
in the West Midlands are invited to contact the
undermentioned with a view to organising
progress meetings. Mr. Howells/Mr. Winter
021-454 6188 (Weekdays), 021-454 0301 or
Lichfield 52880 (Evenings/Weekends).

NEWNES Radio and Television. All
copies bought and sold. S.A.E. for lists.
Derwent Radio, Scarborough.

PLEASE MENTION

TELEVISION

WHEN REPLYING

TO ADVERTISEMENTS
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BENTLEY ACOUSTIC
CORPORATION LTD.
7a GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX
All prices inclusive of V.A.T. Telephone: 6743
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35314 013
35/3 0/5
3514GT .42
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5085 0.85
5005 0.45
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(1110 11(
CY31 0.41
1)63 0.21
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1)04 110
DF33 013

06 010 64)14 0.55 601184 0.75 714 0.80 2003 0.80 50E115 015 1)091 0.30
06 1.00 6B8(1 0.30 6(1115 0.85 9133'6 0.65 20P4 018 50L6GT .65 0096 0.44
1(51ST 0.65 6646 0.28 601'7 0.75 91)7 0.65 20P5 110 72 0.33 131163 0.54
IA 0.14 6E108 0.60 6116GT 0.18 1002 065 23466 0.38 8542 0430 01176 0.45
LDS 1.00 6BE6 0.28 625GT 0.32 100E7 015 25L60 0.50 8543 110 01177 0.33
1,7(5 1.00 6E1060 115 6J6 015 1001 0.50 2515 0.80 905G 318 1)1181 0.75
NISGT 015 613116 0.70 627(1 0.30 101.9 0.85 25150 0.70 904V 3.38 1)1132 045
R5 018 6B26 0.50 627(M) 0.38 10018 0.55 25140 0.33 9000 PAO 1/1(40 0/0
SI 013 613K74 0.60 621.144 0.75 IOLD11 .70 2125 0.80 9001 1.68 DK9I 038
83 010 613Q5 0.24 6117(1 0.19 10013 0.70 2516GT .70 9001 0.75 DK92 0.70
U4 085 6B(474 0.50 61180 0.35 10014 2.00 281)7 1.00 15082 0.75 01096 0.55
U5 0.90 6BR7 0.95 6L1 2.00 1246 1.00 3045 015 807 0.59 DL33 0.55
1121
(1105

049
0.55

614148
01487

015
1.4n
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6(.7

058
9.00

12406
124116

015
0.05

3001
50015

0.28
0.75

1821
411325

1.00
1.25

DL92
111.80

0.33
n.44

E.40801 .55
0,834 0.25
EB9I 0.15
EBC41 0.55
EBC8I 0.35
E BC90 0.33
EBC91 0.33
E131,80 0.39

EF73 1.50
16080 018
16083 010
E085 014
EF86 010
E089 017
E091 010
E092 010

F W4/800
1.00

61501 0.75
G130 0.35
0132 0.54
(1133 110
6134 0.57
(1137 0.67

PCF86 0.55
PCO200 .67
PCF801 48
PC0802 .50
PC0005 .73
PC0808 70
PC0808 415
PCH200 .70

El3F83 0.43 E 097 0/0 11413080 .44 PC1.82 0.32
EB F89 0.30 E098 010 HL231)1).75 PCL83 0.54
EBL.21 110 EF183 0.29 ILL41 DD EE PCL84 0.38
1(024 14)0 EF184 012 111.42011 .70 PCL805/85
EC86 019 E0804 1.20 11N309 1.40 0.55
EC88 0.59 EFP60 210 111112 013 PCL86 047
EC92 0.45 E1190 045 111 R24 .53 PC1.88 0.60
100032 110 EL32 010 1514;350 £1 011500 144
ECC33 1.50 E1.34 0.54 13(4/500 £1 PEN4 I)
ECC35 0.95 E 1.35 1.00 KT2 0.50 2.00
ECC40 0/5 EL37 110 KTO 2.00 REN45 0.80
ECC8I 0.29 F,L41 010 KT41 018 PEN 45111)
ECC82 0.28 ELBI 0.80 KT44 0/5 0.90
ECM 0.28 EL83 0.55 K T63 0.50 PEN46 0.20
E0(784 010 EI.84 0.23 K T66 2.40 PEN 4531)1)
ECC)15 016 E1,85 0.40 KTsi 210 2.00
ECC86 015 EL86 0.38 K1'11611.00 PENA4 0111
ECC88 0.44 EL91 018 KTWII2 1-00 PENT DI)/
ECC189 .53 EL95 019 ETV, 63 1.00 4020 2.00
0,00804 .60 E1.360 1.20 MHL4 0.75 PL33 0.40
ECC8071.00 ELL80 1.00 511.06 £1 PL36 0.55
ECIP80 0.34 EM80 0.40 M X40 110 PLs1 0.44
ECF82 014 EM81 040 N308 1.00 PL82 017

VALVES ALSO REQUIRED FOR CASH. LOOSE OR BOXED. BUT MUST BE NEW. OFFERS MADE BY RETURN.
344 0.42 613W6 0435 6L18 049 12.4E6 015 30017 010 5702 0.60
3137 1.00 6BW7 0.86 6L19 2.00 124T6 0.35 30018 0/3 6060 0.50
31)6 049 61316 0.49 6LI)20 0.55 124T7 0.29 3005 015 7193 0.53
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5008 0.55 6C)7 1.00 6Q7(M) 0.55 121346 030 3001.14 15 AC2 PEN
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6.407 0.49 6133 0410 61140T 0/0 12007 0.38 30PLI 018 ATP4 0.40
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E88CC 0.80 E01.80 0.40 10183 0.54 PC084 0.40 0Y331 .50
E92CC 1.00 ECL82 0.34 E184 0/0 00085 0.44 P180 0.38
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174020 0.55
VPI3C 0.35
VP.23 0.75
VP41 0-75
VT614 0.35
V17111 0.44
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All goods are unused, boxed, and subjrc to the standard 90 -day guarantee. Cash or cheque x Ph
order. Despa ch charges: -Orders below (5, add 100 Pero der up to three items, then each additional
item Sp extra. Orders between £3 anal £10 add 259 total Orders over £10 post free. Same day des-
patch by first class mail. Any parcel 'named against damage in transit for only Sp extra per order.
Terms of business free on request. Business hours Mon. -Fri. 9-3.30 pan. Closed 1-2 p.m. We do not
handle secon is nor rejects, which are of lea described as "New and Tested" but have a limited and
unreliable life. No en,itliriesall8WerYli luilcss S. 1.E. is enclosed for a reply.

The Television Film and
Theatre Academy of London

FILM HOUSE
142 Wardour Street, London W.1

Telephone: 01-637 1797

DAY - EVENING - WEEKEND
COURSES

By appointment only

Film Production 16 m.m.
Television Direction

and Production
Photography
Television Broadcasting

and Interviewing
Drama Classes for

Television, Film
and Theatre

Script Writing and
Play Writing Courses

Musical Composition for
Television, Film and
Theatre

Name

Telephone:

PHILIP H. BEARMAN
(VALVE SPECIALISTS) SHU:1 PGIOVT TEDtc

NEW valves by Mullard, Mazda, Telefunken etc.,
IMMEDIATE POSTAL DESPATCH, LISTS S.A.E., DISCOUNT PRICE

PRICES FROM 1.4.1973 (INCL. V.A.T.)
DY86/7 33p PC88 61p PCL86 53p 6/30L2 80p 30PL 13/4 95p
DY802 37p PCF80 43p PFL200 66p 68W7 66p 30PL 15 95p
EGGS! 40p PCM301 53p PL36 70p 6023 85p NOTE:
ECC82 37p PCF802 55p PL84 53p 6F28 60p PRICES ARE
ECL80 43p PCF805 73p PL500/4 70p 20L1 84 TO NEAREST
EF80 37p PCF808 70p PY8I 40p 20P4 88p NEW PENNY
EF183 49p PCL82 41p PY800 40p 30C15 84p QUANTITY
EF184 49p PCL83 53p PY801 40p 30FLI/2 60p PRICES ARE
EH90 46p PCL84 49p U2S 80p 30L15 84p LOWER.
EY51 60p PCL85 '1 53p U26 80p 30L17 84p
EY86/7 33p PCL805 f UI91 80p Enquirieswelcomed
GZ34 63p PCL805 (non U193 40p 301'12 84p BYI00-127 with
PC86 6Ip BVA) 48p U25I 83p 30PLI 669 IOW res. 16p

POST FREE OVER £3, BELOW THIS add 4p per valve +
PLENTY OF OTHER TYPES AVAILABLE. 3p for subsequent ones

Large PCF80 30p. Sorry, no X78, X79 but NEAR EQUIVS, IOCI & 12AH8
See separate Component, CRT and Transistor Lists. Many obsolete types available

(Adjacent to Post Office) 6 POTTERS RD., NEW BARNET
HERTS. Tel: 449/1934-5 any time.
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DISCOUNT COLOUR !
Perfect working order. Repolished
cabinets. Tube guarantee 6 months.
19" DECCA £88
19" GEC £99
22" PHILLIPS/DECCA £132
25" DECCA/BUSH/GEC

BRC 2000/PYE £110
CASH and COLLECT PRICES,
VAT included.
3 or over less 5% discount.
Brand New 26 Colour TV Cabinets
Slight seconds without backs. All with
doors in Dark Teak. Delivered for £10 cwo
Mono UHF TV's
Sold complete but unserviced with
tube tested. Good cabinets, Valve tuner
type inc.:-
BUSH 128, SOBELL 1000, GEC 2000,
THORN 900. Singles E5 each (add £2
delivery). 6 for £25. (Delivery extra).
Transistorised tuner type makes inc.:-
THORN 950, BUSH 141, GEC 2010 to
2038. Philips style 70. Singles £10
each (add £2 delivery).
6 for £50. (Delivery extra).
UHF Tuners ex TV tested
PYE 11 U type. Sobel! 1000, Thorn 850/
900. Adaptable to most models.
Send £2.50 cwo.
Send SAE for list of UHF tuners, valves,
tubes, washing machines etc.
Open 6 days every week.
TRADE DISPOSALS
1043 Leeds Road, Bradford 3.
Tel Bradford (0274) 665670

and
Peacock Cross Industrial Estate,
Burnbank Road, Hamilton,
Tel Hamilton (069132) 29511

color TV
TRADE & RETAIL WAREHOUSE
IN BIRMINGHAM, easy access,
callers welcome (sorry, no cheques)
Bush CTV25 - CTV 167, PYE CT70,
THORN 2000, DECCA CTV19-25,
PHILIPS G6 etc, etc. as available.
Some non -working sets from £25 as available.
ALL with repolished cabinets.

MONO
BBC 2 TV's WORKING - £10
BBC 2 Non -working - £3.50
Extra bargains often available to callers

only.
Carr. £2.50 per set. Add VAT to total price.

G.E.C. COLOR DECODER PANELS
NEW appearance, I I" x 54" approx. Grade
B Complete untested. £4.50+25p p & p.
Grade C. Some physical damage but com-
plete with DL 20 £3.00 + 25p p & p (2 for
£6 post paid)
DL20 COLOR -DELAY LINE
£2.50 carr. paid (both ex -equip.)

UHF TRANSISTOR Tuners
New, untested £5 + 25p carr.

TV STANDS £3.25
Made specially to your order. (Regret
callers only.)

:Urt111::
Please note our address:

1532 Pershore Road,
Stirchley, BIRMINGHAM, 30

(Main A441 from city centre,
Look for the 'COLORCARE' sign)

TELEVISION TUBE SHOP
BRAND NEW TUBES AT

REDUCED PRICES

A31 -18W
A47 -11W
A47 -13W

[1250
[9'95

L12 SO
A47 -14W 25
A47 -26W LIO 75
A50-120WR E12 50
A59 -11W E12 95
A -59-13W [1350'
A59-1SW E9 95
A59 -23W [1475
A61-120WR [1650
AW43-80 E6.95
AW43-88, 43-89 E6 75
AW47-90, 47-91 £7 '50
AW53-80 (7 SO'
AW53-88, 53-89 [8'25
AW59-90, 59-91 19 00
CME1201 [1250
CME1601 L1050
CME1602 [1200
CME1705 CI 75
CME1713/A44-120 [1450
CME1901, 1903 L750
CME 1906 [1250
CME 1908 0.75
CME2013 [1250
CME2101, 2104 25
CME2301, 2302, 2303 I9 00
CME2305 [1475
CME2306 [1350`
CME2308 L9.95
CME2413R £16.50
MW43-80 £6 75
MW53-20, 53-80 (7 50
TSD217, T513282 £1400*
13BP4 (Crystal 13) [1400+
190AB4 [9'25
230DB4 [11'25

' These types are fully rebuilt.
t Rebuilt tubes also, at 17.00 plus

carriage and old bulb.

COLOUR TUBES NEW R/B

£ C

19 Unprotected 25
A49 -120X 45
A56 -120X 72 48
A61 -15X 78 52
A63 -I I X - 52
A66-120 X 82 55
A67 -120X 85

SHOP-SOILED COLOUR TUBES
19", 22" & 26" NOW AVAILABLE
Brand new, with slight scratches.
Prices from £20. Callers only.
Add Carriage and Insurance; Mono-
chrome 75p, Colour [1.50.

ALL RICES SUBJECT TO V.A.T.

TELEVISION TUBE SHOP
48 BATTERSEA BRIDGE ROAD,
LONDON, S.W.I I. BAT 6859
WE GIVE GREEN SHIELD STAMPS

REBUILT
COLOUR TUBES

19" L22.50 22" L25.50
25" L28.00 26" L29.00

Exchange prices: Tubes
supplied without exchange
glass at extra cost, subject

to availability.
Colour Tubes demonstrated

to callers.
Carriage extra

all types.
All prices subject to V.A.T.

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

* Complete new gun fitted to
every tube.

* 12 months' guarantee
* 16 years' experience in tube

rebuilding.
* Trade enquiries welcomed.

N.G.T. ELECTRONICS LTD.
22-24, Anerley Station Road,

London S.E.20
Telephone: 01-778 9178 0528

COLOUR TUBES

STANDARD
TUBES

METAL BAND
TUBES

TWIN PANEL
TUBES

Rebuilt with new Electron
Guns to British Standard
415/1/1967.

SUFFOLK TUBES
LIMITED

261 CHURCH ROAD

MITCHAM, SURREY CR4 3BH
01-640 3133/4/5

Britain's Largest Independent
TV Tube Rebuilder
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Complete kit for Cross Hatch
Generator as described in

"TELEVISION"
September 1972 issue

The only way to obtain 100%
convergence of colour guns

in any colour TV

PHILIP H. BEARMAN, 6 POTTERS RD., NEW BARNET, HERTS.
One of the finest range of new and makers rebuilt tubes in the country; every tube is tested before it leaves the
premises. Delivery usually ex stock and sent securely packed daily. Commonwealth deliveries arranged.

FOR EXAMPLE: NEW TUBES TWO-YEAR GUARANTEE Carriage

CME 1702, AW43-80, CRM 173, MW43-80, MW43-69,
CRMI72, AW43-88, AW43-89, CMEI705, CME 1703,
CI7AF
CMEI903, CMEI902, CMEI901, AW47-90, AW47-9I,
A47 -14W, CI9AH
CME2I01, AW53-88, AW53-89, CRM2I I, CRM2I2,
MW53-20, MW53-80, CME2I04
CME2303, CME230I, AW59-90, AW59-91
A59 -15W, CME2308

Rebuilt Tubes: (when available)

CME 1908
1903 } L6.05 CME2303308 }

L8.2525 2
AW47-9I 1- L6.05 AW59/9 I } L8.25A47- I 4W f A59/I 5W

17 £6.46

19" £7.56

21" £8.66

23" £10.45

-F 60p

66p

71p

71p

NEW MULLARD A56/120X L49.50
A66/120X L57.20

One Year Guarantee
Four Year Guarantee

EXTENSION L7.70 extra
Incl. V.A.T. Cge / Ins L1.65

MAKERS COLOUR TUBES
A49/191 X (A491 I & A49 120X)

A55/ 1 4X & A56/120X

A63/200X (A63.I I X & 120X)

A67/120X

L53.90 £1.65 cge/ins.

£58.30

£62.70

£64.90

Of

NEW TUBES
*TSD282 (TSD2I7) £13.75
MW3I-74 L3.30
TSD290/CME 1201 L10.78
A31/120W-CMEI220 L10.78

*I3BP4 L15.40
MW36/24 & 44 L5.23
CMEI601 L10.40
CME1602 L11.00
CMEI713 1.13.20
CMEI906
A47 -13W f

L12.10

A47 -I I W & 26W L11.00
A50- I 20W/CME2013 L11.55

-I-CME2306
A59-I3W L14.85

A59 -I I W & 25 or 23W L12.65
CME2413/A61, 120W L14.30

Two year Guarantee Except TSD282
and 13BP4 I year.

Please enquire regarding availability of
rebuilds. Also seconds in colour tubes.

Telephone enquiries welcomed.

OPEN SATURDAY MORNINGS
CLOSED THURSDAY AFTERNOONS

NOTE: Above prices from 1st April 1973 include 10" V.A.T.

TELEPHONE: 01-449 1934 5. ALL ENQUIRIES SAE PLEASE
ADD 50p FOR

SHORT SEA JOURNEYS

COLOUR TV
111100111111111

CROSS HATCH GENERATOR

£3.85
linC 10* V.A.T)

COMPLETE KIT POST PAID

4111M11.1.1111111MMilli
W. Please send me the free

BI-PRE-PAK Catalogue 111

NM Please send me kits of parts f--1
Ifor Cross Hatch Generator [ 1 111

I enclose cheque/P.O./M.O.
for
Name
Address

%El  0111111110 MO

RImPRE-PAK LTD DEPT. G. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.

TELEPHONE: SOUTHEND (0702) 46344

Reg No 120919

0
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COLOUR, UHF AND TELEVISION SPARES
"TELEVISION" CONSTRUCTOR'S COLOUR SET. DEMON-
STRATION MODEL, WORKING AND ON VIEW AT 172 WEST
END LANE, N.W.6. ALREADY SEEN BY HUNDREDS OF
CONSTRUCTORS. COMPLETE YOUR SET WITH MANOR
SUPPLIES COMPONENTS. CALL, PHONE OR WRITE FOR
UP-TO-DATE INFORMATION COLOUR LISTS.
MAINS TRANSFORMER 280W, for Colour Set. Guaranteed to
give correct outputs under actual load conditions. Designed for
original power board. No alterations. In successful use for ten months.
In completed receivers £10.00 p.p. 70p.
SCAN PACK No. 21. Mullard or Plessey Scan Coils, Convergence
Yoke, Blue Lateral, complete for £10.00 p.p. 45p.
PRINTED CIRCUIT BOARDS. Convergence 3 for £2.50 p.p. 30p.
Decoder, I.F. amp. Time Base £1.25, Power £1.50 p.p. 25p. R.G.B.
70p p.p. 17p, Varicap, C.R.T. Base 66p p.p. Ilp. Complete Set £8.25
p.p. 35p. Audio Panel & P.A. 263 £2.30 p.p. 15p.
PACKS (incl. p.p.). No. 2 £4.90, No. 5 £1.05. No. 9 45p. No. 12 31p,
No. 13 35p, No. 14 £9.90. No. 15 £2.28. No. 16 £10.95, No. 17 £2.72,
No. 19 £2.30, No. 21 £10.40, No. 22 £2.20, C.R.T. Base 30p, C.R.T.
Shields £2.05 p.p. 55p, Varicap ELCIO43 £4.50, TAA550 62p, AE
Isolpanel 30p, Pack No. 23 £2.95. Pack No. 24 £1.25.
PACK 22. Manor supplies modification kit and circuit 30p.
CABLE 7 x 0.2 mm Screened 10 yds for 50p. Colours, 25p p.p. 10p.
Line Osc. Coil 50p, 500 ohm Contrast 25p, 100 ohm W.W. 25p,
250 ohm 25W 30p. Slide Switches 15p, Ident Coil 45p.
SPECIAL OFFER I.F. Panel, leading British maker, similar design
to "Television" panel. Now in use as alternative incl. circuit, and
connection data £8.90, specially checked £13.80 p.p. 40p.
G.E.C. Colour decoder panels suitable for "Television" decoder
parts incl. DL20, crystal, ident coil, etc., £3.50 p.p. 35p
CRT HEATER TRANSFORMERS 6-3V IA £1.10 p.p. 25p.
PYE Line T.B. for "Television" set parts £1.50 p.p. 35p.
MULLARD at 1023/05 convergence yoke. New £2.50 p.p. 25p.
PHILIPS G6 single standard convergence panel, incl. 16 controls,
switches wtc., and circuits £3.75 p.p. 30 p, or incl. Yoke £5.00.
PHILIPS G8 decoder panel part complete incl. I/C £2.50. I.F.
Panel part/compl. incl. modules £2.25 p.p. 30p.
BUSH CTV25 Mk. III Quadrupler Trays/E.H.T. £8.25 p.p. 25p.
KB CVCI convergence control panels. New. complete £2.75 p.p. 35p.
VARICAP/VARACTOR ELC 1043 UHF tuner (for "Television"
colour receiver) £4.50. VHF Varicap tuners for band 1 & 3 £2.85.
Varicap tuners salvaged. VHF or UHF £1.50 p.p. 25p.
UHF/625 Tuners, many different types in stock. Lists available. UHF
tuners, transistd. £2.85, incl. sim drive, indicator £3.85; 6 position
or 4 position pushbutton £4.95. UHF/VHF transistd. tuner, latest
type, incl. circuit £3.25. Cyldon valve type £1.50 p.p. 30p.
MURPHY 600/700 series UHF conversion kits in cabinet plinth
assembly, can be used as separate UHF receiver £7.50 p.p. 50p.
SOBELL/GEC Dual 405/625 I.F. amp and o/p chassis incl. circuit
£1.50 p.p. 30p. PHILIPS 625 I.F. panel incl. cct £1 p.p. 30p.
FIREBALL TUNERS Ferg. HMV, Marconi. New £1.90 p.p. 25p.
TURRET TUNERS. KB "Featherlight" VCI I, Philips 170 series,
GEC 2010 £2.50. AB Dual Stand, suitable Ferguson, Baird, KB, etc.
75p. Cyldon C 75p. Pye 110/510 -Pam, Invicta, Miniature, increm.
£1.95. Peto Scott 960, Decca 95/606 £1.50 p.p. 30p.
LINE OUTPUT TRANSFORMERS. Popular types available, brand
new replacements, fully guar. A selection which can be supplied
p.p. 30p, C.O.D. 28p.
MURPHY 849, 939, 153 2417S £4.90 SPECIAL OFFERS
PHILIPS 1768/2168,1796/2196 £4.90
PHILIPS I7TG/100 Range
STELLA 1011/1029 .. £4.30
PHILIPS 19TG111/12.. .. £4.40
PHILIPS 19TGI21 to 156 .. £4.90
PHILIPS 19TG170, 210 series £4.90
BUSH TV92, 93, 105 to I86SS £4.90
EKCO 221/394 FERR 1001/1065 £4.30
ECKO, FERR. 418, 1093 etc... £4.30
DECCA DR95, 101/606, DRI,
2, 3, 121/123, 20/24, 2000 .. £4.70
FERG. 305 to 727, THORN 850 £4.70
FERG, HMV, MARCONI,
ULTRA, PHILCO 3600, 2600,
4600, 6600, 1100 series, Jell pot £4.70
KB VC2/9, 51, 52, 53 .. £4.40
GEC 302 to 456, 2000 series £4.90
P/SCOTT 960, COSSOR 1964 £4.70
PYE 110/510, 700, 830, I I U,
20, 30, 40, 67 series .. £4.30
PYE 169, 569, 769 series .. £5.25
PYE 368 series .. £4.90
PAM, INVICTA equiv. LOPTS
SOBELL 195/282/1000 series .. £4.90
850 field output transformer ..
850 scan coils £4.40 p.p. 30p
THORN 850 Time Base Panel, Dual Standard £1 p.p. 30p.
THORN 850 Mains Droppers 30p p.p. 15p (state approx. values).

CALLERS WELCOME AT SHOP PREMISES

BUSH TV53/86
BUSH TV95/99
ECKO 380 to 390 ..
EKCO 407/417
FERR 1057 to 1068
FERR 1084/1092
FERG 506 to 546
HMV 1890 to 1896
KB/RGD VCI, VCI I
P/SCOTT 1419 to
1725, 733 to 738 ..
REG 10-6, 10-17 .

REG 191/2, 17-18
RGD 519, 606, 610,
612, 619, 620, 711 ..
PHILCO 1010/21 ..

£1.75
£2.50
£2.50
£2.50
£2.50
£2.50
£1.50
£1.50
£2.75

£1.75
£2.50
£2.50

£2.50
£2.25

COLOUR LOPTS
BUSH CTV 182 Series

£6.60
GEC 2028, 2040 .. £7.45
SOBELL 1028, 1040 £7.45

LOPT Inserts p.p. .. 17p
KB(RGD VCI-9 .. £1.95
PHILIPS I7TG 1 00.. £1.95

£1.80 p.p. 20p

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.II

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
IVORY PLASTIC CASE 34- x 31 x If CORK BASE
CHANNELS: Group A, Red code 21-33

Group B, Yellow code 39-51
Group C -D, Green code 52-68

EQUALLY SUITABLE FOR BLACK AND WHITE

Also the M4 DUAL BAND VHF UNIT
BOOSTS ALL BAND III and ANY SPECIFIED

BAND I CHANNEL SIMULTANEOUSLY
NOMINAL GAIN 16-18 DB BOTH BANDS

PRICES BOTH TYPES:
Battery model L4.17 Mains version £6.50

Including VAT postai', 13p

TRANSISTOR DEVICES LIMITED
6 ORCHARD GDNS., TEIGNMOUTH, DEVON

Telephone: Teignmouth 4757

REBUILT TUBES !

Mono

YOU'RE

SAFE

WHEN YOU

BUY FROM

RE -VIEW !

HERE IS WHAT YOU PAY:
Rimbaud &
Twin Panel Colour

15-17' [5.00 19' L7.00 19" L25.00
19' L5.50 23' (9.00 22' (27.50
21' (6.50 24' L10.00 25" L30.00
23' [7.50 26' L32.50

Carriage 75p
INC. VAT

Cosh or cheque with order, or cash on delivery

Exchange Basis
(carriage -ins. L1.50)

* Each tube is rebuilt with a completely new gun
assembly and the correct voltage heater.

* Each tube comes to you with a guarantee card
covering it for Mono Tubes 2 years, Colour Tubes
I year, against all but breakage.

* Each tube is insured on the journey.
* Each tube is rebuilt with experience and know-how.

We were amongst the very first to pioneer the
technique of rebuilding television tubes.

RE -VIEW ELECTRONIC TUBES
237 London Road, West Croydon, Surrey

Tel. 01-689 7735



How to qualify in your
spare time fora better job

Which of these 165 career
opportunities could earn you £10...

£15...even £30 extra a week?
In a job you
really enjoy

Make yourself worth more and you'll earn more. It's as
simple as that. There are always plenty of people to do the
routine work - but, right now, key jobs are going begging for
lack of suitably qualified men to fill them. The basic qualification
is technical know-how. When you've got that, you're in demand
- out in front.

Are you ambitious - willing to set aside about 6o minutes a
day for home study ? If you are, B.I.E.T. can give you the technical
knowledge you need - change your entire future prospects.

It's easier than you think   
Make no mistake about it.- you could do it. Most people

have unused ability. A low-cost B.I.E.T. course helps you
discover this hidden ability - makes learning enjoyable and so
much easier than it used to be. The B.I.E.T. simplified study
system gets results fast.

We've successfully trained thousands of men at home -
equipped them for higher pay and better, more satisfying jobs,
steered them safely through City and Guilds examinations
- enabled many of them to put letters after their name.

With the help of B.I.E.T., you too could soon be on your
way to better things.

OTHERS HAVE DONE IT -SO CAN YOU
Many of the successful B.I.E.T. students who get a recognised

qualification never thought they had the brains to do it. But you don't
need outstanding brain -power or talent - not even any special education.
With enthusiasm, a little determination and a B.I.E.T. home training,
ordinary, average ability will see you through. We've proved it over and
over - thousands of times, in fact!

BEST VALUE FOR MONEY HE EVER OBTAINED.
"Yesterday I received a letter from the Institution informing that

my application for Associate Membership had been approved. I can
honestly say that this has been the best value for money I have ever
obtained - a view echoed by two colleagues who recently commenced
the course" - Student D.1.B.,Y arks.

HE GOT OUT OF A BAD JOB
INTO ONE HE LOVED.

"Completing your course, meant going
from a job I detested to a job that I love, with
unlimited prospects" - Student 7.A.O.,
Dublin.

HE MADE FOUR TIMES
AS MUCH MONEY.

"My training with B.I.E.T. quickly
changed my earning capacity and in the next
few years, my earnings increased fourfold" -
Student C.C.P., Bucks.

ACT NOW - DISCOVER FOR YOURSELF
It costs no more than a stamp to find out how
we can help you- Tick the subject that interests
you. Then post the coupon (or write). We'll
send you an interesting 76 -page book that will
open up for you a whole new world of
opportunity - and it's FREE.
B.I.E.T, Aldermaston Court, Reading RG7 4PF.

FREE
76 -PAGE BOOK
can put you on the
road to success through
a B I.E T. Home Study
Course It's yours for
the asking, without
obligation Post coupon
tor your FREE COPY
TODAY!

,

Jo -

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

MECHANICAL
Society of
Engineers-
A.M.S.E. (Mech.) 
Institute of
Engineers &
Technicians
(A.M.I.E.)
CITY & GUILDS
Gen. Mech. Eng. 0
Maintenance Eng. 0
Welding
Gen. Diesel Eng. 0
Sheet Metal Work 0
Eng. Inspection
Eng. Metallurgy 0
ELECTRICAL &
ELECTRONIC
Society of
Engineers-
A.M.S.E. (Elec.)
CITY & GUILDS
Gen. Electrical
Engineering
Electrical
Installations
Electrical Maths
Computer
Electronics
Electronic Eng.
Practical Radio
& Electronics
(with kit)
MANAGEMENT &
PRODUCTION

Institute of Cost
& Management
Acctnts.
Computer
Programming
Works M'ment.
Work Study
Gen. Production
Eng.
Estimating &
Planning
Storekeeping
Management
Skills
Quality Control

0 AUTOMOBILE &
AERONAUTICAL
Institute of the
Motor Industry
A.M.I.I.
MAAIIMI
CITY & GUILDS
Auto Eng.
Gen. Auto Eng.
Motor Mechanics
Auto Diesel Eng.

n Garage M'ment.
 ARB Aero Engi-
G neering Certs.

Gen. Aero Eng.

DRAUGHTSMANSHIP
Institute of
Engineering
Designers
(A.M.I.E.D.)
General
Draughtsmanship D
Elec. Draughts-
manship
Architectural
Draughtsmanship O
Technical
Drawing 0

RADIO & TELE-
COMMUNICATIONS
CITY & GUILDS,
Radio, TV/
Electronics
CITY & GUILDS
Telecoms.
Gen. Radio & TV
Eng.
Radio Amateurs
Exam
Radio Servicing
TV Servicing
Colour TV

0

0
CONSTRUCTIONAL

O Society of
O Engineers-

A.M.S.E. (Civ.) 0
O Institute of Build-

ing-L.I.O.B. 0

A.B.T. Clerk of
Works
Construction
Surveyors Insti-
tute-L.C.S.I.
CITY & GUILDS
General Building
(all branches) 0
Heating & Vent. D
Inst. Clerk of
Works
Site Surveying 0
Health Engineer-
ing
Road Construc-
tion
Quantities,
Estimates o
Hydraulics
Structural Eng.

GENERAL
Agricultural Eng. 0
Council of Eng.
Institutions 0
Farm Science D
Plastics

Supplementary
courses for Nat.
Certificates.

G.C.E.
- choose from
58 '0' & 'A'
level subjects.

Coaching for many
exams, including
C & G and assistance
in ONC I HNC.

IT PAYS TO BE QUALIFIED!
POST TODAY FOR A BETTER TOMORROW

To B.I.E.T., Dent BTV22
Aldermaston Court, Reading RG7 4PF QN BTV22

Block Capitals Please
ADDRESS

OTHER SUBJECTS
Accr,dlted by CA.C.C.

BRITISH INSTITUTE Of ENGINEERING TECHNOLOGY

AGE
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Maxi -Super HT 1810

and

Maxi -Mini HT 1800
Solder Sippers

Longs

2 NEW SOLDER
SIPPERS MAKE
DE -SOLDERING
QUICK & EASY

Designed for use when working or re -working
P.C. Boards. Permits removal of molten solder
from Multi -leg components, enabling easy ex-
traction. The solder is 'sipped' through the
nozzle, and automatically ejected when the
instrument is next used.

A Swiss precision instrument manufactured to
a high degree of accuracy.

The anti -corrosive outside casing has a knurled
finish for more positive grip, and encases plated
internal parts.

The Maxi -Super has been designed
with a 3.5 kg. spring action recoilless
plunger, whilst the Maxi -Mini with its
conveniently shaped operating button,
has a 2.5 kg. spring action plunger,
protected by a channel guard.

Both models have been designed with
an easy -to -replace 'dupont' teflon
screw -in nozzle.

NIN NB Ell Ell Ell MN EM = al MI MI EN MI Ell
N PLEASE FORWARD PLEASE SUPP , PLE4E SUPPLY IN

. further details. 4_1 1810 at £6.60 1800 at £4.95 91I1 without obligationrin Maxi -Super HT Maxi -Mini HT

I enclose cheque valuell_t_ I

POSITION/11144
0 Oso

11154, ival-ikct MosI SIGNED I
ImPrices include VAT

NM MIN IIIIIIMI MIN ON EN EN
g. ng 496 111
IIII M MN

I NAME

ICOMPANY

ADDRESS

P11 'LAY

LONGS LTD. HANWORTH LANE TRADING ESTATE CHERTSEY SURREY KT16 9LZ.


