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SIGNAL GENERATOR

£7.5.0 or 30/- deposit and 6
monthly payments of 21/8. P. &P,
5)6 extra. Coverage 100 XKe/s.
100 Mc¢/s on fundamentals and
100 Me/s to 200 Me/s on hara
monics, Metal case 10 X 64 x 54 in
grey hammer finish. Incorpora-
ting three miniature valves and
Metal Rectifier. A,C. Mains
200/250, Internal modulation of
400 ¢.p.s. to a depth of 30%; modu-
lated or unmodulated R.F., out-
put continuously variable. 800
millivolts. O.W. and mod. switch
variable. A.F, output. Incorporating magic-eye as output
indicator. Accuracy plus or minus 2%,

OSCILLOSCOPE FOR D.C. and A.C. APPLICATIONS
A high gain, extremely stable differential
Y-amplifier (30 mV;C.M.). Provide ample
sensitivity with A.C. or D.C. inputs. Espe-
cially suitable for measurements of tran-
sistor operating conditions where main-
tenance of D.C. level is of paramount
importance, Push-pull X amplifier; Fly-
back suppression: Internal Time-base
Scan Wavelorm available for external use;
pulse output available for checking TV
line O Transformers, ete. Provision for
external—I/F and C.R.T. Brightness
Modulation, A.C. mains 200/250v.£18.18.0.
P. & 12, 8/~ or £4.18,0 deposit, plus P, & P.
8J- and 12 monthly payments of 26/6. Full
12 Months' Guarantee including Valves

and Tube, -
ALIGNMENT ANALYSER TPE

A.C. mains 200/250 v. Provides:
‘*Wobbulator'® (Swept
Frequency) Operation, for FM{
TV alignment linear frequency
sweep up to 12 Mc/s. From 400 kcfs
-80) Mc/s. Capacitance Measure-
ment. Two ranges provided,
0-60pF and 0-12pF. Special Faci-
lity enables true resonant fre-
quency of any tuned oct. LF.
transformer, etc., to be rapidly
determined. Cash price £6.19.8,
plus §/6 P. & P. H.P. terms_25/-
deposit, plus 5/6 P. & ¥, and six
monthly payments of 21/6.

CHANNEL TUNER

Will tune to all Band 1 and o
Band IH stations. BRAND
NEW by famous manulac-
turer. Complete with P.C.C.
84 and P.C.F. B0 valves (in
series).  LF. 1819 or 33-38.
Also can be modified as an
aerial converter (instruc-
t.lm;lsksugplied). Complete
with knobs. plus 4/6

32’ 6 P. &P

HEATER TRANSFORMER
To suit the above, 200-250 v., 8/-, plus 2/- P. & P.
LINE E.H.T. TRANSFORMERS

with bullt-in line and width
control, 14kV. Scan coil, 90in,
deflection on ferrite yokes,

st v
A g

Frame O.P. transformer pi.
18 kV smoothing condenser.
Can be used for 14in., 17in. or
21in. tubes. Complete with cir-
cuit diagram.

29 IG Plus
46 P, & P,
Focus Magnet sultable for the

above (state tube). 10/- plus
3-P. &P,

CHANNEL TUNER

LF. 16-19 Mcfs continuously tunable
from 174-216 Mcfs. Valves required, PCF
80 and I’CC 84 (in series). Covers B.B.C. =
and I.T.A. ranges, also Police, Fire and S &y
Taxis. etc. o

Brand new by famous manufacturer

& 10/- Puss-p.ar

RADIO & T.V. COMPONENTS (Acton) LTD.

21c HIGH STREET, AGCTON, LONDON, W.3
Al] enquiries 8.A.E. Goods Not Despatched Qutside UK,

January, 1963

6in. 8in. 7in. x
4in. Money
back guaranteed. Enquire for
other sizes. Ex. mfd. salvage.

ILFord 6001/3

DUKE & CO (Lonoon) Ltd

621/3 ROMFORD RD.
MANOR PARK EIi2
10 mins. from Liverpool St.

VALVES 9d. Each

Thousands of ex-service stock,
and ex-government. All good.

P.P. 2/3. MOST TYPES AVAILABLE.
Post 3d, FREE LIST.

TV Aerials; 25/-, Indcor
combined. Complete with
12ft.co-ax,.and plug. P.P.216,
TV Aerials: ‘35’6. Loft
Guaranteed Ins. & Carr. ‘Q‘.’;"&b"v‘f,ﬂh 3 Selllg,.l,zng'rﬁ!:

ear. 12'6 Swive! bracket for Univer-

Y
Add 10/- refundable on receipt of . 1]
your OLD tube. sal fixing. P. & P. 3/6.
110° Tubes in Stock. Co-ax Cable: éd. per yd.
35/- 36121, 14KP4, i4|.—5l_ca;:. Co-ax Plugs: 1/3 new.
Ex Rental stock SEND FOR LIST

REGUNNED TUBES
21 in. 99/6 17 in. 90/-
15, 14, 12 in. 70/-

COMPLETE TELEVISIONS
14 INCH 17 INCH
£7.10.0 £11.10.0

J% 12 months free replacement on
Tubes, Valves, Components.

* Ex Rental and repossessed tele-
visions.

% All channels available,

¥ Demonstrations daily.

* Legs—39/6 per set.

Y Part exchange allowance on
Radios, TV'’s, etc,

Personal collection advised, or In-
sured Carr., [4in., 20/-; 17in., 30/-,

[ MS TELEVISION TUBES
PROVED
® owe vith A reliability :-

PACK A GREATER PUNCH THAN EVER
TRY ONE NOW AND SEE THE DIFFERENCE!

I8 month guarantee with all our tubes

. COST TO YOU WITH
SIZE © ALLOWANCE ON
| RECEIPT OF OLD TUBE

12in. t4.76  £3.17.6
14in. £4.15.0 L £4. 5.0
15, 16, 17in.. £5.150  £4.15.0

Carriage and Insurance 10/6 extra on all tubes

PRICE

BUY FROM ACTUAL MANUFACTURERS WHO
KNOW HOW TO REBUILD A TUBE

MARSHALL’S for TELEVISION LID.

131 St. Ann’s Road, Tottenham, London, N.15
STAMFORD HILL 3267 & 5555
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PRACTICAL TELEVISION

The decision is vours. To be a
success in your chosen career; to
qualify for the highest paid job . ..
to control a profitable business of
your own. Ics home-study courses
put your plans on a practical
basis; teach you theory and practice;
give you the knowledge and experience
to take you, at your own pace, to the
top.

Choose the RIGHT course:

RADIO & TELEVISION ENGINEERING
INDUSTRIAL TELEVISION

RADIO & TELEVISION SERVICING
RADIO SERVICE AND SALES

VHF/FM ENGINEERING ELECTRONIC
COMPUTERS & PROGRAMMING

1cs provides thorough coaching
for professional examinations:

Brit, 1.R.E.,, City and Guilds Tele-
communication Technicians, C, & G.
Radio & TV Servicing (R.T.E.B.);
C. & G. Radio Amateurs.

THERE ARE 1CS COURSES TO
MEET YOUR NEEDS AT EVERY
STAGE OF YOUR CAREER.
FILL IN AND POST THIS
COUPON TODAY.

You will receive the FREE 60-page
1¢cs Prospectus listing examinations
and ICs technical courses in radio,
television and electronics PLUS
details of over 150 specialised
subjects,

.—m————n———-—m——&———————-—_

(]
| INTERNATIONAL CORRESPONDENCE SCHOOLS |
| (DEPT, 165), INTERTEXT HOUSE, PARKGATE RD, LONDON, S.W.H {
: PLEASE SEND FREE BOOK ON....vvuees vereeen Creerrerenterennsen :
| NAME it rrenanene rerrersersirnens cesreoe cesersaveses |
b ADDRESS oottt ererasemrroranes RN |
| |
| -------------------------------------------------------------------------- susterRreN . - l
I OCCUPATION i ii it iieieiietvaransetsasorensenrrrsersnronness AGE. iverevancane l

l

L—--_-_----———------------
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LEARN AS YOU BUILD

Practical Radio Courses

Gain a sound knowledge of
Radio as you build YOUR
OWN 4. and 5-valve superhet
radio receiver, Signal Generator
and High-quality Multitester.
At the end of the course you
have three pieces of permanent
and practical equipment and a fund
of personal knowledge and skill.
1cs Practical Radio courses open a
new world to the keen Radio
amateur.

Other

ICS courses include:

MECHANICAL, MOTOR
FIRE, ELECTRICAL &
CHEMICAL ENGINEERING,
FARMING, GARDENING.
ARCHITECTURE &

WOODWORKING,
SELLING & MANAGEMENT,
ART. PHOTOGRAPHY,

etc., etc.

PLEASE STATE ON COUPON
SUBJECT YOU ARE
INTERESTED IN ...

163
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Two invaluable data volumes for servicemen,
engineers and the serious enthusiast . . .

New, revised 2nd edition

RADIO
SERVICING

= SERVICING Bl POCKET BOOK
' | POCKET BGOK The fully-revised ::::: (:di:oyn :f.thz.p:u?: ;I:oec:et manual and data

book contains much new information. Of particular interest will be the
practical guidance on the servicing of trensistor receivers and the repair
of printed wiring panels,

It provides the essential information and data needed in the day-to-day
work of servicing the whole range of modern A.M. and V.H.F..F.M,,
valve and transistor radios. Experienced engineers, trainees and news-
comers to servicing work will all find that this book shows an under-
standing of their real needs, and will repay its cost time and time again.

CONTENTS
Modern A.M. Valve Receivers . Principles and Practice of F.M. Receivers . Transistor
Receivers . Car Radio Receivers . Mono and Stereo Record Reproduction . Workshop
Organisation and Practice . Servicing Equipment , Ffauit-Finding and Replacements
Receiver Alignment . Receiving Aerials and Earths . Electrical interference . Useful
Formulae . Colour Codes . Broadcasting Stations . Valve and Tronsistor Data
Battery Equivalents.

198 pages of facts, many line drawings and
circuit diagrams I2s 6d (13s 6d by post)

Now in its third revised and enlargﬂl

edition . . . planned for on-the-spot use

TELEVISION
retevision §  ENGINEERS’
enGiINeers | POCKET BOOK

edited by J. P. Hawker

POCKET BOOK E Much new informatien has been added to the enlarged and fully revised third

edition of this pocket manual and data book, specially designed to meet the
every-day practical needs of atl concerned with the repair and maintenance of
modern television receivers.

Apart from essential reference data on cathode-ray tubes, valves, television
stations and transmission standards, there are extensive sections on the basic
circuits used in receivers, on fault finding—including a new trouble tracing
chart—and on the alignment of Band /1l receivers. There is guidance on the
conversion of Band | sets and a comprehensive list of receiver intermediate
frequencies. Colour and transistorised receivers are described.

There are also special sections on servicing equipment, dealing with printed-
circuit models and projection receivers, aerials and interference problems.

Both the experienced engineer and the newcomer to service work will find this
handy book invatuable for on-the-spot repairs as well as a most useful addition
to his workshop library.

258 pages. Over 200 illustrations
I2s 6d (I3s éd by post)

FROM ALL BOOKSELLERS
...or, in case of difficulty, at post prices from

I ’2 6d h GEORGE NEWNES LTD., Tower House, Southampton
on y s. . eac Street, London, W.C.2.

NEWNES

{© Radios-TV Library}
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The Editor will be pleased to conslder
articles of a praclical nature suilable
Jor publication in *'Praclical Television™,
Such drticles showld de wrilten on one
side of the paper only, and should con-
tain the name and uddress of the sender.
Whilst the Editor does not hold himself
responsible for the manuscripts., every effort
will be made to return them if a stamped
and addressed envelope is enclosed. Al
correspandence intended for the Edifor
should be addressed to The Editor,
“Practical Television, George Newnes,
Ltd,, Tower House, Svuthampton Street,
London, W.C.2

meg to the rapid progress in ihe
design of radio and lelevision apparatus
and to our efforts to keep our readers
in touch with lhe lalest developments,
we give no warranty thal apparatus
described in our columns is not the sub-
fect of letlers patent.

Copyright in  all  drawings. photo-
graphs und articles pudblished in
“Practical Television™ 1is  specifically
reserved  throughoul the  countries

signatory to the Berne Convention and
the U.S.A. Reproductions or imitations
of any of these are therefore expressly
forbidden.
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Prospects

HE New Year ahead of us heralds the promise of new and
T exciting prospects on the television scene. The Director of
BBC Television, Mr. Kenneth Adam, recently stated that
the Corporation hopes to start its second channel on 625-lines
early in 1964, and that the BBC considers that some element
of colour must be introduced at the earliest possible opportunity.
We were encouraged to hear that BBC-2 is not to be regarded
simply as an extension of BBC-1. Mr. Adam spoke of alterna-
tives to sport in the afternoon and light entertainment in the
evenings. If this type of thinking can be translated into actuality
then we should at last have a real alternative programme and
not merely a choice between two similar types of programme.
Colour programmes will always be very expensive and it is
likely that there will never be more than an hour or two of
colour programmes per day. Colour will only be used for
special highlighted programmes best suited to such treatment.
The real fly in the ointment is likely to be the cost of colour
receivers—although a prominent member of the industry has
forecast that in three years time sets may be available at just
over £200. This would come down with demand, of course,
and rental facilities will bring colour within the reach of many
households, perhaps most,

All this, however, is still tantalisingly in the future. But in
the meantime, new 625-line u.h.f. tests have been started from
Crystal Palace on channel 44 (655.25 Mc/s vision, 661.25 Mc/s
sound) both in monochrome and colour (NTSC now, SECAM
later) daily Mondays to Fridays. Early in 1963, simultaneous
transmissions will be made on channel 34.

All this hustle behind the scenes, and the imminence of the
new 625-line w.h.f, programme in 1964, makes it all the more
difficult to understand why the organisers have cancelled the
1964 Radio Show. It seems a major blunder to throw away a
golden opportunity to display the new sets at a time when the
public’s interest will be at a peak.

That this viewpoint is shared by the industry is borne out
by the plans being made by some of the larger companies to
mount their own private exhibitions during the traditional
Showtime period.

%M&%WWM&%WWWW

: Seasonal Greetings

to all our readers

from the Editor and Staff of
] Practical Television

o )
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Our next issue dated February, will be published on January 12and,
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Television Receiving Licences

V_I‘HE following statement shows

- the approximate number of
Television Receiving Licences in
force at the end of Octaber,
1962, in respect of television
receiving stations situated within
the various DPostal Regions of
England, Wales, Scotland and
Northern Ircland.

Region Total
London .. .. .. .. .. 2,029,208
Home Counties . .. .. 1,719,198
Midland .. .. .. . 1,802,420
North Fastern .. . 1,931,223
North Western 1,805,050
South Western .. . 1,050,612
Wales and Border Countles 730,288
Total Kngland and Wales .. .. L,R67,999
Seotland . . .. .. Lo w247
N. Ir¢lund 199,039

Grand Total ., .s L. 12,167,178

Another Aerial at Moray Firth

B,IANY more residents in the
Moray Firth area of Scotland
will be able to receive stronger
television signals when extensions
are completed at the British
Broadcasting Corporation’s tele-
vision station at Rosemarkie. An
additional aerial will double the
size of the existing aertal array. A
contract for the supply and instal-
lation of the new aerial array has
been placed with EMI Electronics
Ld.
Signals being radiated in this
arca are Band I BBC TV pro-

grammes. Reception will be
greatly improved by the new
aerial, particularly for people

living in outlying areas.

The additional acrial, which is
being built to BBC specifications,
will be erected in sections and
fully tested at EMI's Hayes
factory, before it is delivered to
its site in Rosemarkie where it
will come into use during the
autumn of 1963.

Closed Circuit TV for Security

YVLOSED circuit television is
being used more and more in
industry and business and one of

TELEVISION TIMES
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the latest applications is to add
security to the headquarters of
Messrs. Securicor Ltd. Persons
approaching the building can be
seen over a Beulah closed circuit
TV installation before the door is
opened.

For such purposes Beulah have
recently brought out two special
monitors, one with a 14in. screen
and one with an 8in. screen.
These may be used with nearly
any type of closed circuit TV
systems in use.

New Swindon Station

']‘HE new television station at
4 Swindon, Wiltshire, was
bought into service on 5th
November. This new BBC trans-

mitter operates on channel 3
(vision 5675Mc/s, sound
53.25Mc/s) using  horizontal

polarisation, which means that

receiving aerials must be hori-
zontal. As it must share this
channe! with several existing BBC
stations, the service area is
restricted in order to avoid caus-
ing interference in other areas.
The new station provides im-
proved reception for a consider-
able number of viewers in and
around the town of Swindon.

TY at Manchester Airport

OFFICIALLY opened recently,
was the new 23 million pound
air terminal building at Man-
chester Airport. By means of
closed-circuit television pas-
sengers using this airport will be
able to see as well as hear up-to-
the-minute flight arrival and
departure information.

Sixteen 27in. television
receivers, placed at vantage points

Two Securicor officers adjusting a Beulah transistorised monitor in use at
their headquarters.

{© Radios-TV Library}
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throughout the building, are con-
nected to a Flight Information
desk designed and manufactured

by Pye  Telecommunications
Limited.
There are four television

cameras in the control console,
Two cameras are used for arrival
and departure information. A
further camera is used to fill in
quiet times with advertisements
and the fourth is focused on the
announcer when she gives in-
formation over the public address
system.

E.B.U. Sound Sub-group Com-
mittee

ECENTLY ATV were hosts

* to the Furopean Broadcasting
Union sound sub-group, their
meetings being held at ATV
House. This international group
has members drawn from many
European countries, including
Italy, Germany, France, Austria,
Holland, Belgium and the United
Kingdom, and is under the
Chairmanship of Mr. L. F.
Mathews, of ATV. The terms of
reference of this group include
the study of all aspects of the
sound transmissions of television
services in the European Broad-
casting Union, and also the sound
only services.

The London meeting just held
was of great importance, due to
the number of far reaching
matters requiring solutions, and
concentrated study with little
break, was required for the work
to be concluded satisfactorily, and
with a large measure of agree-
ment,

Opera House Microwave Link

NE of the most expensive

televiston musical program-
mes ever presented by Associated
Television Ltd, — “A Golden
Hour ”, starring Maria Callas and
several other international artistes
—was transmitted live by micro-
wave link from the Royal Opera
House, Covent Garden, on 4th
November.

The microwave link, manu-
factured by EMI Electronics Ltd.
was installed on the Opera
House roof. Television signals
were beamed by the link across
the rooftops of London to High-
gate where EMI microwave link
receiving equipment is per-
manently installed on a very tall
block of flats. From there the
signals were piped along a land
line to the ATV switching centre

TELEVISION TIMES
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The aerials of this receiving station in Belgium were supplied by
J-Beam Aerials Limited.

at Foley Street in the West End
of London. The pictures were
then relayed 10 transmitters
throughout the country,

TY Aerials for Belgium

ALL the aerials used in the TV

; and f.m. relay receiving
station at IL.iege, Belgium, were
supplied by J-Beam Aerials Ltd.,
a British firm.

The tower at the receiving
station is 150ft high. Twin
aerials are supported by horizon-
tal arms 9ft long, bolted to the
side of the tower’s shaft. A total
of nine Band III twin double
eight slor aerials, three Band II
double four slot and two assem-
blies of four Band IV double
eight slot aerials are used.

BBC 625-line Television Field Trials
on U.H.F.

ON 3rd September, 1962, the

BBC began a new series of
television field trials in the u.h.f.
bands on 625-line standards from
a transmitter at the Crystal Palace
site in London. For some time

{© Radios-TV Library}

the test transmissions, which are
on channel 44, consisted of plain
carrier, special test signals and
test cards, but on Monday,
Sth November, the full schedule
of test transmissions forecast in

previous  announcements = was
introduced.

They take place daily from
Mondays to Fridays inclusive
between 10 am. and 1 pm.;
2 pm. and 5 pm; and 8 p.m.
and 9.30 p.m.

The daytime transmissions in-
clude indentification captions,

test cards and still pictures both
in monochrome and in colour. In
the evening, both black and white
and colour firms are transmitted.

The colour transmissions use
the N.T.S.C. system, modified
for 625-line television standards.

Early in 1963 simultaneous
transmissions will be made on
channel 34.

It should be noted that chan-
nels 34 and 44 are being used for
experimental purposes only; they
are not the channels that will be
used for future 625-line services
in the London area.
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How will the new channels line up
Can | convert my existing receiver
How about the 405-line-only sets
What kind of new set should | buy ®
How do the dual standard sets work

January, 1963

PROBLEMS OF 623-LINE CONVERSION

./4 MONG other things we can now be certain
that the proposed third and fourth television
programmes will be via the medium of u.h.f. on
625 lines and that the remaining two programmes,
making a total of six channels, will also operate on
similar standards. We can also be certain that the
existing v.h.f. transmissions on 405 lines will con-
tinue for at least the useful life of a new 405-line
receiver. ‘This means, of course, that existing
single-standard receivers will not suddenly be
rendered obsolete.

These are but two of the recommendations made
by the Pilkington Committee and which have since
been accepted by the Government in a White
Paper. It now remains for Parliament to sanction
the implementation of this new mode of television
broadcasting and this is expected to happen at the
start of the winter Session of Parliament.

There are various political issues also involved
which do not interest us here, but it has been pro-
mised by the Postmaster-General that these will
not hold up the final authorisation on standards.
Thus we are all set for a new era in television
broadcasting.

Channel Line-up

The pattern is for an eventual six channels in
all, operating both in the v.h.f. and u.h.f. bands and
all on 625 lines. The first two new channels will
be given over to the BBC and the ITA, the former
to operate first and the latter when cerrain political
factors have been settled. - Thus at some point in
the future we shall have four channels operating—
the existing two of the BBC and ITA at v.h.f. on
405 lines, plus two more at u.hf. on 625 lines.
There is, however, the possibility that the two new
channels will at first duplicate the programmes of
the existing 405-line v.h.f. stations either in part or
whole., Nevertheless, the new stations will put out
from time to time compatible colour signals.

The new transmissions will start in the London
area and the first transmissions are expected to take
place either towards the end of this year, on an
experimental basis, or at the beginning of next year,
leading up to a permanent service. The new trans-
mission will then spread across the country as
speedily as possible in sections, thus building up
to what we can call “ phase one” of the new
development.

During the development of phase one shadow
v.h.f. stations on 625 lines will be constructed.
These will not be put into service until some pre-

by
GORDON J. KING

determined time in the future and on that day the
old 405-line rtransmissions will cease, but by then
all the existing 405-line receivers will be past their
useful life and viewers will be in possession either
of a dual-standard receiver or of a 625-line-only
model (the latter have yet to be put on the market).

At that time the shadow 625-line v.h.f. stations
will be put into operation and this we can call
“phase two ™ of the development, At this stage,
then, we shall have four channels all on 625 lines
—two at v.h.f. and two at uhlf,

There is room still for two more 625-line
channels and these will be developed as * phase
three ® of the exercise, probably carrying colour
signals, It should be understood, though, thar
colour will happen before that time, as has already
been intimated, but it will be some years before a
colour set 15 a domestic proposition. They may
start off at about £700 or £800 within the next few
months and the main demand will be by pro-
gramme companies, technical institutions, advertis-
ing agencies and the like. As the demand increases,
however, the price will fall and as a domestic set
they will probably range between £150 and £250,
depending upon style, screen size, sensitivity and
SO on.

Conversion

Shall I be able to convert my existing sets
This question is one that cannot at present
be answered with a ready “yes” or “no™. A
considerable amount of development work has gone
into the new dual-standard receivers, which are
designed either for the immediate switching to one
standard or the other or for later conversion to
dual-standard operation.

These receivers are, of course, specifically
designed for conversion and there should be no
uzlue problems here apart from the connecting of
a u.h.f. tuner and, in the *“ convertible ” models,
the fitting of the extra sub-sections to alter the
operating standards and to facilitate the standards
switching. Viewers in possession of such receivers
may be able to obtain through their dealers kits of
parts and instructions for undertaking the installa-
tion of the u.h.f. tuner or the complete dual-
standard conversion.

In some cases, however, it may be the policy of
the manufacturer to issue such kits only to dealers,
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January, 1963 PRACTICAL

meaning that the dealer may not be in a position,
or even prepared, to supply the experimenter with
the necessary parts and instructions.

Each type and make of receiver will have its own
method of conversion and, possibly, u.h.f. tuner,
so there will be no “standard ” kit of parts avail-
able for this work. It will be recalled that a very
similar state of affairs existed when Band III
started. The various manufacturers designed their
own front ends and tuners and, although the design
might have been based on a “standard ® tuner,
various alterations were made to enable it to suit
the particular type of set.

The standard change, however, goes much
deeper than Band III conversion, for there are
really two distinct operations. One is to convert
the set for switchable v.h.f.-u.h.f. operation and the
other is to alter several circuits within the sound
and video stages and the timebase so that the set
proper will respond to signals having the CCIR
characteristics,

Although the first is comparable to Band III
conversion it will necessarily be somewhat more
complex owing to the far higher frequencies
involved, but it is a job that could be done by the
average experimenter. The second is highly likely
to result in complications. Most of our readers
who are conversant with television circuits and
construction could undoubtedly follow the manu-
facturers’ instructions on fitting the various sub-
assembles sg as to make a “convertible® set
switchable over the two standards but, as
intimated, the biggest problem may be in acquiring
the necessary parts.

405-line Sets

Here the field is wide open and from time to time
in these pages will be detailed methods of dual-
standard conversion and, indeed, ideas for convert-
ing an existing 405-line receiver to 625 lines at
u.h.f.

If the first two new channels simply duplicate
the programmes of the existing 405-line stations
then many readers with a “second” or experi-
mental receiver may just want to try their hands
at converting or rebuilding this for operation of
625 lines only. This will enable them to acquire
very useful information on the various factors of
the CCIR transmissions ar very little cost.

This type of alteration would
undoubtedly be far less com-
piicated than endeavouring to

TELEVISION
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New Receivers

When the new transmissions start there will be
many who will not wish to experiment with their
existing sets but who will wish to purchase an
entirely new model, and it should be remembered
that many viewers have refrained from purchasing
a new model pending the outcome of the Pilking-
ton Committee report, so there is likely to be quite
a demand for the new models.

The question will then be “ What kind of set
should I purchase?” By that time all new sets
will be of the dual-standard variety, ready rigged
with all the new circuitry and uhf. tuner in
addition to a v.h.f. tuner, Choice of set will then
be much as it is today or, at least, as it was yester=
day. Most models will be engineered for the
maximum possible useable gain, since the service
area of the u.hf. stations will be approximately
one-third of comparable v.h.f, stations.

There will thus exist many fringe areas to start
with, so the new sets must be designed to obtain
as much signal as possible in these areas and also
in the small pockets of low-signal field which are
bound to exist in proximity to heavily-built-up areas
and in areas which are screened by hills. By far the
biggest factor in the new models will be the noise
figure of the tuner, for upon this will depend just
how little signal the set will operate on whilst
giving a “ snow-free ” picture. The lower the noise
figure the better will be the set’s performance in
poor signal areas.

Many of the new models, especially those
designed specifically for fringe areas, will have
fiywheel line sync circuits, which is a desirability
with the CCIR system, where negative vision
modulation is employed.

If the new channels are to carry entirely different
programmes from those on the partnered 405-line
service then there will definitely be a great incen-
tive for viewers to abandon their old sets and invest
in a new dual-standard model, for these would
then give a further choice of programmes coupled
with the extra number of lines. If the programmes
are to be duplicated to start with, however, the
chief incentive for purchase will simply be the
novelty of the extra number of lines on the u.h.f.
channels. But, of course, these sets will always be
ready for the new programmes when they start,
and it seems that once development gets under way

Negative-going

Positive-going -
picture signal

picture signai

make an ordinary 405-line set at tube cathode
switchable over the two stand- Vision IE

ards, Even if different pro- 40-215 345 Mc/s Picture
grammes are initially transmitted | Mo/s tube

on the new standards there still

may be a good case for convert- VHFE Vision iF L Vision Video

ing the second set to 625 lines. Tuner stages Detector Amplifier “-\J
The existing “ domestic™ set

could then still be used on the ]

ordinary 405-line signals and

the converted set on the new Sound Det Line
programmes. In that way one Sound IF SZ‘;:de]sf » AF Amp. Timebase
could very quickly assess the 3B M @ and OQutput (10925 ¢ /%)
desirability of the  extra Loudspeaker

number of lines and discover

the idiosyncrasies of uh.lf. L frame
propagation as compared with Fig. I—Block diagram of the basic stages of a (50 ¢/5)
v.h.f, standard 405-line receiver.
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Fig. 2—The greater complexity of a dual-standard set is seen by comparing this block diagram with that in Fig. |

it is quickly going to spread in both terms of area
of coverage and programmes.

Basic Features

In Fig. 1 is given a block diagram of the existing
type of 405-line sets and in Fig. 2 a similar diagram
of a dual-standard receiver. That in Fig. 1 is well
known by most of our readers where the incoming
signals are converted to the *‘standard if.” by
the tuner and then amplified separately as sound
and vision so that they feed the speaker and picture
tube in the usual way.

Fig. 2 shows how the receiver is made that much
more complicated by the dual-standard facilities.
On 405 lines the receiver operates in the same way
as shown in Fig. 1, but when the * standard-

change > switches, S1 to §7, are changed over the

following basic operations take place.

The v.h.f, tuner and 405-line vision if. section
are disconnected and the vision detector is fed
instead by the w.h.f. tuner and the associated 625-
line vision i.f. section, this being handled by S2
on the diagram. Switch S3 changes over the
polarity of the vision detector so that it is able to
cater for the negative-going vision signal of the
625-line signals, Switch S4 alters the biasing of
the video amplifier, bearing in mind that the
picture tube cathode must still receive a negative-
going signal on 625 lines, the same as it does on
405 lines.

It will also be seen that the vision if. on 625
Lines changes to approximately 38-9Mc/s (from the

405-line if. of approximately 34-5Mc/s). The
sound if. also changes from approximately
38-15Mc/s (405 lines) to 6Mc/s (625 lines).

Actually this frequency is what is called the “ inter-
carrier if.”, it being the difference between the

sound and vision carriers of the real signal. This,
then, means that the real 625-line sound carrier is
32-9A1c/s.

The 6Mc/s inter-carrier sound signal is picked
up either from the output of the vision detector or
the video amplifier and is then fed, via switching,
to the sound channel which is now responsive to
6Mc/s. The sound channel change-over is accom-
plished by switch S1. Switch S5 selects the
appropriate detector and, as the sound is frequency-
modulated on 625 lines, there is a change from an
ordinary a.m. diode detector (405 lines) to a ratio
detector, like that used in an ordinary f.m.
receiver. Finally, switch S6 switches the output
of the detector in use to the a.f. amplifier and
sound output stages.

In the timebase circuits the frame frequency
remains the same for both systems but the line
frequency is changed (S87) from 10,125c/s (405
lines) to 15,625¢c/s (625 lines). In most sets there
are two line hold controls, one for 405 lines and
the other for 625 lines.

These, then, are the basic functions which must
change on an existing receiver, but in addition the
625-line vision channel must be wider than the
405-line counterpart to accommodate the greater
range of video frequencies that the higher definition
pictures demand. On the face of it, therefore, it
would seem that the constructor would be far able
to produce a total change-over of standards than a

'set which would work adequately on both systems.

In future articles we shall describe methods of
changing the various stages of 405-line receivers so

. that the set as a whole will operate on 625 lines.

For those readers interested in examining the
new dual-standard receivers in detail we would
refer them to the two articles on the subject which
appeared in the May and June, 1962, issues of
PRACTICAL TELEVISION.
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SERVICING DATA AND

MODIFICATIONS

By D. Elliot

(Continued from page 126 of the December issue)

3 HE experimenter invariably comes up against
the problems associated with the use of a fairly
recent tube in a not-so-modern chassis. Certain
old-type tubes are becoming increasingly more
difficult to acquire, thereby often demanding the
employment of a tube which differs somewhat in
characteristics from the original to keep the set in
service.

There is another angle on this, and that is certain
recent tubes are somewhat less expensive than the
very old ones, especially on the surplus market.
Thus when the time comes for tube replacement
many an enthusiast is encouraged to experiment with
a larger tube than that originally fitted to the set.

902

1102

Ly

Fig. 44—The increase in scanning angle permits the
design of tubes with larger screens and shorter necks,
as this diagram shows. It is not easily possible to
repiace a narrow-angle tube with one of great
scanning angle without also replacing the scanning
coils and re-designing the timebase circuits.

At the outset it must be made perfectly clear
that some of the early sets are just not capable of
producing a satisfactory picture on a tube any larger
than the original. This is not to say that a picture
would not resolve on a larger tube, as pretty well
any chassis can be adapted to give some sort of
picture on a tube of almost any size.

There is very little satisfaction, however, in
fitting, say, a 17in. tube into a 12in. chassis only to
find that the picture cannot be made to fill the
screen, that it is badly out of focus and that it has
to be viewed in semi-darkness.

Four Factors

There are four main factors which should be
examined carefully before a decision is made to try
a tube which differs in type and/or size from the
original. The most obvious is the mechanical one.

For example, can the chassis and cabinet be adapted
reasonably easily to take the proposed tube?

‘The three remaining factors are electrical, and
the most important is probably the scanning angle.
Early tubes have a relatively narrow scanning angle
compared with their modern counterparts.
Generally speaking, the wider the scanning angle,
the greater the scanning power required to deflect
the electron beam across the screen (see Fig. 44).
The very latest, short-neck tubes have a scanning
angle of 110deg., compared with the earlier 90deg.
and the very first 50-70deg.

Scanning power is delivered by the line and
frame timebase amplifiers, and on many early
models these stages are working pretty well flat out
to deflect the beam over a relatively narrow scan-
ning angle. Thus, it is not always easily possible to
make a modification which will produce the extra
power required. Such attempts often result in
extremely bad linearity and early failure of the
timebase valves and transformers.

After the scanning angle comes the final anode
requirement. If the proposed tube requires, say,
16kV of e.h.t., then one cannot expect too much in
the way of brightness if the chassis produces only
9kV. But, perhaps, it may be possible to step-up the
e.h.t. voltage. Remember, though, that when this is
done the electron beam becomes “ stiffer ** and calls
for even more scanning power to deflect it fully

-across the screen.

Gun Assembly

The third major electrical factor is the gun
assembly proper. In the early days most tubes were
either triodes or pentodes using magnetic focusing,
Today, however, there are many pentodes and
multi-electrode tubes, some of which are designed
for electrostatic focusing.

Finat
anode

len trap
magnet

Focusing
magnet

G2

First
anode

e
Electron beamn
ito tube face

Beam bent by
lon trap
magnet tield

Fig. 45—An ion trap assembly similar to that shown

requires the use of an ion trap magnet to bend the

electron beam round the final anode. If @ magnet is

not used the beam will never reach the screen but will

impinge upon the side gf the final anode along with
the ions.
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A triode tube requires a greater magnetic focusing
field for optimum performance than does a tetrode
or pentode. This means that when changing from
one to the other the focusing unit also has to be
modified or replaced. It is impossible to increase
the focusing field, but it is possible to reduce it by
the use of magnetic shunts (see later).

When it is proposed to employ a tetrode or pen-
tode to replace a triode tube, a relatively high first
anode potential (400-500V) has to be obtained from
the chassis. If the set features a booster diode this
potential can be obtained from that circuit without
too much trouble, but otherwise some other source
has to be produced.

‘The heater is not so bad, for almost all tubes
gapart from the very early ones) have 0-3A heaters
or including in a heater chain of the same current.
The heater voltage is then unimportant as any slight
difference in voltage will be balanced throughout
the chain. If the current differs from the chain
current, a separate heater transformér is necessary
solely for the tube heater {(a.c. mains only).

Final Points

The remaining factors are probably not so im-
portant as the foregoing, and include such things as
ion trap assembly and external conductive coating.
While the original tube may not have an ion trap
assembly, there is a strong possibility that the
proposed replacement may have,

It is important, therefore, to find this out before
spending a lot of time wondering why a raster
cannot be obtained. An ion trap magnet is, of
course, required to be accurately adjusted on the
neck of a tube incorporating an ion trap assembly,
for without such a magnet the beam will never
reach the screen (see Fig. 45).

Most modern tubes feature an external conduc-
tive coating on the flare. A similar coating is
present inside the tube, and the two coatings form
the plates of a capacitor, with the glass acting as
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Fig. 46 {above, left}—When a coated tube is used

to replace a clear tube,- the e.h.t. smoothing

Circuits as shown here can be abandoned. However,

when a clear tube is used to replace a coated one,
such a circuit must be fitted.

Fig. 47 (above, right)—The correct tube bias can be

achieved by adjusting the value of Rl for maximum

brightness with the brightness control tuned fully
clockwise.
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the dielectric. The inner coating is bonded to the
final anode connector and the external coating must
be bonded in several places to chassis, so that the
so-formed capacitance will serve as the e.h.t.
reservoir capacitor.

In receivers not employing this type of tube a
separate e.h.t. capacitor is used, and there may also
be an additional smoothing capacitor with a high-
pulse type resistor connected between the two
(Fig. 46). Thus, when a coated tube is used here
the e.h.t. smoothing system can be abandoned.
Conversely, an e.h.t. smoothing system must be
fitted when a coated tube is replaced by a clear one.

Tube Replacement

With all these things in mind, the experimenter
should, at least, be able to decide whether or not
a proposed replacement is a feasible proposition. A
number of manufacturers use a common chassis In
both 14in. and 17in. models. In many cases this
means that a }7in. tube can be used to replace the
original 14in, without any difficult electrical
modifications.

In other cases, there may be a slight modification
to the line timebase circuits to produce a greater
e.h.t. voltage for the 17in. or 2lin. models, and this
modification may include a line output transformer
with slightly different characteristics from that used
in the chassis with the smaller tube.

The characteristics of a2 picture tube are affected
by the value of voltage used on the first and final
anodes, but with other things being equal a 14in.
tube can be replaced with a 17in. provided the
electrode assembly and scanning angle of the pro-
posed replacement are the same as that of the
original,

With such tubes, as for instance the Mullard
MW36-44 (14in.) and the MW43-69 (17in.), the
bases are usually the same, as also are the heaters.
In the majority of cases, the larger tube can simply
be connected direct to the circuit and it will work.

To obtain the same value of light emission per
given area of screen, however, the larger tube
usually requires a slightly greater e.h.t. voltage than
the smaller one. With the tubes mentioned above,
for example, the 14in. runs at 12kV and the 17in.
at 14kV. A 2lin. tube, with the same scanning
angle (70deg.), such as the MWS53-20, requires some
16kV for optimum illumination. With all the tubes
mentioned above, however, the first anode voltage
18 the same: 300V.

The negative grid voltage required for beam
cut-off may vary, but it is not very difficult to pad
for this in the receiver circuits. The bias present
at the tube grid is relative to cathode, and as the
cathode is already positive with respect to chassis
(being connected to the anode of the video amplifier
valve) it follows that the grid has either to be at
chassis potential or some lesser positive potential
than the cathode to be biased negatively.

In Fig. 47 is shown the basic elements of the
brightness control circuit. Now, when the bright-
ness control slider is at the chassis end of the
element the grid is biased to irs maximum value
negatively (depending upon the actual positive
potential at its cathode). As the slider is turned
towards the Rl side of the element the voltage rises
positively on the grid relative to chassis.

This means that the grid becomes progressively
less negative with respect to cathode. For the best
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Fig. 48—A simple method for obtaining a first anode
potential.

results, the raster should appear almost at full
brightness (under no signal conditions) with the
control turned fully clockwise (e.g., with the slider
at R1 end of the element).

If the raster is far too bright, then R1 should be
increased in value, and reduced in value if in-
sufficiently bright. In that way the circuit can be
adjusted to suit the cut-off characteristics of the
replacement picture tube.

Mild-steel —
magnetic
shunts

Fig. 49—The focusing field can be reduced when
changing from a triode to a tetrode or pentode tube
by mild-steel magnetic shunts as this diagram shows.

An interesting dodge to secure improved con-
trast ratio with a tube whose grid base fails to
match the circuit exactly is to connect a 1-5MQ
resistor between the first anode (in the case of a
tetrode or pentode) and cathode. It is surprising
what a difference that this simple addition can make

From boosted

HT. line Ny

Picture
tube

/
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QeOMuF

A Cathode]l Heater

Fig. 50—Showing how the focus control is connected
to the latest type of electrostatically-focused tubes.

PRACTICAL TELEVISION 155

in cerrain circuits, especially in GEC models, using
GEC tubes.

When a pentode is used ro replace a tetrode, the
second anode should be strapped to the cathode,
On duodecal bases, the second anode is usually on
pin 7, with the grid on pin 2, the first anode on
pin 10 and the cathode on pin 11. The heater is
then connected across pins 1 and 12,

First Anode Potentia

Where it is required to replace a triode with a
tetrode or pentode a source of first anode potential
must be obtained from the chassis. In many
receivers the boosted h.t. voltage in the line time-
base will meet this requirement. In very early
models, however, such a voltage will not be avail-
able, in which case a small silicon or similar rectifier
can be used to rectify the a.c. mains input voltage
(Fig. 48).

Whichever way the first anode potential is
derived it should be fed to the electrode via a
100k resistor, as shown in the diagram. A second
capacitor should also be connected between the first
anode and chassis, the first being that connected
between the positive of the rectifier and chassis.
Such a circuit will give just a little over 300V d.c.
from the normal mains voltage.

The focus field will also need to be reduced when
a tetrode or pentode is used to replace the original
triode. This is not a very difficult problem to solve,
as shown in Fig. 49. Two or three magnetic shunts
are used to bridge the pole faces of the focus unit,
depending upon how much it is required to reduce
the field. These can be prepared from mild-steel
strips about Zin. wide by iin. thick and long
enough to bridge the pole pieces. They will be
held in position by the magnetism of the unit and
require no other form of securing.

Electrostatic Focusing

Some experimenters may wish to try one of the
very latest electrostatically-focused tubes in place of
a magnetically-focused original. The success of
such a venture depends very much on the capa-
bilities of the chassis, on the design of the scanning
coils and the versatility of the enthusiast,

But for those who are prepared to have a go, the
circuit in Fig. 50 may prove of assistance, This
shows the feed from the boosted h.t. line to the
first anode, and the connection of the focus preset
from the first anode to chassis, with the slider going
to the focusing electrode via a 1M(2 resistor.

To avoid confusion, the remaining electrodes on
the tube have also been identified, but it should be
noted that this kind of tube requires a picture
centring unit on the neck and, of course, the
original focusing unit must be removed. Small
beam-correcting magnets may also be required to
iron-out raster distortion which can sometimes
prove rather a problem on 110deg. tubes,

Finally, remember that it is not easily possible to
employ a 90deg. tube in a 70deg. (or less) chassis or
a 110deg. tube in a 90deg. (or less) chassis. Large
deflection angles call for specially shaped and
designed scanning coils, which have to be driven
from timebases which are far more efficient than
those featured in some of the early receivers.

(To be continued)
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SOME HINTS ON
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BUYING SECOND-HAND SETS

M/HAT is the difference between a motorist
and a viewer? Quite a lot of us are both, and
cannot for the life of us see whar is the point of
the question, that is until we come to purchasing a
second-hand car or a second-hand television
receiver.

It is then that the difference is immediately
apparent, A motorist can obtain books which will
provide him with an inside look at the car, give
him a rough idea of the current market price, and
enable him to maintain it once he has bought it.
He can also take if for a trial run, crawl about all
over and under it, or get the A.A. or RA.C. to
“vet” it for him. A log book gives him the details
of all the previous owners and the date when the
car first took to the road. ) )

No equivalent of this extensive examination is
presented to the prospective purchaser of a TV,
The purpose of this article is to begin to remedy
this shortcoming. Like a car you can pick up a
second-hand TV privately by personal recom-
mendation, by answering advertisements, or by
calling in at a local dealer. Advertisements will lead
you either to a private house or a dealer, and so
really there are only two cases to consider.

The Private Sale

This can be the most rewarding if you are lucky.
Its advantages are that you will probably be
allowed to inspect the *“ works ” more freely, check
on the date of purchase and subsequent repairs,
and you should be able to haggle about the price.
There are snags of course. There will be absolutely
no guarantee possible, and the receiver may be one
that a local dealer has already refused to make an
allowance on. Try to find out the reason for sale,
and also check that the receiver is not a rented one
or still the subject of a hire purchase agreement.
Some of the best bargains are to be found where
the owner has been on a five year maintenance
scheme which is just terminating, as the set should
have been reasonably well looked after. A private
owner i3 usually more keen for a quick sale than a
dealer.

Shop Purchase

Here the vendor will have ensured that the set
presents its best possible face to the prospective
customer, It will have passed through the service
department, and if considered worthwhile a good
overhaul, including a replacement tube, may have
been lavished upon it. In this case the dealer will
be able to offer you the 12 months guarantee on the
tube, and sometimes a three month guarantee on
the rest of the set as well. Reputable dealers who
stand by second-hand sets in this way will, in their
own interest, weed out the ones which are likely to

BY H. PETERS

be troublesome as they pass through, as two
service calls to a second-hand receiver will absorb
any profit it may have produced. A dealer obtains
his supply of sets from part exchange deals, where
the re-sale price will approximate the trade-in
value plus the cost of any repairs needed as in the
following example:

1955 17in. 13 channel set, working

but very poor. Traded in at............ £5 0. 0.

Materials used in repair (tube, r.f.

amplifier, frame output valve)............ £12 0. 0.

Labour in repairing, re-aligning, and

cleaning ... £3 0. 0.

Service during first three months...... £2 0. 0.
£22 0. 0.

Such a set could be offered for re-sale at between
£22 and £25 with a guarantee on the tube and free
service for three months. Other sources of sets are
terminated rentals and re-possessions., Here the
receiver is probably in good working order and the
selling price will be arrived at by subtracting the
amount recovered so far (less service) from the
original rental price of the set thus:

Original selling price 69 gns, £72 9. 0,
Less two years’ rent @ 10s. per week., £52 0. 0.
0
0

£20 9.
Plus two years’ servicing costs including
initial installarion, say £9 11.
£30 0. 0.

which makes the selling price around £30-£35, for
a set just over two years old in working order with-
out guarantee, .

Other receivers would be broken up or sold at
their scrap value, or trade-in wvalue, and this
accounts for the lack of good ‘ in-between”™ sets
around the £10 mark.

One point to remember is that a dealer will be in
a position to offer to erect an aerial for you, which
a private vendor will not,

Four Ages of TV

In dealing with receivers which are not new, a
word about the history of the television set may be
helpful, if only to discriminate the antique from the
senile. At the end of the war Alexandra Palace
re-opened to restore viewing in the London area,
and most of the receivers manufactured were
straight (t.r.f.) and used double sideband alignment.
When television spread to the Midlands just before
Christmas 1949 this type of receiver continued to
be produced, suitably modified to channel 4. There
were, of course, superhets but they were made
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without a view to conversion to other channels at
a later date. Screen sizes were mainly 9 and 12in.,
with the odd 10in. model.

The second age began in 1950 when the BBC
continued to push its network upwards from Sutton
Coldfield towards the North. Manufacturers
realised that their sets would need to be tunable to
any one of the five channels in Band I, but this
was considered an engineer’s job, and so the
channel selectors were usually situated at the back.
The %in. and 10in. tubes vanished, and the 15in.
tube took pride of place.

Stability of design was almost reached, when in
1955 the ITA began testing. This brought the
channel selector to a knob on the front of the set,
and at the same time heralded the introduction of
the 17in. screen, which was to have an undisputed
six years reign. Round and rectangular 14in. tubes
took the place of the 12in. and 15in. while the big
screen size was 21in. The chassis was laid along
the base of the set below the tube, and access to
almost everything was possible by laying the cabinet
on one side and removing the false back and
bottom, This was the Golden Age of Television.

The fourth age began in 1960 with the short
neck 110° tube. To create the slimline look, the
chassis became upright and was pressed close
against the tube. The initial urge to get a quart
into a pint pot produced some very compact
receivers including a few in cardboard or plastic
cases with a handle on top. This alone entitled
them to the label “ portable . Despite the compact
design the heat dissipation was the same as on
earlier models, and the fire brigades had some
interesting calls.

1962 sces the beginning of the fifth age, with the
405/625 set. Two varietics are being produced; the
convertables which need an extra i.f. strip and tuner
for the v.h.f. band; and the dual standard receiver
complete with switchable if. stages. Both varieties
give rise to some untidy chassis work, and a huge
405/625 switch running the whole length of the
set—a switch that will in all probability be used
only once,

Good Old Sets

There follows a list of models which, from the
author’s experience seldom get broken up, and
which have given good service throughout their
life. It is emphasised that there is a black sheep in
every family, and that you may know of a really
“dud " one of these models, or a really excellent
set which is not mentioned.

TV22, TV24,

Ti6l, Ti64. Also T221/231,
T283*%/284* Series. (If lo.t. is
in good order.)

MURPHY V178, V240*/250*.

PYE FVl.

R.G.D. “Deep 17 "*.

SOBELL TS17*

* These models have plenty of room on the
chassis and in the cabinet for experimenta-
tion to try c¢onverting to 625-line operation.
They also have 38Mc/s if’s which is an
advantage.

BUSH
EKCO

" Table I—Some rebresentative models generally worth
while repairing.
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It must be emphasised that much depends on the
actual physical condition of the set. One which has
rough usage and many repairs should be avoided,
regardless of its “ breeding ™.

State of the Tube

Despite the firstclass “ Lumenar” and “ Extra
Life ” ranges that the two leading makers are now
producing the tube still remains the most expensive
item to replace. Fortunately its picture tells its own
case history, and an experienced viewer can spot an
old tube immediately. The commonest fault is low
emission, which takes the form of a dull insipid
picture which resists attempts to brighten. Glisten-
ing whites and a readiness to turn negative are
apparent, the raster lines usually remain sharply
focused, but with a hazy halo. Astigmatism (the
focusing of upright and horizontal lines at different
settings of the focus control) gets worse, and the
picture is usually only visible in a darkened room.
Similar effects can be due to a loose ion trap
magnet, but in this case the picture will usually
expand vertically and shrink in width as the
brightness control is advanced. Do not confuse this,
however, with a faulty e.h.t. rectifier. Here the
advancing of the brightness control will stretch
the picture at all sides, causing it to “blow up”.

Other tube symptoms are: heater-cathode leak
producing streaky pictures in early sets, and a2 hum
bar or uncontrollable brightness in later ones; and
grid emission, which will superimpose on the
picture an unmodulated raster displaced by an
inch or two.

Look round the back of the set to see if the tube
has been boosted. This can be done by means of a
small transformer, or a 10W resistor depending on
the circuit, and the effect of boosting is to restore
some of the brilliance to a tube which has become
low in emission. Such boosting is never really
permanent, but may give a tube between three
months and a year of extra useful life.

The Cabinet

As a general rule the state of the cabinet is a
good guide to the state of the “works ™ inside.
There are exceptions of course, especially where
the top of the cabinet has lifted due to the direct
sunlight, or the glass feet of a vase of flowers have
dug their way through the wood. Minor scratches
are bound to occur, even in the best regulated
households, but most of these will disappear with
the application of a scratch removing flud followed
by a good wax polish.

The majority of cabinet finishes are cellulose
sprayed. French polishing will only be on the very
early high grade receivers. Since 1958 an increasing
number of manufacturers have been using polyester
finishes, and in the present advanced state of
techniques it is very difficult to distinguish one
from the other. In general the polyester finish is
thicker than cellulose, and not as brittle, It resists
scratches more readily, but if it is marked the
scratches are more difficult to eradicate. Early
polyester finishes had a faint haze about them and a
characteristic pungent smell reminiscent of the
wartime tear gas. Retouching on cellulose should
be carried out with cellulose wood lacquers suitably
tinted to match the tone of the cabinet, but french
polish should be used on polyester, sparingly and
carefully applied.
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A badly neglected cabinet will often revive its
lustre if all the grease and wax polish is removed
first by soapy water (which works wonders on
flower droppings) and then by an application of one
of the abrasive car polishes or even metal polish.
Finish off with wax furniture polish and elbow
grease. If in doubt about the treatment of any
cabinet try a small square in an inconspicuous
corner first of all.

Overheating the Receiver

Service engineers are abruptly divided into two
camps when the word “ overhaul” is mentioned.
Some say “If it’s working at all leave it severely
alone, isn’t there enough trouble in the world ?”
whilst others claim that almost every television set
can benefit from a new r.f. amplifier, h.t. rectifier.
frame output valve, with a general clean-up, and
will hotly deny that the disturbance produces more
faults than it clears.

Let us assume that you have decided that the
receiver is to have an overhaul, how do you set
about it? First of all “in-test” the set, noting its
performance and defects, Your in-test notes might
read as follows:

* Noisy volume control. Picture lacks width lin.
each side and is compressed at the bottom. ITA
is weak and channel selection switch is noisy on
both channels. Aerial plug loose in socket. Dirty
V-shaped mark at top of screcn inside safety glass.
Tube looks reasonably good ™.

Next remove the back and bottom from the
cabinet, or unbox the set if it will come out in one
piece, and blow out all the dust with a vacuum
cleaner, loosening stubborn patches with a lin.
paintbrush. Do this in the open air and do not
fo;lglct the inside of the cabinet and the loudspeaker
grille.

Then test the set again, and if you have produced
any faults by disturbance, put them right before
proceeding.

H.T. Rectifier

At this stage check the h.t. rectifier and main
smoothing. There should be a higher d.c. output
from the rectifier than the a.c. input. Representative
figures are 210V d.c. our for 195V a.. in, and after
smoothing this should give an h.t. line of about
180V. Check that the set is on the correct mains
tapping as spectacular performance for a short while
can be produced by setting the mains tapping to
200V and plugging in to 240V. The set is never
quite the same again! Most metal rectifiers age
over a period of years, the types giving the least
trouble being those painted olive green. The
PY32 valve is widely used, and this appears in three
different shapes. The earliest had two separate
anodes and a bulged envelope, the intermediate
ones had a straight glass envelope with a single
anode high inside the glass, whilst the latest ones
have a straight glass envelope with the single anode
set low with a gap at the top of the envelope.

All are interchangeable, and the new PY33 can
be fitted instead. This valve has an improved
cathode and a reduced anode-cathode spacing which
gives an increased current rating and, when plugged
into the PY32 holder, about 10V more h.t.
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Silicon Diodes

What about fitting one of these new silicon
diodes? you may ask. At first sight these pea-sized
objects seem totally incapable of living up to their
specifications, but provided they are fitted correctly,
they give improved h.t. and long life. Earlier dis-
advantages of silicon rectifiers have now been over-
come and the later varieties, such as the BY100,
have a rating of S00mA and a peak inverse voltage
working of 800V. Use transistor techniques when
wiring up, holding the wires in a heat shunt and
fitting the diode in a cool part of the set. A 230
5W surge limiter must be provided to reduce the
switching-on surge if one is not already included in
the circuit.

The Tuner

If the h.t, is satisfactory the tuner can be¢
cleaned. Be careful about using some of the
harsher switch cleaning fluids. A simple cleanser
can be made by dissolving about loz of petroleum
jelly (MS4 grease is better if you can get it) in a
pint of white spirits—turps substitute. This
guantity lasts a workshop three months so the
average user will not need anything like that
amount. The solvent can be brushed across the
contacts with a toothbrush, and the tuner allowed
to dry out before re-using. The volume control
can be treated at the same time if noisy, and if the
contacts of your particular tuner are not readily
accessible, the fluid can be squirted in with an eye,
dropper. Be careful not to damage the contacts or
disturb the layout., With the Cyldon type of tuner
care must be taken not to bend the stationary con-
tacts too far forward or else they may be folded
upwards when the channel selector is moved anti-
clockwise. Wear and tear on the tuner can be saved
in some cases by fitting the BBC and ITA coils
next to each other. This is not always possible, as
some receivers have separate sensitivity controls for
each group of channels, and in other models the
ITA coils will not oscillate next to a BBC channel.

Check the PCC84 or 30L1 r.f. amplifier, and if it
is low and you live in a fringe area you can try
fitting a 30115 which has the same base and will
give more gain. The r.f. and aerial circuits will,
however, need retuning, and this is often
accomplished by unscrewing the screw type variable
capacitors on the tuner chassis top. The 30L15,
incidentally, is not a frame grid valve, but has a
higher slope than the 30L1, and consequently
higher gain. The PCC89, which is a frame grid
valve, is capable of even greater gain than the
30115, but only in circuits especially designed for
it. It will not replace the PCC84 or 30L1, or even
the 30L15, and give the same performance, even
though it has the same base connections.

Line Output Stage

Not much can be accomplished in the way of
overhauling this stage except to check the screen
grid feed resistor of the line ourput valve. This is
usually a 2-2k(? to 4-7k2 2W carbon resistor, which
in the course of time overheats and changes value,
dropping quite often to as low as 5002, When this

(Continued on page 183)
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PRINCIPLES and PRACTICE

By G. J. King

of TELEVISION

A

REFER TO THE FREE DATA CHART,
GIVEN AWAY WITH THE OCTOBER
ISSUE, WHEN READING THIS ARTICLE

(Continued from page 117 of the December issue)

Cl’ AST month it was revealed that to secure
additional horizontal  definition of a television
picture to balance the improved vertical definition
given by 625 lines, the vision or video channel
bandwidth must be widened to accommodate with-
out attenuation a greater range of video sidebands.
Having in mind that television sets of the
immediate future must cater for both 405- and 625-
line transmissions, one may well be curious as to
how the channel-widening process is achieved in
practice.

Types of Receiver

Prior to delving into the electronics of standard
switching, let us first get perfectly clear in our
minds the various types of receiver which are—and
will be—available.

Firstly, we have the existing 405-line models.
These operate exclusively at v.h.f. on Bands I and
III (some have facilities for the reception of the
v.hf.-f.m. sound signals on Band II) and are fixed
in the line timebase for a frequency of 10,125¢c/s
and are not designed to be changed.

Secondly, there are the new “ switchable”
receivers which, without further ado, are suitable
for both 405- and 625-line transmissions. These
models may or may not carry a wh.f. tuner. But if
a u.h.f. tuner is not at present fitted, there will be
no trouble to install one when required, for the
various switched circuits in the line timebase,
vision, sound and detector channels are already set
up and have been checked. This is the true dual
standard receiver.

Thirdly, there are the so-called “ convertible to
switchable ” models. Although some of these carry
a “405/625* changeover switch they must not be
confused with the true dual standard switchable
models. To make such sets into dual standard
versions, a reasonable amount of internal refitment
is demanded, depending upon how the model is
engincered for conversion, and there are several
ideas in this respect.

Fourthly, although not yet available in this
country, there are the 625-line-only models. These
will come into being in Great Britain some time in
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the future when all of the channels—v.h.f. and
u.h.f.—carry 625-line transmissions and, of course,
they are already in use in certain parts of Europe.

The Pilkington Report and the Government’s
White Paper reply made it perfectly clear that 625-
line transmissions would not supersede the 405-line
transmissions for many years to come. The two
standards will work side-by-side for, at least, ten
years, with the 405-line signals employing the v.h.f.
channels and the 625-line signals employing the

~u.h.f. channels.

All this adds up to the fact that existing 405-line-
only models will be allowed to continue in service
for, at least , the full life of the set. Indeed, it may
even pay viewors in certain parts of the country to
invest in a new 405-linc-only model, even at this
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time, for it is likely to be some Natural
Sourd IF

years before the u.hf. 625-line
service extends fully across the
country -— starting from the
London area and probably to be
followed by u.h.f. transmitters in
the Midlands and North.

It would seem that 405-line

335Mchk

TELEVISION January, 1963
Vision Natural Vision
Sound |F LF
39-'§'Mc/s 33:5Mos 39:5Mc/s

models may be substantially UHE *
reduced in plj‘rice, so those viewers 27l &5 Moh-y _
whose existing set is in need of La— 600 MG/5 — je— 520 Me/s —nt
replacement, and who are living in Band' ! ‘ '
arcas where it is likely to be some R4
time before the u.h.f. service Bﬁpd
reaches them may do well by pur- UHF Visian >  Vision > Video [
chasing a 405-line-only model. Tuner IF detector amplifier

Many viewers, on the other - -|
hand, xynay be keen to obtain a Oscillator ] '
new dual standard model. Here, carciers Intercarrier sound Alternative
then, will be posed the question inter—carrier
—what shall I buy, a true dual Sound L oo sound output
channel switchable model or a LF.
convertible to switchable model?

Viewers in the London area Vision Sound Adjacent inter—carrier
and certain areas in the Midlands carrier carrier ga'?:-?gr Sound 1E

P

and in the North—where u.hf. is
alrcady projected—would not do
wrong by investing in a true dual
standard model which requires
only a u.hf. aerial and—probably
—a u.h.f. tuner to get it working
on both standards. Such a set,
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in areas where it may be some
years before the u.h.f. service is
available to them.

Here, a convertable to switch-
able model or even a 405-line-only
model may suffice. Remember that true dual
standard models have various switched circuits,
and if these remain quiescent for several years the
switch contacts and associated components could
deteriorate. This applies also to a u.h.f. tuner,
which will have to be paid for and probably not
used for some time.

These, then, are the basic points which should be
investigated and discussed by those contemplating
the purchase of one of the new models.

Signal Characteristics

We have seen, therefore, that the existing 405-
line transmissions will continue to be carried by
channels in Bands I and III, and that the new §25-
line transmissions will use entirely new channels in
Bands IV and V—the u.h.f. bands.

We have also seen that a dual standard receiver
requires to be switched not only in the line time-
base but also in the i.f. channels to do justice to the
higher definition 625-line signals. Moreover, of
course, a uhf. tuner—as distinct from a v.h.f.
tuner—will be needed to pick up and select the
625-line channels.

Before we can go much farther, we shall have to
learn how the 625-line signals differ from the 405-
line signals. The essential differences are revealed
in Table 1, and the main points to observe at this
time are the channel width (c.g., the spacing between
adjacent vision carriers), the video bandwidth and
the frequency relationship between the sound and
vision carriers.

{© Radios-

Fi:g. [9—The signal frequéncy-characteristics and responses of the
625-line television system. Note the method of extracting the inter-
carrier sound i.f., this being the 6Mc/s difference between the natural

sound i.f. and the vision i.f.

‘The best way of getting to grips with the two
types of signal are to look at them separately as
they come from the aerials and enter and pass
through the various stages, Fig. 18 shows the 405-
line situation. Here we have the v.h.f. aerials on
Bands 1 and IIT feeding signals to the v.h.f. tuner.
The responses at A show how the signals line up
at the input to the tuner and at the output of the
r.f. amplifier stage contained therein.

405-line 625-line
Spacing between
adjacent vision | 5-0Mc/s 8:0Mc/s
carriers
Video bandwidth| 3:0Mc/s approx.] 5-5Mc/s approx.

3-5Mc/s below
vision

Sound carrier 6-0Mc/s above

vision

Vision carrier 3-5Mc/s above | 6-0Mc/s below

sound sound
Vision A.M. positive- A.M. negative-
modulation going going
Sound AM. F.M.
modulation
Table 1: Revealing the essential differences between
405-line and 625.line signals.
TV Library}
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Signals of this nature are applied to the tuner
mixer stage, and because the local oscillator signal
also produced in the tuner has a frequency at the
i.f. above the corresponding incoming carrier, the
responses as shown at B are produced at the output
of the tuner.

The carriers have now been changed to if.
values, but note that the sound if. is above the
vision i.f,, which is the opposite of the carrier situa-
tion, where the sound carrier is below the vision
carrier., This happens simply because the local
oscillator signal is above the incoming frequencies.

The original relationship would remain if the
local oscillator were below the carrier frequencies,
but then channel changing would be difficult and
various interference problems would result—hence
the reason why the sound and vision i.f.’s as shown
at B were chosen.

The wvision at 34:65Mc/s and the sound at
38-15Mc/s are known as the “standard ” i.f.’s for
the 405-line system, and almost all recent models
use this combination, or values very close to those
given above,

From the v.h.f. tuner, the if. signals pass inro
sound and wvision Lf. stages, sometimes via a
common i.f. stage which handles both sound and
vision signals together. The sound i.f. stages are so
designed that they pass only the sound signal,
resulting in a response such as that shown at C.

The vision i.f. stages, on the other hand, retain
the full 2-7Mc/s video bandwidth, while rejector
circuits tuned to the sound i.f. totally suppress the
sound signal and prevent it from getting into the
vision detector, where its presence would cause
sound-on-vision interference.

Response D reveals the vision i.f. channel set-up.

The responses of Fig. 19 show how the condi-
tions differ for the 625-line system. Here the com-
posite sound and vision signals are applied to the
u.h.f. tuner from the Bands IV and V aerials, The
responses at A occur at the input to the tuner and
at the output of the r.f, amplifier, from which will
be seen that the sound carrier is 6Mc/s above the
vision carrier.

The local oscillator in the u.h.f, tuner also works
above the carrier frequencies, so, again, the sound
and vision relationship is reversed at if. The
responses at B show the sound and vision i.f.
signals at the output of the tuner, and the local
oscillator frequency is displaced from the carrier
frequencies to produce a mnatural sound if. of
33:-5Mc/s and a vision i.f. of 39-5Mc/s.

These represent the “standard” if.s for the
625-line system. If B in Fig. 19 is compared with
B in Fig. 18, the differences at if. will be readily
appreciated. We shall see later that these specific
differences enable a common if. channel to be
employed in the vision channel of dual standard
receivers, with switching simply to tailor the
response to suit the particular signal

Intercarriar Sound

A rather unconventional situation occurs so far as
the sound signal is concerned, for as can be seen
in Fig. 19 both the sound and vision i.f. signals are
applied to the vision i.f. amplifier stage. The sound
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is not extracted as it is in the 405-line system, but
is allowed to pass through the vision if, strip along
with the vision signal, so that at the output of the
vision strip we get both the vision signal and a
partially suppressed sound signal (responses D).

This means that there are no normal sound
rejectors as we have known them in the past in the
vision i.f. channel, On the face of it, this may lead
one to believe that bad sound-on-vision inter-
ference would occur. But this is not so because the
sound signal on the 625-line system is frequency-
modulated, and since there is no variation In its
amplitude, sound-on-vision interference is naturally
avoided.

However, the two carriers——sound and vision-
which are spaced by 6Mc/s beat together at the
vision detector (e.g., one tends to modulate the
other owing to the non-linearity of a detector
circuit) and there is produced a third signal equal
to the difference in frequency of the two carriers.

This 6Mc/s signal is known as the “ intercarrier
i.f.” and its frequency changes in accordance with
the sound meodulation in exactly the same way as
the real or natural sound if. The signal is
extracted either directly after the vision detector, or
is allowed to pass through the video amplifier to
give it extra lift. From the selected take-off point
it is fed to the sound if, stage, which itself is
responsive to 6Mc/s over a sufficiently wide pass-
band to cater for the extended sidebands of the f.m.,
as shown by response C.

The signal is then applied either to a limiter or
some form of f.m. detector, which responds only
to frequency-modulation and not to amplitude-
modulation, and this is a good thing because there
is present a certain amount of amplitude modulated
picture signal and sync pulses, which would pro-
duce bad sound buzz if the sound detector were
responsive to amplitude-modulation.

The intercarrier sound set-up, therefore, is
geared to the fact that f.m. is used for sound. Such
an arrangement could never be employed on the
405-line system.,

Next month we shall see how the two systems are
integrated into a dual standard receiver.

(To be continued)

A REFRESHER COURSE
IN MATHEMATICS

By F. J. Camm
5th Edition 8s. 6d. by post 10s.

Geo. Newnes Ltd., Tower House,
Southampton Street, London, W.C.Z
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CAUSES AND CURES

OF TYPICAL FAULTS

IN THIS SECTION OF
A RECEIVER

January, 1963

FRAME

TIMEBASE
TROUBLESI < rom

3 HE frame timebase of a television receiver is
a section all on its own and about the only things
that it has in common with the rest of the receiver
are the L.t and h.t. power supplies. It is the job
of the framc timebase to cause the scanning spot
on the screen of the picture tube to move from the
top to the bottom and then swiftly back to the top
again to repeat the process 50 times each second.

This it does by supplying a current waveform
of the nature of a sawtooth (Fig. 1) to the frame
scanning coils on the tube neck. The current in
the coils produces a magnetic field which deflects
the electron beam downwards during the scanning
stroke and deflects it upwards at very high speed
during the retrace.

The shape of the scanning part of the waveform
is related in such a way to the circuit elements so
that the electron beam—and hence the scanning
spot—is deflected at a constant speed in the down-
ward direction. This is essential to avoid vertical
cramping of the picture.

It will be understood, of course, that the frame
timebase works in relationship to the line timebase,
And since the latter is deflecting the spot horizon-
tally at 10,125 times each second a raster of 405
lines is produced. There are 50 frame scans each
second but, as these are interlaced, there are 25
complete pictures each second.

On the 625-line system the frame timebase still
works at 50c/s (since this is the power supply fre-
quency in Great Britain), but the line timebase is
speeded up to 15,625¢/s.

SYNCHRONISING

In the tube of the television camera there is also
an electron beam and this must be deflected in
absolute sympathy with the beam in the receiving
picture tube, Synchronism of the beam in the
receiving picture tube with that in the camera tube
is achieved by synchronising pulses sent out by the
transmitter along with the picture signal.

From the frame timebase aspect, a serics of frame
synchronising pulscs is transmitted at the end of

the frame scanning period and this triggers the
frame timebase for the next scan. The line time-
base is triggered in a like manner by a line sync
pulse at the end of the line scanning period.

BASIC FAULTS

A very common fault in the frame timebase is
the inability of the circuit to produce sufficient
scanning current in the frame coils to give a full
downward deflection of the scanning spot. This
causes the bottom of the picture to cramp to a
degree depending upon the shortcoming (Fig. 2).

Fig. 3 gives a circuit of a frame timebase which
is currently featured in the majority of models with
several differences in detail. The triode-pentode
valve V16 is wired as a cathode-coupled multi-
vibrator. It will be seen that the pentode section
is wired as a triode, the valve thus acting as a
double triode,

This produces a voltage waveform as shown at
A for application to the control grid of the frame
amplifier valve V17. The voltage waveform at the
anode of the amplifier (waveform B) is modified in
terms of current in the frame scanning coils to that
shown at C, which resembles very closely the wave-
form in Fig. 1.

CRAMPING AT BOTTOM

Let us now investigate the fault shown in Fig. 2
in greater detail. The fact that cramping occurs
at the bottom of the picture means that the finish
of the scanning stroke is suppressed and curved
instead of being straight, This is caused mainly
by low emission of the frame amplifier valve, this
reaching a condition of saturation prior to deliver-
ing its full output,

The best test here is to try a replacement valve
known to be in good order. The next best thing
is to have the wvalve checked for emission by a
dealer possessing a good valve tester. If the valve
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OAL 17/8 | HAGT 76| 6K25  19/512AT7* §/-) 90C1 18/- | EABCBO 9/-|E¥36 4/=-|EMBL 9/8 |PCC88 18/~ U12114 8/8)UCHS1=* 9/610A79 3/-
OB2  17/6[(AAKS  8/-|ALI* 22/8|12AU7* 5/-]|90CG 37/8 EAV42* §/-|EF37A 8/-|EMS4 10/6 |PCCSS* 8/g|Ul6 10/- | UCL82 8/6]0A81 3/
074 5/-|5ALS 4= 816G 7/B8IIZAXT* 7/-|B0CY 3J7/6|EDB34 2/6|EF39  4/6|EMS5 16/L0 | PCF30* 7/6 U19 48/8{ UCLB3*18/8| 0OA86 &/«
1AS 8/-16AMG  8/6|6LTGT 7/6i1:BA6* 8/.| 150B2 18/-|EB41  8/6|EF40 15/-|EN31 B8/ | PCF82 10/6]U22 8/« UF41*  9/eiOAS]1  8)=
IATGT 12/-16AQ05 716 |6L1s*  18/-[12BE6* 8/ 807 8/-| EB91 4/ | BF41* 8/-|EY51* 8/8 | PCr84 16/2|U24 2871 | UF42 12/8]0A95 a3/8
105 12/8 |6ATH 6/=|6LD20* 16/7 [12K5 17/8] 5763 7/8|EBC3 23/10|EF42 10/-]EY83 16/2 |PCF36* 9/8{U25* 17/8|UF80* 10/6]0A210 9/8

106 10/8{6AUG  10/- |6P28* 25/11 |19AQs 10/8] 7475 b/- | EBC33 §/- bF50(A) -IEY34 14]. | PCL82* 8f-|U26* 9/- | UF35* @8/-j0A211 13/8
1G8 17/6 6 BAR 8/-[8Q7(x 8/-|19H1 10/~-1 AZ31 10/-|EBC41* 8/.|EF50(E) /= EY86* 7/6 |PCL83* 9/6iU31* 11/6|UF86* 13/6]0C16W 85/=
1H5GT 10/8(6Bl6 8/« [6Q7GT 11/=|20D1* 24/1%]| AZ41* 13{7 EBCSL* 8/-|EF54 5l=| BEZ40* 8/6 |PCL34* 7/6|U33* 28/1|UF39* I- 0013 25/«
1014 a/-[6BHA* 8-|6R7G 10/-|20k2* 25/11| B36 9/-|EBF380 8/-|EF73 10/8{EZ41* 7/- |PCL85*10/-|U35* 28/1|UL4L* 6;0C22 23/
1LD5  B/-[6RJA*  @)-[6USG  7/6|20LL* 26/11| BY100 8/-1EBF83 13/7|EFS0* 5/-|KEZ30* 6/- [PCL36 16/2\U37* 328/4 | ULd4 25[11 026 25/~
1LNS  B/-|6BQ7A 15)-]6Vv6G 4/6|20p1* 26/11| CL33 18/9|EBFS3 9/8|EF85* §/~|EZ31* 6/- |PEN46 4/6|U45 13/6 | UL46  14/6l0C28  24/6
INSGGT 10/6(6BR7* 9/« |6VHGTG §/6|20P3* 22/8]1 €Y31l 11/-{ EC52 5/6 | EF86* 8fe| G430 9/~ |PL33 18/8}U50 5/8 | UL84* 8Jgl0oC29 27/8
1IR3 6/-|iBRA* 18/2]6X4 4/8[20P4* 25/11| DAC32 10/8| EC54 6/-|Bi'30* 9/-1GZ32 10/ [PL36* 15/-|Ub2 48| UM4  17/910C35 18/-
184 B/-|6BWH* 10/8 6 X5QT 5/~ |2ors* 22/8]| DAFO1 §/-|EC70 12/6|EFOL  3/8|GZ34 14/- |[PL38 25/11|Us4 18/5|UM24 16/10/0C36 21/6
185 5[-|6BWT* b/~ G/30L2* 10/-12524G* 116 DAFOS 7/8|EC3L  BY/6(EFD2  4/8[HN309 29/1 [PL81* 10/6;U76 6/-| UM806 14/11{0C41 T
1T4 3/-|604 bf-7B7 8/6:278U 25/11| DD41 13/7|EC92 1§/-|EF97* 13/-1HVR2 10/- |PL82 7/6|U191* 16/2|UYIN 18/23|0C44 8/3
105 5/68 |6t 8/6|703 8/-|28D7  7-| DF33  10/8|ECC3428/11|EF98* 18/-]KT33C 8/~ |PL83  8/-1U201 168/2|U¥21 18/2|0C45  9/-
A4 ). |6Ch 8/8 706 g/-130Cc1*  7/86| D¥66  15/-|ECC35  818|EF183* 18/21KT26 32/4 | PL84s 12jalU251» 14/-{UY4l 6f6|0C65  22/8
BAL 10/8(60C9*  13/6|7H7 8/- 305" 6/-| DIO1 3/=|ECC40 17/6|EF1B4* 9/81KT41 29/1 | PM84 16/10]U281* 18/5|UY85 B8/=10Ca6 = 25/~
3R7 12/6 64 HE 718|787 #/6130FL1* 8/6| DI9G 7/8| ECCR1®* 5/=|BEK32 8/8{KT44 12/¢ |PX4 10/61 U282 22/-|VPI3C 7/-]0CT70 8/6
A1) B/-16CW4  24)-|7V7 8/8|30L1* 7je| DFO7 9/- | ECC82* 5/-]EL3$2 5/=-1KT61 12/8 |PY32* 13/6]U301* 22/8 VR106 7/-]0C71 /8
3Q4 6|61 25/1117Y4 716130515 9/-t DH63 @/-}ECCR3* .{EL33 12/6|K163 7/- [PY33* 13/6{U329* 14/-|VRI0 7/-]0C72 8/«
A3QAGT 9B |hk6U - 19BWE6 14/11 |3014*  16/-| DK32  12/-1BECCR4* §)-| EL34* 15/ | KTé6 15/ |PY8)  7/6{U404 6/8|W107* 22/810C73 18/
484 8f=6¥15  10g.]l001* 12/8|30P12  7j8| DKO1 8/~ ECC85 7/6|EL38 25/11 KT88 43/6 | PYSL 7/61U801* 28/1|W729 19/5]0C74 8/-
V4 7768|6123 10/6{10C2* 26/11(30PL1  9/6| DKY2 10/8] KCUSR 18/.|EL41* 9/- | KTW61 6/6 |P¥s82  %-lUABCS0 9/-|X656 12/6]0C75 8-
SR4GY 17/6|6F24*  9/8110F1* 26/11 |30P1.13 10/6| DK96  8/8 [ ECF30*10/6| EL42* 10/-| KTW62 7/6 [PY&3 7161 UAF42 0/6|X78* 20/1|0C76 /-
bU4G  48(81'33 216 10LDI1115}7 [35L6GT 9/6] DL33 8/8 KECFs2 10/6|ELAL  18/2|KTW63 6/6 ([PYS88 1§/-jUB41 12/-(X79* 45/3|0C77 12/~
EV4G  10/-|6]5 G| 1OPL1S* 15/« |35W4 7/6| DL66  17/8}ECKS86 19/5iEL83 18/65IKTZ63 76 |PZ30 19/65,UBC41* 8/ X109 28/1|OC78 8f=
5Y1 5/6|516 8/-110114* 18/8 [4544GT 6/-| DL68 15/~ | ECH21 22/8 | EL84* 7/~ L63 G- [R18 14/-| UBC81*11/-| Y63 7/6|0C81 8/
843 19/51647G  4/6|12ACH 14/11 |3575GT 8/ DL72  16/-|ECH35 6j6{ELSs 13/7| MHLD612/6 |R19 19/5| UBF80* 9/-{Z66 #/6|0C32 10/
bA4G 0/« |8J7CGE 10/8(12AD616/10[50C6  10/-] DIY2  8/-]ECH42 9/6{ELS6 16/10|MU12/14 8- |8P41 3/6| UBF30* 8/8 0C83 8/-
6A7 10/6 6K+ 2/-112AE4 13/7 |50L6GT 10/~| D1.94 78| ECH81L 7V6|ELAL 5f=IN37* 25/11 |8P61 3/8|UCCE4*14/3 | Transistors | 0C84 8/6
6AR 9/-AK7GT B/-112AH7 8/-|55A2 16/ DLI6 7[6 ECHS3 13/7 |ELY5* 10/8|N78* 291 [8U28 27/2|UCC85 7/8|and diodes OC170  8/6
GACT 4/-|AKSUGT 10/8 | 12AHS*12/6100AG  87/6] DM70 6| ECHS4 16/2| EL820 18/2iN108* 29/1 |T4l 9/=-UCFR0*18/2 | OAT0C 3/-10C171 10/8
6AGH  5/BI6KRG b« | 12ATG* T/8|00AV  87/8| ESCK* 80,‘- ECL30* 9/.|HL82125/11:1N308* 20/1 'TY36F 13/-{UCH42 89/6|0A73 SJ- QCP71 17/8

E83F* 30/-1 ECL82* 9/6|EL822 18/8N339* 15/~

Terms of busincss:—ash with order or C.0.D.. |EIS0F 34/6|ECLA3 18/8 | BM34 8/8| P61 8/6] AIl goods new, boxed, and subject to makers’ full
only. Orders value £3 or more sent post/packing [EA3S0  2/-|ECL86 16/2|EM71 23/10(PCC84* 7/6] guarantee. We handle first grade goods only, and
free, Orders below £3 please add 6d. per valve. |EAT6  9/86[EF9  22/8|EMS80  9/-|PCC85 9/6] do not sell seconds, rejects, nor items stripped from
C.0.D. orders:-——Minimum fee, including post and new or used equipment. All orders despatched same
packing, $/~. We arc open for personal shoppers. * Indicates valves with new type chemical cathode day. Complete catalogue of modern and obsolete
Mon.-Fri. 8.30-5.30, Bats. 8.350-1 p.m. for extra life and reiiability. vailves and components with terms of business 6d.

Better, Brighter
Picture Tubes

BRAND NEW THROUGHOUT
excepting glass
12in. ... .. £4.10.0 I4in, w. £5. 5.0
15-17in, «. £5.15.0 2lin. .. E1.15.0
New Silver Screen and Aluminising. All makes
Muilard, Mazda, Emiscope, Cossor, Brimar,

Emitron, etc.
REBUILT MULLARD AND MAZDA

TUBES
t2in. ... ... £3.00 14in. .. £4. 00
15«17in. .. £4.10,0 2lin. . £6.10.0
All Tubes Fully GUARANTEED 2 MONTHS.

Dispatch same day, Cash with Order. Carriage
and insurance [0/-.

S.T.S. Ltd.

35 POUND STREET, CARSHALTON,
SURREY
Telephone: WALLINGTON 9665

“SABRINA”

STILL WELL IN
FRONT

Bring your TV set up 1009 again by fitting

our.

COMPLETELY REBUILT C.R. TUBES
ALL TYPES (including electrostatics)

12" now ... ... £5.0.09 For
14" to 17" now ... ... £5.10.0 >Single
21" now ... ... £8.0.0 ) Tubes

ALL C.W.0.—TRADE SUPPLIED

Special Bonus Scheme for Service
Engineers—Reducing to:
12"—8716; 14"/17"—9716; 21"—14716
FREE Pass. transit & Ins. anywhere in British
Isles or N. Ireland (I2 months’ guarantee).

SABRINA C.R. TUBE CO.

Electron Works, North Bar
BANBURY, OXON

Telephone 2390
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is definitely proved to be in good order the reduc-
tion in power output could be caused by defective
biasing or poor cathode decoupling of the amplifier.

The cathode bypass capacitor C75 is.a suspect of
the first order and, as this is normally of a very
high value (100 to 1,0001F), a reduction in its value
or complete open circuit would subject the stage to
excessive current feedback. This would impair the
sensitivity to a large extent and thus demand an
advanced setting on the height contro} to provide
full frame scan.

However, the valve is likely to overload badly
with the greater drive and cause cramping and dis-
tortion of the kind under discussion. A quick and
definite test is to bridge the suspect with a capa-
citor of fairly large value and note the effect on the
picture. If the scan is restored then a correct
replacement should be fitted.

Remember, though, that the capacitor could be
short-circuit or leaky. This would reduce the bias
on the output valve and badly disturb its operating
conditions. The best check for a short would be
to measure the voltage between the cathode (posi-
tive) and chassis. If there is zero voltage or very
low voltage (compared with that given on the
circujt or in the service sheet) the capacitor is
almost certainly defunct, assuming that the valve
and h.t. feed components are in order.

The bias can also be upset by a leak in the
coupling capacitor C71. This would reflect a posi-
tive voltage on to the control grid of V17 and thus
tend to neutralise its normal negative bias.

FRAME LINEARITY CIRCUIT

To ensure that the scanning stroke current in the
frame coils occurs linearly the voltage waveform
from the frame oscillator as applied to the control

Scanning stroke Triggered by frame sync. pulses

Retrace

Fig. |—The scanning and retrace current waveforms
which are required in the frame scanning coils to
deflect the scanning spot downwards linearly and
upwards very swiftly at 50 times each second.

grid of the amplifier valve can be altered slightly
in form by the application of selective feedback
introduced via the vertical linearity control (vertical
form) circuits.

The circuit under consideration features two
linearity controls. R85 is the normal control which
is accessible from the rear of the receiver, while
R74 affects mainly the top of the picture and this
control is situated inside the cabinet on the chassis.

The latter preset should require adjustment only
after the replacement of a valve or component in
the frame circuits, while the other control should
be adjusted in conjunction with the height control
on Test Card C to secure the best possible overall
linearity. If this control is badly out of adjustment
the symptom of Fig. 2 may well result, so it is as
well to ensure that the control is correctly set
before delving too deeply into the rest of the
circuit.
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Fig. 2-—Cramping at the bottom of the picture is a
common symptom of the frame timebase and can be
caused by several factors as described in the text.

Normally, if a componcent associated with the
linearity control goes completely open-circuit, the
bottom of the picturc is greatly stretched and the
top of the picture cramped (Fig. 4). However,
alteration in value of an associated component
could modify the condition and even give the
symptom of Fig. 2.

INSUFFICIENT HEIGHT

If the overall linearity is reasonable but the frame
scan fails to fill the screen even at maximum setting
of the height control the drive from the oscillator
to the amplifier is probably low. In receivers
where the frame oscillator is powered h.t.-wise
from the boosted h.t. line circuit via the height
control (as in Fig. 3), the first thing to check is the
fixed resistor connected in series with the height
control (R66) for increase in value.

The emission of the oscillator valve should next
be checked and if both of these things are in order
the trouble could lie in the boosted h.t. circuits.
This would probably also result in low width and
light vertical lines (or just one line) towards the
left-hand side of the picture, The e.h.t. voltage
would also be low and the picture as a whole may
be out of focus to some extent.

Another cause of the symptom is increase in
value of the anode load resistor of the first multi=
vibrator triode R61. The top of the picture is
mainly affected in this case and a series of short,
horizontal lines may develop at the top (Fig. 5).

COMPLETE FAILURE

Complete failure of the frame timebase causes
collapse of the frame scan, the symptoms being a
very bright horizontal line across the centre of the
screen. The first move in this instance should be
to determine whether the fault lies in the frame
oscillator or amplifier.

The oscillator can be checked in several ways,
one being by listening for the frame signal in a
pair of headphones. These should be connected
to the control grid of the frame amplifier valve and

{© Radios-TV Library}
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chassis and in the interest of safety an 0-005xF
capacitor should be connected in each lead. Failure
to observe this precaution could result in a very
serious electric shock to the wearer of the head-
phones, especially from an a.c.-d.c. type receiver.

The frame signal will be heard as a loud buzz
which can be altered in pitch by adjusting the
frame hold control. If such a signal is present at
the control grid of the frame amplifier then the
trouble lies in the amplifier stage itself.

Firstly, the amplifier valve should be checked for
emission and, if normal, voltage checks should be
made at the anode, screen and cathode electrodes
of the valve and compared with those given in the
service sheet. Simple tests of this nature would
almost certainly reveal the faulty part. For
instance, lack of anode voltage would probably
mean that the primary winding of the frame output
transformer TR4 is open-circuit (check by measur-

PRACTICAL TELEVISION
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either a break in the wiring from the secondary of
the frame output transformer to the frame coils or
an open-circuit in the coils themselves,

Resistors R80 and R81 across the frame coils
prevent the coils from oscillating at or near the line
frequency. Oscillation here, due to open-circuit of
one of these resistors, would cause slight waviness
at the left of the picture,

If the oscillator is proved to be faulty (no frame
signal in headphones) the emission of the oscillator
valve should first .be checked and, if normal,
followed by wvoltage tests at the electrodes.
Remember that an oscillator stage which is not
oscillating will have anode voltages somewhat
different from those given in the service sheet, since
these were taken under normal conditions.

Nevertheless the voltage as measured—or lack
of it—should give some idea of the whereabouts
of the trouble. In some cases it is necessary to
check the anode resistors and
feedback capacitors (C64) by sub-
stitution.

To grid of
picture tube

HT+
Frame
deflector coils

Another way of checking for
frame signal is to couple the
control grid of the frame ampli-
fier valve via an 0-1xF capacitor to
the centre tag on the volume con-
trol (sound section). The a.f,
stages in the set will then greatly
amplify the frame signal, which
will be heard in the loudspeaker

Vert form
(preset)

0=05uF m
4 R74 50k

as a very loud buzz.

WRONG FRAME SPEED

The repetition frequency of
the waveform produced by the
frame oscillator is determined by
a time-constant produced by
C64, R68 and R69 and the
repetition frequency or speed
can be varied by adjusting the
element R69 which is labelled
“vertical hold .

The correct frequency (50c/s)
should occur when R69 is set to
the centre of its range or there-
abouts. If the frequency differs
from 50c/s the picture will
“roll” upwards or downwards,

R82
3300 68k

Height

Toboosted ngx;: I RE6 150K

Fig. 3--The frame timebase circuit of the G.E.C. BT5246 series

receivers.

ing the voltage at the h.t. side of the winding).

A very high voltage at the cathode would be
caused by the cathode resistor R82 being open-
circuit. The high voltage would probably cause
the bypass electrolytic C75 to fail as well. The
voltage at the screen should be checked in a like
manner, for although the circuit in Fig. 3 shows
" the screen connected direct to the h.t. line some
sets use a screen feed resistor and bypass capacitor,

If all seems well in the amplifier circuit and the
frame signal can be heard loud and clear at the
anode of the valve the cause of the fault could be

depending upon whether the
timebase is fast or slow, at a
7 rate governed by the difference
in frequency. This effect should
normally occur as a confrol is
adjusted either side of its correct
“locking point .

However, it sometimes happens
that one or more of the
time-constant elements alters in value and upsets
the balance of the frame hold control (vertical
hold). A small alteration in wvalue does not
matter much because there is sufficient scope on
the control to correct it.

A substantial alteration in value though may put
the correct locking point either right at the end of
the control or completely outside its range. When
this happens the control has to be rotated hard
against one of its stops to secure frame lock and
even then the oscillator may only be on the fringe
of its correct speed. This causes the picture to
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Fig. 4 (above)—This effect can be caused by open-
circuit of a component in the frame linearity
negative feedback section.

Fig. 5 (right)—Slight cramping at the top of the
picture accompanied by a series of short, horizontal
white lines, as shown, should lead to a check of the
anode resistor of the first multivibrator triode.

Fig. 6 (below)-—The symptom of frame judder, or
frame bounce ags it is sometimes caglied.

roll intermittently, particularly during bursts of
impulsive interference or on changes of picture
content. If the alteration in value is great then it
will be impossible to lock the picture even with the
control fully retarded or advanced.

A change in characteristics of the oscillator valve
can cause the trouble and it pays, if possible, to
check the valve by substitution before delving too
deeply into the circuit. If the fault cannot be
corrected in that way the time-constant components
should be checked for value and replaced if neces-
satry. The resistor in series with the hold control
(e.g., R68) often increases in value and causes the
trouble.
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There is a distinct difference between the fault
described above and that which results in a poor
frame lock. In the former case the trouble results
from an incorrect time-constant and in the latter
case from weak or distorted frame sync pulses.
Here the correct frame speed would be within the
range of the hold control, but it would be difficult
to keep the picture in lock.

Under normal conditions it should be possible
to retain lock over a reasonable rotation of the hold
control (within the so-called “locking range ), but
if the frame sync pulses are 10 blame the lock
would be extremely critical and there would be
virtually no locking range.

This symptom should lead to a check of the
components feeding the frame sync pulses from the
sync separator valve and interlace filter diodes to
the frame oscillator such as C62. With circuits
using a frame blocking oscillator instead of a multi-
vibrator, poor insulation in the windings of the
blocking oscillator transformer distort or weaken
the frame sync pulses sometimes without affecting
the oscillator action.

FRAME JUDDER

This symprom also arises from a frame timebase
fault (Fig. 6). A chief offender is the oscillator
valve itself, but value increase in one of the ancde
resistors of the multivibrator can also cause the
effect. In Fig. 3 the multivibrator really acts as an
electronic switch to discharge C70, this action pro-
ducing waveform A,

Thus the time-constant formed by C70 and R66
can have a bearing on the operation of the stage.
A low-value capacitor or increase in value of the
resistor sometimes aggravates frame judder while
also reducing the frame amplitude. Similar trouble
can also result from alteration in value of C63 or
R67 in the cathode circuit of the oscillator valve,
In frame blocking oscillator circuits a faulty
blocking oscillator transformer is another possi-
bility.
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jN the last few years it has become increasingly
difficult for the TV amateur and service engineer
to be able to reccive Test Card “C” in order to
adjust his television receiver accurately. This is
because a large percentage of the hours during
which this test card used to be transmitted are
now being used for Educational and Women’s
programmes.

The need for a pattern generator to check frame
and linc timebase linearity has thus become much
greater and the following apparatus was conceived
by the author as being the simplest possible.
Nevertheless, although simple, very good results are
obtained from it.

CIRCUIT DESCRIPTION

The circuit is essentially a multivibrator using
r.f. transistors of the ** White Spot” variety, these
being readily obtainable from retailers advertising
in this magazine. As can be seen from Fig, 1, two
frequencies are obtainable by means of a double-
pole double-throw switch, these frequencies of
square wave giving eight bars either horizontally
or vertically upon the TV picture.

In the normal pattern generator the square wave
generated to produce bars or cross-hatch patterns is
used to modulate an r.f. signal in order to produce
a signal for application to the acrial socket of a tele-
vision receiver. This has been avoided in the circuit
described and instcad the output of the generator is
crocodile clipped directly on to the grid of the
video amplifier.

THE AUTHOR DESCRIBES THF
USEFUL PIECE OF EQUIPMEN

The reason for this approach is that
it simplifies the circuitry of the apparatus,
the r.f. oscillator and modulator being the
most difficult part of a conventional pattern
generator to build, and it avoids any chance of
annoying neighbours with stray r.f. signals.

METHOD OF USE

In the normal run of events, whilst trying to cure
a timebase linearity fault on a TV set the person
repairing it will have the chassis out of the cabinet,
or at least have the under-chassis cover removed,.
Thus there is no difficulty in getting at the video
amplifier wiring. Fig. 2 shows how the output
crocodile clips are joined on to the circuit of a con-
ventional type of video amplifier,

Most video amplifier stages of TV sets are of
this form, but all types of video output circuit will
handle the pattern generator waveform. The only
precaution required when using the generator is to
disconnect the aerial and put the TV set gain
control down to minimum in order to avoid con-
fusion from BBC or I'TA signals.

CONSTRUCTION

When the original pattern generator was built an
empty tobacco tin was used to house the wiring.
Construction is simple, only one tag-strip being used
to mount the components used.

Stb

/// //é
4

Cutput
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by R. Abel

r-% CONSTRUCTION AND APPLICATION OF A VERY SIMPLE YET
MENT FOR PRODUCING TEST BARS ON TELEVISION RECEIVERS

S2
R4 RS
15k 1k
)
' S | -3
! [ 3
1 Y
: 1
. B1,
5 av!
1 [ ]
' p H
X Tr2 ——
. c +
i ) D
: ) (-] e
t
' Crocodil
h"’ 7 clips
Quiput

Fig. 1 —Circuit diagram of the transistor pattern
generator. The two switches Sla and SIb are ganged.
When the switch is in the clockwise position horizontal

bars are selected; in the anticlockwise position,
vertical bars.

COMPONENTS LIST
Resistors (all 109, 1W):

Rl i5kQ) R4 15k{2
R2 2700 R5 1k&)
R3 [k(2

Capacitors:

Cl  O-l1uF paper

C2 0-luF paper

C3 1,000pF mica or ceramic

C4 O-uF paper

C5 1,000pF mica or ceramic
Switches:

SI  2-pole, 2-way 52 [l-pole, l-way
Transistors:

Trl,2 OC44 or OC45

Battery:
BI 9V Ever Ready PP5

Miscellaneous:
Four-way tag strip. Metal box. Two crocodile
clips. Length of screened cable,

The length of the crocodile-clip lead was made
approximately 6in. long, this being a length long

Details of the component layout and general con-

struction are given in Fig. 3 and in the photograph,

cnough for the convenient use of the apparatus, but 4 Pilot light may be added if required but it will

not long enough to causc instability in the video

take more current than the actual pattern

amplifier. generator. O

L

vy Py
s

wiring as seen with

' Amplifier
Fig. 3—Details of the I : |
component layout and

. . rator
Fig. 2—Showing how the pattern Genera
generator is connected to the ° chT
circuit of a conventional type of o cathode
video ampilifier. o
Detector [
Last )
LET

the lid of the box o
removed.

/4
v ay
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The

ABC

of TV Gircuits

AN ANALYSIS OF THE DEVELOPMENT OF
TELEVISION CIRCUITS

By T. L. May

(Continued from page 140 of the December issue)

3HF,RE have been several attempts in the past
to fill in the gaps between the lines of a television
picture to reduce lininess. Probably the most well
known in this respect is the *‘line diffuser™ or
“spot wobbler” introduced by E. K. Cole and
others.

The circuit of this system is given in Fig. 25,
from which will be seen that a triode valve is
connected in a modified Colpitts oscillator circuit.
The oscillator coils are, in fact, the spot-wobble
coils and are placed at right-angles to the line
scanning coils on the neck of the picture tube.

The inductance of the spot-wobble coils in con-
junction with the parallel-connected capacitances
fix the frequency of oscillation, which ranges from
about 11-5Mc/s to 12-5Mc/s. The actual value is
set according to the channels used for zero beat
interference by the 50pF trimmer capacitor.

The oscillator current in the coils causes rapid |

vertical deflection of the spot and as this traverses
a line scan the line is wobbled in the form of a sine-
wave as shown in Fig. 26. As this is happening so
quickly the actual sine waves are invisible unless
greatly magnified and the net effect is that the black
gaps between the lines are filled with diffused
illumination.

The oscillator can be switched on and off by §1
and the amplitude of the “wobble” can be
adjusted by the variable 10k resistor in the h.t.
supply circuit. The idea is first to adjust the focus
of the picture with the spot-wobble off, then switch
it on and adjust the amplitude control for maximum
diffusion effect. In this way the vertical and hori-
zontal definition remains unchanged in spite of
the line effect disappearing. This would not be
the case, of course, by endeavouring to eliminate the
lines by simple defocusing.

Elongated Spot

_For optimum horizontal definition of a television
picture the scanning spot has to be as small as

January, 1963

possible so as to define rapid changes in the bright-
ness of horizontal picture elements. The band-
width of the whole of the video channel also
governs the horizontal definition, for it is this
which determines the speed at which the scanning
spot can change in brightness. On modern tubes
the scanning spot is usually much smaller than it
need be for 3Mc/s resolution or, indeed, for the
5Mc/s resolution of a 625-line picture. Thus the
definition limit is not related to the dimensions of
the spot, as it used to be on the very early tubes,
but on the bandwidth of the video system. ,

This results in the line structure of a correctly
focused television picture being extremely pro-
minent, even though the interlace performance is
beyond reproach. There is no point in making the
scanning spot larger in diameter, even though this
can easily be done by modifying the first anode
potential, as this would eventually tend to destroy
the horizonta! definition and the limit would no
longer be in the bandwidth of the system.

However, there is a great case for elongating the
scanning spot in the vertical direction as shown in
Fig. 27, provided the horizontal dimension is not
increased. This technique maintains the best
possible horizontal definition while filling in the
gaps between the lines.

With this in mind units for clamping on the neck

10Ok 51

S HT
ot - T
wgbble \ +
amplitude  Spot—
15K wobble
on/off

EJ.FO‘I F| sopr Fig. 25—-A typical
— # spot-wobble circuit as
used in some com-

mercial receivers.

of the picture tube which create an eéccentric mag-
netic field have been produced on the Continent
for line elimination. The field is produced either
by a permanent magnet system or an electromagnet
and the eccentricity simply stretches the scanning
spot in the vertical direction without affecting its
width. It is interesting to note that such units
are in use on the 625-line standard in Germany
and a survey undertaken some two Yyears ago
revealed that the line structure was then the main
fgerfo'rmance factor requiring improvement—on 625
ines!

Optical Method

Another interesting idea evolved a couple of years
ago by 'a German manufacturer is epicted in
Fig. 28. This is an optical method for eliminating
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the scanning lines without impairing the horizontal
definition. A specially corrugated, transparent
plastic viewing screen is placed a little in front of
the picture tube screen and could replace the old-
style implosion guard.

The parabolic corrugations have the effect of
dispersing the light from the activated lines verti-
cally as the left-hand magnified section of the
diagram shows. Because the viewing screen is flat
in the horizontal direction there is zero light dis-
persion in this sense and the horizontal definition
thus remains virtually unchanged.

Fig. 26—An amplified view of four lines of spot-wobble,
The oscillator current in the coils causes rapid
vertical deflection of the spot as it traverses a line
scan, and the overall effect is that the black gaps
between the lines are filled with diffused illumination.

However, to the viewer the lines completely
disappear. Another way of looking at this is to
consider that the screen elongates the spot verti-
cally, thereby creating more or less the same effect
as the eccentric magnetic field described earlier.

To the writer’s knowledge such a screen has not
yet been introduced into Great Britain, but there
would appear to be quite a call for it, particularly
if the design is such that there is negligible loss of
through light. There seems to be no reason why
it could not be polarised to improve the contrast
ratio in high levels of ambient light or even be
incorporated in the picture tube itself.

New idea by Kolster-Brandes

Even in this 625-line age cfforts are being made
still to overcome lininess and a recent K-B innova-
tion is worthy of note. It is well known that recent
receivers employ picture tubes with electrostatic
focusing~—the focusing being accomplished by the
appiication of a positive voltage to the focus elec-
trode. A preset control is usually available to allow
the focus to be optimised (Fig. 29).

The K-B idea is to rectify the pulses in the line
output stage to producc a negative voltage, which is
then applied to the focus electrode. This tends to
defocus the scanning spot sufficiently during line
scans 1o fill in the gaps between the lines.

There is little doubt that larger scrcen sizes,
improved picture tubes and circuits all tend to
emphasise the linc structurc and, even though we
are now changing to 625 lines, the lininess of a
large-screen picture is still as bad—if not worse—
than that of the early 9in. and 12in. tubes. Thus
there is still a strong case for line eliminators of
some form or other.

PRACTICAL TELEVISION m

Standby by Mullard

Contrary to expectations the life of valves and
picture tubes is somewhat shortened by the
constant current surges in the heaters each time the
equipment is switched on. This is less troublesome
now that current limiting devices are employed in
series connected heater chains, but tubes and
valves would not perish quicker if their heaters
were left running—and there is every reason to
believe that their life would be extended.

Moreover, the warm-up period of valve equip-
ment is sometimes disadvantageous and is empha-
sised by the immediate operation of transistor
equipment. With these factors in mind Mullard
I.td. has suggested a circuit (Fig. 30) whereby the
heaters are approximately half-powered even when
the set is switched off. Thus, since they are warm,
only a little time is required for them to reach full
emission when the set is properly switched on.

The switch has three positions—*“on?®», “off »
and “standby "—and there are four ganged
sections. In the “off ¥ position the mains supply
is removed on both poles as is existing practice by
sections S1A and S1B. In the “on” position the
mains is applied to the series connected heater
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Fig. 27 (above)—By making the scanning spot

elliptical without increasing its horizontal dimension,

the line structure can be eliminated without detracting
from the horizontal definition of a picture.

Fig. 28 (below)—This diagram shows how a viewing
screen can be used to eliminate the line structure by
optical means. The screen is made of transparent
plastic, on one side of which are formed parabolic
corrugations. The corrugations have the effect of
dispersing the light from the activated lines verti-
cally, without affecting the horizontal definition,

AN

Light
to
viewer )
Picture
tube
-(-——-screen

Corrugatediy
viewing
screen

chain via the mains dropper and the input to the
h.t. rectifier via the surge limiting resistor in the
usual manner. In the “ standby® position, how-
ever, the heater chain is transferred from the mains
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supply to the output of the h.t. rectifier by switches
S1C and S1D, the latter also removing the h.t. line
from the output of the rectifier.

This results in the heaters being partially
energised by the direct current in the silicon recti-
fier and associated surge limiting resistor and, since
the h.t. line is disconnected, the set is quiescent
and yet immediately available for normal operation
by switching from “ standby ” to “on”.

Frame Puise Suppression

It is not widely known that quite a large voltage
pulse occurs across the primary of the frame output
transformer during the frame flyback. The actual
amplitude of the pulses depends upon the design of
the output stage. The pulses arise from the speedy
change of current in the inductive elements of the
circuit, but since the rate of change of the current

Boosted HT line

Picture
tube

Focus =
control
L — —
From T
Brightness I el
control | o —
: - e
%/ 7 From video
amplifier

Fig. 29—The focus circuit associated with an
electrostatically-focused picture tube. Line elimina-
tion on the new K.-B. models is achieved by rectifying
the pulses at the line output stage and applying the
resulting negative voltage to the focusing electrode.

is smaller in the frame than in the line circuits the
pulses at the anode of the frame amplifier valve
are smaller than those at the anode of the line

PRACTICAL TELEVISION
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such useful work and their presence is rather an
embarrassment, for the extra high insulation
requirement of the frame output transformer and
frame amplifier valve is dictated essentially by
them.

HT.+
Voltage~ Frame
deperident output
Remstor tri/nsfor'mer'
\ Fig. 31—The use of a
‘ voitage-dependent resis-
tor to suppress the high
amplitude pulses during
‘ the frame flyback.
Frame
scanning
Frame | | o0 e coils
valve

With the advent of larger screen, wider scanning-
angle picture tubes, the problem has been aggra-
vated by the call for greater-scanning power and
something has had to be done to avoid the frame
output transformer and valve from becoming too
large and costly.

One way by which the problem is solved is
shown in Fig. 31, Here one of the recently
developed voltage-dependent resistors is connected
across the primary winding of the frame output
transformer. Such resistors have the property of
decreasing in resistance when the voltage across
them is increased. Thus, on the normal frame
scan, when the induced voltage is relatively small,
the resistance value is very high and does not shunt
the transformer by any appreciable amount.

On the flyback, however, when the peak voltage
is high the resistance value decreases, shunts the
transformer and thereby effectively suppresses the

amplifier valve. The latter pulses, of course, are pulses. This arrangement also helps to rid the
HT+ - +=MAMW‘ a [
line C o S1C -  SIA
° Silicon |isnl11,'l;?:g °
HT. | resistor
rectifier
__SID ¥
Fig. 30—The ‘“standby” circuit = Stisa
suggested by Mullard Limited to a (7O -pole ns
avoid the delay when switching on apacitor 3oway  input

a receiver from cold.

capacitor n

Chassis

Heater c¢hain

dMains
ropper
res?spgor

T

produced by the line flyback and are stepped up
by the e.h.t. overwind on the line output trans-
former, rectified by the e.h.t. rectifier and then used
as the e.h.t. voltage for the picture tube.

The frame pulses unfortunately cannot be put to

frame amplifier of qndesirable oscillations (ringing)
which may otherwise cause bad distortion of the
frame scan. '

(To be continued)
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No. 85: ULTRA VI7-70 Series

(Continued from page 117 of the December issue)

Picture Shift

The shift adjustment on 17in. models consists of
a clamp immediately behind the deflection coils
holding a round magnetic element which may be
rotated to move the picture according to the
position of the clamp. On 21lin. models two shift
plates are provided instead of the clamp and the
picture is shifted by the rotation of these plates
with respect to one another.

Line Linearity

A closed loop or shorted turn sleeve is located on
the tube neck and its movement in or out of the
scanning coils provides control of line linearity and
to an extent width. The sleeve cannot be adjusted
until the deflector coil clamp is slackened.

TELEVISION 173

By L. Lawry-Johns

The sleeve must not be pushed too far into the
deflection coils as not only will the width of the
picture be affected but overheating may occur. The
sleeve has a locating key or slot which must be to
the side of the tube neck, never to the top or
bottom. It should be on the right-hand side viewed
from the rear.

Chassis Removal

Remove the two wood screws at the bottom of
the cabinet back and raise the back cover to dis-
engage it from the top hinges. The side knobs are
secured by spindle screws accessible from inside
the cabinet. The channel selector grub screws are
revealed by rotating the fine tuner knob. The
volume control knob is secured by a screw which
passes through a collar.

There are two screws under the cabinet and two
smaller screws securing the cabinet top to the
chassis extension panel. Remove these and slide out
the chassis. Ensure that the loudspeaker is pushed
clear of the cabinet when replacing chassis.
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Fig. 4—The sound stages showing f.m. circuit

and heater supply and normal sound circuit.
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Sound Stages

TELEVISION January, 1963

-

So far the sound stages have not
been mentioned apart from the
references to the f.m. unit and its
power supplies. It will be realised
that the f.m. unit plays no part at
all in the amplification of the TV
sound signals.

The TV sound signals are

common with the vision signals up
to the anode circuit of V3 and
therefore loss of sound signals

indicates a fault in the circuit after
V3 ie. confined to V10, V11 or
V6 stages if of course the wvision
signal is normal.

Loss of vision and sound signals
leaving a raster on the screen and
f.m. normal is unusual but points
to a fault in the V3 stage and a
check on this wvalve and voliage
supplies should reveal the cause. If
no signals are present at all but a
raster is revealed when the bright-
ness is turned up, the tuner unit
should receive attention and both

8 R
[ﬂ“ﬂ -
R32 4 &3
Rm 7 @ S Contras
R L16 control
L7 ceo

|

D

C32

 wo—
R36
C @
!
Brillia
4:]I IR3 control

R28 @RBT

valves should be checked by Ra4
substitution. CFR
Distortion =T Eﬁ
When all sound signals are dis- s 4 @
torted, particularly when the Lio1 LI2A ¢ Re7 2x2A
volume is turned up, check R72 c37 R77 Fuses

(2:2MQ) the limiter resistor to pin

2 of the 6D2 (V11). If the distor-
#ion is more pronounced when the
volume is turned low check C83
for leakage (0:‘02uF also to pin 2
of V11).

Distortion of f.m. signals is often due to an
inefficient aerial and the effect of an efficient aerial
should be tried before checking the f.m. unit. The
valve base voltages normally to be expected are
given in Fig. 7 and these should be taken before
making any substitution checks. The writer has
not experienced any trouble with this unit except
for R120 becoming o/c thus putting out the unit
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B
=R37
390k
ZRa1 25pF
3 .l A
] 4
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- \58 100k
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Q15
'IOOpF |
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Fig. 5—Showing the circuit differences in the line
timebase circuit of the 21in. versions.

Tube drive adjustment shown
looped back for minimum position,
dotted for normal position

i

Fig. 6—Front view of the printed panel,

valve heaters and is therefore unable to point to
any weak links.

As a matter of interest it is pointed out that V10
not only functions as a TV sound if. amplifier
but also as a reflex af. amplifier where the audio
(demodulated or detected) signals from the f.m.
unit and the TV sound detector (V11A) are passed
t\? the volume contro! thence to the control grid of

10.

The audio s1gnals across R62 are passed via C79
(0-2pF) to V11B pin 5 which is the limiter, signals
appearing at pin 2 being conducted via C83 to the
output stage.

No Sound

In the event of sound failure which is not due to
a faulty valve check C79. A s/c here biases back
the diode V11B causing complete absence of signals
or alternatively very low and distorted signals. A
quick check is to short pins 2 and 5 of V11. If this
restores volume check C79 and R72,

Frame Timebase

Rapid bouncing or jitter in a vertical direction is
occasionally experienced and quite often replace-
ment of V13 is all that is required.

There are times when valve replacement will not
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help and Cl102, C100 and C95 Aerial Vertjcal form  'Vertical hold
should be substituted. One can be N\ Height
at fauit although it may test S
perfectly on a bridge. Also check Contrast f‘@ﬂ \ 5
?9? although this is usually at . =l N
ault on the score of bottom com- - ke
vy Brilliance J 3 O ||\l!|||1||||l|!lN|||N|ll|i?1{H|~l|i\ <)

Where the frame scan is severely h?:gs L o/
affected showing symptoms of Va4 Vi0 drop'tper Vi3
jitter, loss of hold, lack of height, @ V6
etc.,, and the wusual causes have " | shift Focus /O
been explored, C38 (0-1xF) should
be checked. ﬁ V3 ‘Limiter '

Vol )
on/ort Upicture® Horiz. hold—""x.
Picture Rolling noise @

Vertical hold at the end of its CRT. neck V<)
travel; check R88 (180k{!}) and the
hold control itself, which can Vo2 r—
decreasc in value. 71@[;

vidl V103
Line Hold
Similar troubles can affect the F.M. unit

selector

line timebasc and loss of line hold
may well indicate a faulty hold
control P2  (200k{}y or serics
resistor R49 (220k() if V6 is not
at fault.

Severe Shading on One Side of Screen

When the left-hand side is much darker than
the right-hand side check C48 (0-04p1F). This can
only be expcrienced when P3 is in the circuit.
When P3 is in the minimum position C48 is at
chassis potential in any case and there is no feed-
back to the vidco amplifier.

Points of Interest

Note that the gun or control grid of the tube
pin 2 is directly tied to chassis. This electrode does
not connect to the brilliance control as is usually to
be found. It is the cathode (pin 7) which not only
reccives the modulating signal via C90 but also
carries the standing bias from the brilliance.

Flyback suppression is applied to the first anode
(pin 3) via C92, the potential being a little lower
than usual at about 260V. The focus electrode is
brought out to pin 4.
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Fig. 7—Layout of the f.m. panel.

Fig. 8—Rear view of the receiver with the back removed,

Note that rhe contrast control has no effect on
the a.g.c. voltage and it is thercfore essential to
pre-set the a.g.c. by means of the Tube Drive
Adjustment and picture necise control to avoid
overloading of the video stage resulting in chipping
of whites and a negative picture in strong areas. []

FRIDAY, FEBRUARY Ist, 1963

A FILM SHOW

(in collaboration with Muliard Ltd.)
CAXTON HALL, WESTMINSTER
at 7,30 p.m.

Send for your free tickets now
marking your envelope ““Caxton Hall”’
in the top left-hand corner and en-
closing a stamped addressed envelope
(at least 3%in. x éin.) for the tickets,

The films to be shown will include
““Fuel for the Future’’ and “The Elec-
troneers’’, and as in previous years,
the programme has been arranged to
appeal to all who are interested in
radio.

The demand for tickets will be
great; order yours NOW.
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Letters to the Editor |

L .

The Editor does not necessarily agree with the opinions expressed by his correspondents

SPECIAL NOTE: Will readers please note that we
are unable to supply Service Sheets or Circuits of
ex-Government apparatus, or of proprietary makes
of commercial receivers. We regret that we are also
unable to publish letters from readers seeking a
source of supply of such apparatus.

IRISH YIEW

SIR,—The following information may be of

interest to some of your readers. Ireland’s first
Continental system (625-line) television transmitter
began transmission on 1st November 1962. The
vision frequency is 207-25Mc/s and the sound
213-25Mc/s. The picture modulation is negative-
going, in accordance with the C.C.LR. system, and
frequency-modulated 6Mc/s intercarrier sound is
uvsed. The transmitter has an e.r.p. of 100kW. The
aerial is omnidirectional and horizontal polarisation
is used.

The programmes are produced at the studios at
Montrose, a few miles outside Dublin city, and
from there they are relayed by microwave link to
the transmitters on Kippure Mountain, in Co.
Wicklow.

As some television enthusiasts living on or near
the Welsh coast have had good fringe area reception
of the old 405-line Telefis Eireann transmissions,
the 625-line transmissions should also reach them.

Various test cards are used by Telefis Eireann,
including Test Card “ C”, and the words * Telefis
Eireann ” are always printed at the bottom.

For reception near the Welsh coast, a channel 11,
12, or 13, 8- or ll-element, aerial should be
suitable.—MicHag. HEeaLy (Co. Cork, Ireland).

[Our thanks to Mr. Healy for this wuseful
information.—Ed.]

NO SCOPE FOR IMPROVEMENT

SIR,——You may be interested to learn that an
oscilloscope I built from a circuit which
appeared in the June 1961 issue of PTV, was
exhibited on the R.S.G.B.s stand at the Radio
Communication Exhibition held during November.

The VCR138 c.r.t. was ex-government equipment
purchased for 6s. and all the other components
were taken from old radio sets, etc. The chassis
was home-made and the case I also built myself.

I would add that I was 16 years old when the
’scope was completed, and it now operates most
satisfactorily.—R. J. C. DAvEY (Boreham Wood,
Hertfordshire).

MYSTERIOUS FAULT

JIR,—T would like to know if any of your readers
_can give an explanation for the following fault,
which 1 have only twice come across in over ten

years of television servicing; once in a “ Philco ™,
and, more recently, in a “ Decca DM3C ”.

On setting up the frame linearity on the BBC
test card, perfect over-all linearity could be
obtained, Then, on switching to the ITV channel,
the linearity went completely haywire, being
cramped at the bottom, and severcly extended at
the top. I found that by manipulating the linearity
controls again, almost perfect linearity could be
obtained, but then on switching back to the BBC,
the picture was once again thoroughly upset. This
time, however, it was extended at the bottom and
cramped at the top!

Eventually the clue to the cause of the trouble
came to light when it was discovered that the
symptoms were completely reversed when the mains
plug was turned round so that the chassis was “live”.

It seemed logical that the trouble was caused by
mains ripple appearing in the frame timebase
somewhere, and this, in fact, was borne out when
the fault disappeared after replacing the main
100+ 2004F smoothing capacitors (though no hum
was apparent on either sound or picture). But why
should the symptoms have been apparent on one
channel only? It seems completely illogical to me.

In the case of the “Philco”, the fault was
completely cleared simply by replacement of the
frame output valve, but the reason for this peculiar
behaviour remains a mystery.—R. W. T, HORNE,
GM3KJA (Jedburgh, Roxburghshire).

TV SOUND QUALITY

SIR,—I can’t help agreeing with your corres-

pondent D. B. Williams (November PTV) in
his criticism of the transmitting authorities and the
television receiver manufacturers for using trans-
mitting and receiving techniques which result in
poor quality sound reception for the viewer, But I
would also like to see the viewing public take some
of the blame for not raising enough protests about
this deficiency in our television system before now,
After all we have had 25 years of television in this
country, in which to judge and pass judgement on
the system, but little is ever said about the sound,
which is, I consider, very poor.

However, I can’t help feeling that nothing will
alter until the powers that be decide that it is worth
their while to change the system.

I have overcome the problem to a certain degree,
by making some straight-forward aiterations to the
sound circuits of my receiver, and I now have fairly
good reception. But for myself and any other
enthusiasts who feel they need improved sound, I
think the only answer can be the use of a separate
audio amplifier feeding a larger loudspeaker—S. F.
G. SimpsoN (Birmingham).

(Continued on page 177)
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REVIEWS OF RECENT PUBLICATIONS
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TELEVISION RECEIVER SERVICING

By E. A. W. Spreadbury, M.Brit.l.R.E.; published by lliffe
Books Ltd.
Yolume |I:

Timebase Circuits. 362 pages, 8] x 54 ins.

Price 25s.
Volume il; Receiver and Power Supply Circuits. 475 pages,
83 x 54 ins, Price 35s.

HESE two volumes are the second edition of

I a comprehensive book written primarily for

radio service engineers who wish to obtain a
thorough knowledge of television servicing work.
The books approach the subject by assuming that
the reader has a basic knowledge of the principles
of radio servicing techniques and tells him how to
apply this knowledge to the servicing of television
receivers.

In the first volume timebases and their associated
circuits are covered. The second volume deals
with all the other sections of the receiver, including
the video stage, tuning circuits, the sound channel
and power supplies. A large section is devoted to
acrials, aerial installation and signal distribution
systems.

Because of the many developments which have
taken place since the publication of the first edition
the present one has been completely revised.
Additional chapters deal with TV /f.m. receivers,
printed circuits and the effect on servicing work of
the introduction of 625-line receivers.

These two volumes can be recommended to
anyone dealing with the servicing of TV receivers.
They contain a wealth of practical information
which includes numerous “tips” on small points
of technique leading to saving of valuable time and
to improved workmanship. The books will also be
found valuable by the amateur television experi-
menter, enabling him both to understand the

ope.rat_ion qf receivers more easily and to give him
an insight into modern servicing techniques.—R.S.

COMMUNAL AERIALS AND COAXIAL RELAY
PRACTICE

By Gordon ). King, Assoc.Brit.l.LR.E.,, Grad.T.P.A.;
published by Gordon J. King (Enterprises) Ltd.
71 pages, 43 illustrations. Price 8s. éd.

NYONE interested in the future of television
must be well aware that the lonely rooftop
multi-array aerial is becoming impracticable.

Higher frequencies mean greater attenuation of
signals, more noise reflections (ghosting), and fading.
The only feasible answer is a well-sited aerial feed-
ing a properly distributed system to a group or
community of viewers.

Within this broad scheme there are various
differences; low-frequency multi-channel, r.f. wide-
band, Band I repeated, Band I split, a.g.c. con-
trolled, etc.

Mr. King explains the wvariations and goes into
the finer points of the coaxial relay system, in his
characteristic style. In 13 close-packed chapters he
deals with the history of relay, the various systems,
siting and design of the aerial system, and goes on
to describe a typical coaxial system. He surveys the
controlling factors, a.g.c., equalisation, line power-
ing and distribution. There are chapters on planning
a network, signal levels, noise, aerial systems, and
a final review of equipment.

This 1s an excellent handbook for the professional
and amateur alike, concise, lucid and well-presented.
It is based on a series of articles written for
“ Flectrical and Radio Trading™, and is entirely
practical in approach.—H.W.H.

LETTERS TO THE EDITOR
(Continued from page 176)

SERVICING SCANDAL

SIR,WAlthough I would be the first to admit

that TV rcpairmen have a very difficult job, a
recent experience of television servicing has shown
me that there is a lot to be desired in this field of
electronics.

The set in question lost its sound. When it
came back from the repair shop of a large and
reputable firm, the sound was back all right, not
only on the sound channel, but also on the vision.
Sound-on-vision was so bad that the picture was
completcly broken up without the sound carrier
being modulated when the set was tuned properly.

The set then made another journey to the repair
shop. No improvement. Then another. Still no
improvement.

I was therefore asked to see if I could do any-
thing. Although I had not seen the inside of that

model before, it was easy to see how to remove the
r.f. board, as it had not been screwed back
properly by the shop. When I came to put it back
later I discovered that the screws were of the wrong
size. I gave the vision dust cores half a turn in
each direction, finally leaving them as I found them,
and in half a minute the core which was causing
the trouble was found. Having set it to eliminate
the fault, I put back the printed board and the back
of the set. The whole thing took about five minutes.

This is not the only story I could tell, and I have
come to the conclusion that the chief trouble is that
some servicemen do not understand fully the work-
ing of the sets they are supposed to repair. This
causes much unnecessary work. I am not suggesting
that they should be expected to know the heavy
mathematics of the television receiver, but a basic
knowledge of the working of the set would seem to
be essential, A little more education would save
much time and many feet of cored solder.—R. H.
ABBOTT (Oxford).

{© Radios-TV Library}
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D. & B. TELEVISION cﬂg’ "3955
(Wimbledon) LIMITED Dept. B.9

131 & 131 A Kingston Rd, South Wimbledon, London, S.W.19
“Compare our prices with any others™

For more Transisiors and Components see our advertisement in " Practical Wireless

For the FINEST SERVIOE in the COUNTRY. We are open from

10 g.m, mtil 7 p.m.—1 p.m, Wednesday, For any information or probiems you
have, Call or Phone, we are aiways pleased to heip.

We pride oursalves that we can obtain and sopply practically any TV spare,
OUR GIGANTIC STOCKS INCLUDE: Line, Frame and Sound Output, Line and
Frame Blooking, Oso., Trazs., and Scan Coils tor any make or model Television,

N

LINE OUTPUT TRANSFORMERS (P, & P. 3/6)

ACE, ASTRA 87/3. ALBA, T301, T304, T394, T484, T494, TR1974, 42/8,
AMBASSADOR, most Models nvailable. ARG OBY CTV
ARHSTRONQ T.V.6/14, T.V.5/17, 5779, BAIRD, 2014 to ‘2217 57[9
ANNER, most Models available. BEETHOVEN B94 to B89, 57/8.
BUBH TUG26, TVI2, TV3S,t0 TVA3, 87/, CHAMPION REWIND ONLY.
GOLUHBIA, CbﬂlL to 602, 89/-. COSSOR, R17a, 930, 931, 933 to
944, 946, 50/6.
DECCA, PMI, DM2C, DM3, DM4C, DM3, 72/8, Also Used.
DEFIANT. Rome avallable. Bome Rewind only.
DYNATRON, Available, but S8ample L.O.P.T. Required.
EKCO, TC208, TU209, T23L, T248, T267, T284, T203, 537/6. Most Models
Available,
ENGLISH ELECTRIC, Rewind only. EMERSON, 701, 700, 704, 57/9,
FERGUSON, 103T, 105T, 113T, 1457, 64/6. 203T, 2467T, Ioclusive, 64/8, 992 to
996, Inclusive, 8478, 308T, 308T, 68/-,
FERRANTI, 1473, 17K 3, 17T3, 46/-. Most Models available,
FULLOTONE, 12in., 14in,, 6%/9.
G.E.C, BTi1251, BTI1262, BT1746, BT1748, 46/-, Most Models available.
H.MV. iR24 to 183/, inclusive, 84/-, 3851 to 5902B, inclusive, 843,
INVICTA, T101 to T1048, 44/-, T118, T119, T120, 52/8,
K.B., LFT50, LYT56, LFT80, MV60, 105/~ Most Modela available.
MARCONL, VI'S8DA, VTG9DA, VCE0, VTHIDA, §7/9,
MASTERADIOQ, Ti7C, TETT, TF?, TUTT. TE2IC, 5%9,
McMICHAEL, TMG4K, C4178MIS, TM4LTF, 5719,
MURPHY, V214, V )40 V250, VJ?U V280, 88/68. All Murphy spares available
PAM, 908, 909, 52, 003 958, 52/8.
PETO 8COTT, TV9I, TVBS, TVIZI, TViZ2, 48/3. PHILCO, 1707, 1708, 48/8,
PILOT. All Modela can B Rewound.
PORTADYNE, T('12, 88/-. Ail other Models Rewind only.
PYE, VT4, V4, V7, VT7, 52/8, Most Models available, also Used at 38/8,
REGENTONE, 12B1G, 12T15, 89/-,
R.Q.D., C55, 1455, 1456, 17068, 1757, 80/«
SOBELL, T21, T21C, 142, 74/-. Most Modcls available,
TLTRA. Most. Mndeln d.vallahl(- VIDOR. Most Modeln available.
WEBTHINBTER T1455, 69/, WHITE IBBOTSON. Most
Models available.

TV TUBES
ALL TUBES ARE REGUN’NEID GWITH FU%I;L 12 HONTHS' GUARANTEE

1Rin. HULLABD TYPE YPE...... £3,15.0

14in. M ARD .24. 5.0 1din. MAZDA 'I'YPE ...... £4, 5.0

15in. HAZDA TYPE ...... .84, 5.0 16in, ¢.B.C. TYPE........ 4,16.0

16in. HULLAED TYPE £4.15.0 1%in, HULLARD TYPE ..24.15.0

17in. MAZDA TYPE...... £4.15.0 17in, G.E.C. TYP ..34,18,0
17m BRIMAR TYPE, . ... ..£4.15.0

90° AND 110° TUBES OK EXCHANGE BASIS ONLY
ADD 5/- FOR ELECTROSTATIC TUBES. ADD 10/- FOR 90° AND 110° TUBES.

CARR. AND INS. 12/8. C.W.0. OR C.0.D.

ALL TYPES INTERNATIONAL OCTAL VALVES SUPPLIED

ALL VALVES ARE BOLD BUBJECT TO FULL GUARANTEE—CURRENT
VALVE LIST
AZ31  B/8IKCH3S 9/-)PCCR4  7/6)Un2 5/-15Y3 /32001 B[3
Bit 5/81 KCH42 7/8(PCCR9  8/8/ULBL  9/8{3744 10/-|2012 8/3
D77 8/-| ECHB1 7/8{PCFR0  7/8|U2k| 9j-16AL3  3f~20L1 12/8
DAFSL 5/~ BCL8O 7/3|PCF#Z  7/9]U242  14/8|6AME  §/-20P1 8/6
DAF96 7/{-|ECL8Z 9/9|PCF88 8/8|U30L 17/8|6AT6  5/6/20P3  12/-
DF9L  3/9| BCL8S 11/9[PCL82  7/-|UABCS0 8/8{6BW6  7/6,20r4  18/6
DF98  7/3 RP80  4/8|PCL33 B/O|TAF42 8/.|61)2 8/-120P5  14/8
DH83  6/- | EF85s  6/3|POL84 7/8|UB4L  7/8(6FL 4]6(278U  14/8
DH77 4/6|EF86  8/9|PCL85 15/~ UBC4l 7/9|6F12  8/-30CL 78
DK91 §/-EFEs  8/8|FL33 8/ |URFSD 7/B|6FL3 8/6{30FL1L 9/3
DK%2 7/8{EF91  3/-|PL36  9/8|UC(84 12[8i6F14 8f-|30L1 716
DK98 7/8|EFps2  4/-[PL8L  9/-[UCCES  VB|6FL5 9/-|30P4 11/8
DL8L  8/8 EL33 7/8|P1.82 8/6:UCH30 14/8|8F33 8/8{30P12  8/-
DLB2  G/3{HL3S  18/./PLE3 86| UCH4Z F)-i6L1 12/+ 162K U 10/~
DL94 [=1RI41  78|PLH4  B[OIUCHSL B/36LG 9/8[53KU 10/~
DIBE  7-|ELB4  8/9|PY3L  7/-|UCLA3 12]6 6L13 8/-[54KU 8/8
EABRCAO YB|EYSL  7jelPYie  10/-|Uraz 861,19  12/-|185BT 146
HEAF42 719|EY86  7/8[PYs0  @/-{UL4l ,l- 88N7 48
EB4L @/8(EZd0  6/8|PYBL  8/-|UL4s 10/88VE 5/-
EBOL  3/-|EZ41 6/ PY82  8/-[V/146  7/-16U4 10/~
EBC41 7/8|BZ80 6/6|PY83 8/-|UL84  7/8/10F1 4/8
EBFBO 7/8|GZ32 B/8/PZ30  8/-/UUS 14/6/10CL 10/~
EBFR9 B8/3{07Z34 1B/6 22 8/81UUY 8/3|10Cc2  18/-
KT3iC 8/-|U24 10/-1U Y41 6/-10P13  8/9
ECC82 5/8|KTs8 8/8|U25 12,1V ¥85  8/4[10P14  8/9
ECCS83 6/3|KT6L  8/3|L26 /8] W77 4/-|12AT8 78
ECCS4 29| KT84  @j3|Uat 1 BTT 3/-{12AT? 48
ECCSS  7/6(KTwWH41 5/9;U37 17/-15U4 4/8112AU7  5/8
ECF80 8/-|KTW63 5/9/U30 5/8153V4 8/9i12AX7 6/3

These are only cxamples of our valves: if you do nol see what you reguive send
stnmped addressed envelope for sperial quotation.

Please aak nn for ANY componenta you may require we are almost certain to
bave them. TERMS: 8. A.E. all enquiries. C.W.0. or (1.0, D, 4/- extra. Postage
on Valves, 6. each, C.R.T.» 12/6 inc. Insurance. BATISFACTION ASSURED.

RETURN POBT BERVICE— BUBJECT TO BTOUK

January, 1963
ELLELELLLELLELEELELLLEELELLELLEESL

MONEY  MONEY
MONLEY!

There’s bags of it in Radio and T.V,
if you know your stuff !

and if you don’t we will teach you.

“Correspondence’ courses and now new full

£
£
£
£
£
£
£
£
£
£
£
£
time T.V. and Electronic Servicing Certificate £
courses planned to commence in April. £
Register NOW £

£

£

£

£

£

£

£

£

£

£

£

£

£

Mr. J. SYKES
(M.LE.E., M.Brit..R.E., M.LN.)

Principal:
BRITISH NATIONAL RADIO SCHOOL
Red Lion Court, Stalbridge, Dorset

Britain’s premier Radic School
specialising in City and Guilds examinations.

Y With apologies to Sinclair Lewis
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VACUUM
ELECTRONIC
LIMITED

KEEPS YOU IN
THE PICTURE

WITH THE
FINEST REBUILT CATHODE RAY TUBES

12 MONTHS
GUARANTEE

15/-

ALLOWED
ON REGEIPT

12°-14" £4-15:0
157177 £5- 50
21" £115:0

CASH WITH ORDER OR
PRO FORMA, ADD 12/6 FOR 0f OLD
CARRIAGE AND INSURANCE. TUBE

DELIVERY FREE IN LONDON AREA

WRITE PHONE OR CALL

VACUUM ELECTRONIC LTD.

3% SACKVILLE STREET
LONDON, W1
REGENT 8404 (5 lines.)

{© Radios-TV Library}
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;ﬂ F I could commence my

notes musically I would start this
month with a chord in G. The
reason is my first paragraph
concerns title music and, there-
fore, this paragraph should be
read at ff level or even fff! Ever
since the lion first growled on the

opening titles of an M.G.M.
picture film title music has been
notable for crashing chords,

claborate orchestrations and over-
loaded sound tracks, Occasionally
this convention has been ignored,
usually for some gimmick reason
such as the plinking of a zither on
“The Third Man” or the folksy
tunes behind the main titles of
the famous Raling comedy series.
Television play title music has
tended to follow the Laling pat-
tern of fairly quiet music of a
character which more appro-
priately leads into the opening
scenes Or even carries on over
them.

In the Groove

Association of special tunes
with comedies or comedy series is
a wonderful way of getting the
listeners into the right mood.
One has heard laughter in
cinemas when the famous Laurel
and Hardy music started up, even
before these great comedians
made their entrance. Similarly,
the Srteptoe title music, by Ron
Grainer, creates the right atmos-
phere for this excellent BBC
series. What about other feature
programme title music? Some Is
good and some is bad. Candid
Camera has appropriately off-beat
crazy title music which sets the
stage and soon we’ll be hearing
this again. The TV newsrecls
haven’t yet found music to equal
the famous Movietone and
Gaumont title music and we
have almost forgotten the stirring
opening music of British Para-
mount News. The BBC's news
title music Is good, far better than

“llllllmmmm_
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that of Independent Television
News. The latter is familiar
enough but the quick fade-out of
the music in the middle of a bar,
now carried out by the I'TN pro-
ducers, is both untidy and
unprofessional. If the same tune
has to be rctained (and I know
that a lor of people like it) then
at least it should be recorded to
length with a clean and proper
ending. Actually this is the only
fault 1 find with this lively and
enterprising newsreel and T hope
that this paragraph catches the
eye of Geoffrey Cox, its live-wire
chief editor. He should authorise
the making of a new disc and get
his producers out of the groove.

Pilkington Music

The Pilkington Report did not
favour music behind newsreel
items. I hope the BBC and I'T'N
do not take this suggestion too
seriously. The fact that most
news items are shot with mute
cameras means that commentaries

179

A MONTHLY
COMMENTARY

-

BY ICONOS

must be used throughout or com-
plicated effects tracks added—
that is, excepting when the news
items are shot with a syn-
chronised sound track. Mauch
better to have some kind of back-
ground music to fill the gap. In
any case, a continuous fusillade
of overlaid words becomes rather
monotonous. Provided the music
does not intrude or become a
counterpoint to political, inter-
national or very personal items it
is harmless enough. I do agree
that a musical background to a
scene of a murderer being
hustled off to prison would be as
inappropriate as The Robbers’
March from “ Chu Chin Chow ™
on shots of a Boy Scouts’
Jamboree.

On the Square

The BBC seem to have made a
geometrical progression in their
TV play titles. From circles they

have turned to squares with The
Square Peg, following the series

The new E.M.I. type 204 colour camera which can be used for broadcasting‘
telecine, industrial and medical applications.

{© Radios-TV Library}
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Irs a Square World. Michael
Bentine strikes first-class zanie
form in “It’s a Square World ”,
which is an inconsequential mix-
ture of crazy-gang material with
satirical sketches in the modern
off-beat manner. True, some of
the sketches are prolonged after
their basic joke had been put
over, a fatal error in the presen-
tation of revue black-out sketches.
Still, there are a lot of laughs in
the show if this is the type of
humour that appeals to you.
“The Square Peg” was notable
for reversing the trend for glori-
fying the irresponsibility of youth
and the social significance of
remaining unwashed. The young
hero of this story, an artist,
played by Christopher Guinee,
gets mixed up with a beatnik
circle of painters and sculptors,
headed by his father, an artist.
But he prefers the city, the
financial newspapers and a bowler
hat. How he made good both as
a painter and as a business man
made an agreeable if somewhat
improbable story.  Production
" values were first class, with good
direction by Eric Tavlor.

Monday’s Newcomers

I don’t know whether you ever
look at commercial television on
Mondays at 10.30 am. There is a
special programme at that time
which is quite an endurance trial
in its way. It is a programme in
which 60-second, 30-second and
15-second commercials are
unveiled to the trade for the ITA,
the television programme com-
panies, the advertising agents and
the advertisers to evaluate the

newest commerc_:ials that are
about to be circulated. The
differences in sales talks and

techniques are enlightening and
frightening. Twenty minutes of
this and you feel you are back in
a cinema where you actually pay
for about the same period of time
devoted to advertising films,
trailers and ice cream. Recently,
however, Monday’s Newcomers
was prolonged by an excellently
made film, produced by Indepen-
dent Television News, which was
in effect a dummy commercial
about an imaginary travel agency.

The commercial was presented
in three or four versions, each
with different types of sound
treatment. There were versions
with overloaded sound, over-
compressed sound, excessive sibi-
lants and other distortions as well

PRACTICAL TELEVISION

as a version which. was correctly
recorded and printed. Curiously
enough, every one of these dis-
tortions 'was present to some
extent In most of the real
commercials that had just been
shown. It was obvious that some
makers of commercials were
overloading the sound track in
order to achieve, as they thought,
maximum  impact with the
viewers. What actually happened
was that the level was reduced
by the sound balancer at the ITV
studios which transmitted the
films to keep it within acceptable
limits. Thus a GARGANTUAN
VOICE became a very smallt nd
distorted voice. The sound which
came over best by far was in the
ITN’s dummy commercial and
the next best was the sound on
some very funny cartoon adver-
tisements. Female voices weren’t
very satisfactory and the speakers
who made their appeals with
staccato, whip-like commands to
their captive audience sometimes
failed even to convey the names

of their products. Let this
demonstration be a lesson to
them! The ITN should now

produce a film which illustrates
with diagrams and sound tracks
just how compression, echo,
volume and bass cut should be
handled for television. But it
should be strictly in words of one
syllable. My guess is that some
of that Monday’s Newcomers
were transient guests who will be
withdrawn and given new voices.

To Zoom or Not to Zoom

The introduction of zoom
lenses with a 10-to-1 ratio—that
is to say, a variable focal length
from 35 to 350mm.—has caused
quite a stir. Previously the ratio
has been about 4 to 1. This
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means that a change can be
rapidly made from quite a wide
angle to a very close shot, a
valuable facility for a cameraman
shooting sporting events, cricket
and football. It can also be use-
fully applied to general TV
studio productions as well as
ordinary newsreel items. But it
must be handled with care. The
BBC televised a match between
Wolves and Everton at which the
camera operator was trigger
happy on his zoom lens and
camera movement. The picture
was zoomed in and out with the
zany irresponsibility of a trad
jazz trombone and rocked and
rolled with appropriate rhythms
around the pitch. It was obvious
that he was far more enthusiastic
than any of the players on the
field. The result was a very poor
show, difficult to follow, and
could not be compared with the
dignified handling of similar
events by the cameramen of ATV
and Granada. The BBC handling
of zoom lenses was better on the
Horse of the Year Show. This
was a splendid affair which was a
regular evening date for a large
number of viewers who like to
watch the beautiful animals
accomplish amazing feats under
the equally inspired horseman-
ship of the world’s best riders.
Horse shows are a natural—for
Technicolor and for television.
My guess, as a matter of fact,
is that the first colour television
reportage on a horse show will be
via ultra-rapidly processed colour
film and not by colour television
cameras. The latter are likely to
reveal bright green tail-coated
equestrians mounted on blue
horses at the merest touch of the
wrong button! Cough and the
picture goes all red; sneeze and
it disappears in a cloud of smoke!

PRACTICAL WIRELESS
MAIN FEATURES OF THE JANUARY ISSUE

General Purpose Communications Receiver
Quality Switch-tuned Radiogram
Top Band 'Phone Transmitter
Transistor Audio Oscillator

TRF Transistor Portable
Advanced Geiger Head

Simple Filter Network

Mains Midget Portable

{© Radios-TV Library}
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atio & TV Engineers’ Reference Book

Now you can have for 7 days’ free examination the
revised 3rd Edition of this very practical engineering
and servicing work. If you are a Radio Engineer,
Technician, Mechanic, Instructor, Student, Keen
Amateur, or engaged in the electronics field, this
great wealth of data in all branches of radio and
television will prove invaluable. It covers a most
comprehensive range of subjects, new develop-
ments and technigues,

BROADCASTING - COMMUNICATIONS Includes:—Formulas,
' Calculations, Communica-
L] 1
SERVICING - NAVIGATION don Theory. Electron o Eommunic:
1,800 PAGES, 47 SECTIONS Materials, Studio EquiPm%‘t- Transmitter _T_Owe"
Plant, Broadcasting and Communication Trans-
2,000 DIAGRAMS AND TABLES mitters, V.H.F. Equipment, Amateur Radio
Written for you by nearly 50 Specialists Equipment, TV Transmitters and Aerials, Radio-
Inctuding L. S. Allard, B.SC., AINST.P. (G.E.C. Cathode-ra Frequency Transmission Lines, .Wavegulqes,
Tube Group); S. W. Amos, B.SC.HONS.), AMLEE. (B.B.C. Broadcasting Receivers, TV Receiver Design,
Tech. Instructions Section); E. S. Bacon, M.SC.(LOND.), Commercial H.F. Radio Links, Broad-band Sys-
A.R.LC. (C@l(ef Supﬁ;vis?ir Elec. Labs. Ever ﬁeafi); Co. (G.B’.!) tems, Radio Navigation and Radar, Aero Radio
RAEY Farmborosgh: RIH Burdick: Noras Bevse and Radar, Radio Astronomy and Satellite
{(Marconi’s); L. Driscoll, B.SC., AM.LEE,, A.M,BRIT,LR.E, Communication, Aerials, Valves, Tubes, A.C.
(Murphy Radio).'(;.[fA.dFElditng, 1;.§¢.TIECH.(10NI§.5 )A.?BC-}_‘I-, Rectification and Ripple Filters, Transistors,
M.ILEE, ALRE. atfor eclrical instruments L.id.); . . . . .

Fisher, A.M.LE.E. (Regentone); L. S. Foskett (E.M.L); R. C. Diodes, Resistors, Capacitors, Inductors, Trans-
Glass, M.A., B.SC., A.M.LEE. (Lecturer Applied Physics, North- formers, Gramophone, Pick-ups, Speakers, Inter-
ampton Coll. (;1(1-) T;chjnofogya L?n;{ton)[itdl*;- JJ. MGrli(n]% ference, Recording, Batteries and Conversion

AM.BRIT.LR.E. , F. Jones eriaite 9 T N . rx, H H H
M.B.E., B.SC.(HON:.E)I. D.LC., A.C.G.l., M.LEE. (Standard TLIE- Equnpmept, H.F. Reproduction, Measurmg' _a“d
phones and Cabhles Lid.); L. A. Moxon, B.SC.(ENG.), A.M.LE.E. Test Equipment, R/TV Instalfation and Servicing,
(R.N. Scientific kS}er:;'._:e),- 3 F UrquhBart‘gfrliE Resistor Lid.); Noise, Projection TV, Oscillators, Industrial TV,
'l\)/-.l.X?!i!'léxg.liV;.g'é.o ([l:li'e:r)t‘ingﬁog:e R'eseaichEZagzg?.(ENG-)’ Units and Symbols, Progress & Developments, etc

Pl GED S D S R SRR S BT G Gl A N D I RN W D G G N S T SR DA T B e

|
| GEORGE NEWNES LTD., 15-17 LONG ACRE, LONDON, W.C.2. i
Plea send N i
POST Now : R?As[golOnA an‘)e ngl;ff Name and Address in Block Letters please l
VISION ENGINEERS”’ :
REFERENCE BOOK with- M- Mrs., Miss 1
A l out obligation to purchase. Add l
- 1 1 will either return the work Tess I
within eight days or b will Tick ¥ whera applicoble
| send the first payment of 5/ The address on lefts— ||
F R E E eight days after delivery, . My Propert
I then ten monthly subscrip- Occupation y Property 1
| tions of 10/- untii the sum Rented unfurnished |
I %f §5 55. has been paid. ?ignature Parents’ Home I
ash price in eight daysis£5. (Parent signs if you
l Es I | Free Examination offer not are under 21) (RB)538/19 A—;"'"'f!'—“»f@“_"!'_—
available in Eire.  Coupon invalid if not signed and questions answered, \I®MPoTary Address i

h—————-——-—-—---——-——--——-m——'
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Please accept our sincere apologies. Since our first advertisement appeared, a disastrous fire destroyed
the complete test section of our laboratories. As things slowly come back to normal we shall endeavour
to keep up with the tremendous demand for our camera kits. Thank You !

BUILD YOUR OWN GOMPLETELY
TRANSISTORISED TELEVISION GAMERA!

KIT No. | consists of ... Price £12. 0. 0

Scan Coils. Focus Coiils. 'Horizontal Inductor Coils, Vidicon “Top Hat” Screen. Target Connector, Circuit
Diagrams. Layout Instructions, instruction Manual.
£14. 0. 0 Price

KIT No. 2 consists of ...

Printed Circuit Panel. Afl Variable Resistors. All Hi-stability Resistors. All Capacitors and Electrolytics. Coil
Former and Trimmer. Mains Transformer. Rectifiers. Nuts, Bolts, Screws, Clips. Solder and Hook-up Wire.

KIT No. 3 consists of ... Price £6. 8, 0
13 special first grade Mullard Transistors. 6 special first grade Mullard Diodes, | special Vidicon Base.
KIT No. 4 consists of ... Price £4.10, 0

Ready drilled and stove-enamelled heavy gauge steel case specially designed and produced for the Golden Rule
Camera, complete with lens mounting ring.

January, 1963

OR COMPLETE KIT AS ABOVE Nos. [,2, 3 & 4 £35.0.0
DEALER | completed Camera can be seen working at
INQUIRIES | GOLDEN RULE ELECTRONICS LIMITED
ONE OF THE JAGGERS GROUP OF COMPANIES
INVITED | souTH VIEW LABORATORIES, LITLINGTON
Nr. Royston, Herts.  Phone: Steeple Morden 366 (3 lines)

ALL GRADES

OF E.M.l. VIDICON TUBES

IN STOCK FROM £8.0.0 UPWARDS

TUBES

Guaranteed |12 mths.—Carr. Free by Passgr.
train COMPLETELY REBUILT & RESCREENED

14" - - - £5,5.0
IS""I1"" - £5.|0.0

21" = = = £8.0.0
BRAND NEW 12in MW31-74  £4.4.0

“OCLARION’® TRANSISTOR LINE OUTPUT TRANSFORMERS
BATTERY TAPE RECORDER Bush, TV 11A, B; 124, B .. 45/-
Capstan  drive.  Cobstand, spesl Cossor, 930, 5331', y313/4, 943’ e 62/6
3] Lpa. Durable plastic case, |Ekeo, T8L4G; T8{1x-14; TL61 47/8
Complete  with mike and tape.| T221, 231, T8CALL, ete. .. 89/8
Free ilus, leaflet, List price 25 giw, | Ferguson, 41/2/5: 941-945  _. 50/6

990-RT; 103-145, 203, ete. ., 66/6

Our GNS. Ferranti, 1473, 4; 17TKS, 17T, 4 45/~

- C 7 6 1472, T1205, 1215, 1225, 1325 65/-

Price arr. 7/6 |g.Ec-HMV. mostly .. 55/- to 60/-

Murphy, V240/250, V270 L. BeY-

CONVBRTERS—New. lLess valves |Philips, 1114, 1115, 1437, 1446,

Mainly Ch. 1, 4, Cossor 927, 17246, 1746, 1747 - .. 73)-

Ekeo TUL42, 169, 241, (. 1 Pye, LV30, LGP, CS17, V117 .. 69/8

BT1251, 4536, Philips 1446, 17406, CTM4, V4, VT4, ¥7.VTP7 .. 5b)-

1747V, Ultra 815 series, Al 35f-. Add post 8.

Cyldon 168, 10/86. Radar Kilovoiter . $£3.17.4

Posl cte. on whove, 3[6. Tests actual BHT, P.P. 2/4,

WESTWAY RADIO

H.AL B, with enquiries please,
5 Westward Way, Preston Road, Harrow, Middx.
Tel: WOR 2663

4 watt AMPLIFIERS |3 VALVE AMPLIFIERS

Ex-relay units rebuilt into excellent | Kit of new parts, consisting chassis,
amplifier with high gain preamp. | mains and output traneformers,
stage, tone conirol, negative Teed- | valves (P61, 6960, 6X5G) and all
back, ready for immediate use, indi- | components. With full instructions
vidually tested. Amazing volume and | for making high gain amplifler with
clarity, easily worth £5. OQur price | separate base and treble controls,
whilst &tocks last. Carr. negative feedback, etc. Truly

packing, ete., 7/6, 45’ = | unususl value at,,...... 29"

4-Speed Record Players| B.B.C./I.T.A. TUNERS

Latest ‘Turntable together  with Ita‘lgous {nfzkes complete Vwitp
fightweight = Staar Galaxy dual POFEG, POCUS4 valves, 38 Mfe LK.

sapphire crystal turnover pick-up | jJaytastic value. 19"

head. Amazing value £3 10 o

(pick-up  only  18/-) -10.V| 100 CONDENSERS 10/-
Carr. #[-. Miniature Ceramic and Silver Mica
Condensers 3 pF to 5,000 pF. LIST

100 RESISTORS 6/6 | viiur over 5.
TECHNICAL TRADING GCO.

DEVONIAN COURT, PARK CRESCENT PLACE, BRIGHTON

REBUILT TV TUBES

Complete New Guns—I2 months’

Guarantee
12in. ... ... £3.10.0
14in. .., .. £3.15.0
15-17in. ... £4,0.0
2lin. ... ... £5.10.0

Old Tube required in exchange. Electrostatic
Types 5/- extra. Carriage & Insurance extra.

NU-GUN TELETUBES
3 THE MEWS
Duckett Road, Harringay, London, N4
Telephone: MOUntview 2903
Also various Ex Rental TV Sets available.

{© Radios-TV Library}
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New Set-top Aerial

THE latest addition to Belling & Lee Ltd.’s range
of set-top aerials is the “ Sentinel ”,

The Sentinel has been designed for strong
signal areas. The two elements are telescopic
(extending to a maximum length of 23in.) and are
also fully adjustable for inclination and direction,

The finish is in gold and beige and the price is
25s. The manufacturers of this new aerial are
Belling & Lee Ltd.,, Great Cambridge Road,
Enfield, Middlesex.

PRACTICAL TELEVISION 183

Channelised or Broad-band u.h.f. Arrays

AN “interim ” u.h.f. aerial, UHF 201, may now

“% be obtained as a “single channel ” model (i.e.,

for channel 34 or channel 44) or as a broad-band

Eo(;iel covering channels 34 to 44, from Antiference
td.

The list price of the aerials, which employ a
20-element array consisting of a six-element grid
reflector, folded dipole and 13 directors, is 150s. for
the array only and 180s. complete with a 3t
cranked arm and chimney lashing,

The makers of this aerial are Antiference Lid.,
Aylesbury, Buckinghamshire.,

Transistorised Sets

'_[‘WO portable television receivers—one model

being transistorised—may soon be available on
the British market. Although current production
models are 525-line sets, the manufacturers-—the
Tokyo Shibaura Electric Co. Ltd., of Japan—
propose bringing out 405- and 625-line sets for
exXport.

The model 10-TH, which is completely transis-
torised except for the c.r.t. and its high voltage
rectifier valve, contains 25 transistors and 12 diodes.

It weighs only 211b and can be operated either on
household power or from its own built-in 12V lead
battery.

The set features immediate vision the instant the
switch is turned on. This is made possible by two
heaters in the picture tube, one of which turns off
after three or four seconds.

The British agents for this company are Hall
Electric Lid., Anglers Lane, London, N.W.5.

BUYING SECOND-HAND
SETS

(Continued from page 158)

happens the symptoms are lack of width, short life
of the line output valve, and sometimes line
oscillator ‘drift.

Frame Output Stage

A common symptom on a set of any age is the
inability to obtain sufficient height. This is
usually due to a faulty frame output valve, but
sometimes its replacement does not completely
restore the height. If the picture is cramped at the
bottom suspect the cathode bias decoupling capa-
citor, but if it is cramped at the top, a leaky grid
coupling capacitor is more likely to be the trouble.

Receivers with V.H.F.

If a receiver is working satisfactorily on TV, but
has a faulty v.h.f,, the best advice is to ignore the
v.h.f. section completely, The industry has never
been happy about the inclusion of v.h.f. in the TV
sound receiver, and up until 1959 the v.h.f. section
was always something of a compromise. Since that
time receivers have been fitted with either dual if.
stages, or, in the case of manufacturers such as
Ferguson, H.M.V., Ultra and Pye, a separate v.h.f.
chassis altogether.

Summing Up

In conclusion it is emphasised that the advice
given here is only general in its character. Regular
readers can always take advantage of the “Queries”
service for specific advice in connection with a
particular set that they intend to purchase. It is not
possible to give any help regarding service sheets,
but these can be obtained from certain of our
advertisers. A letter to the manufacturer concerned
might be rewarding. Some (but not all) are
extremely helpful. Also remember the golden rule
when overhauling, namely to check the performance
of the set after each seéparate stage of the repair,
otherwise you will never know at what point you
inserted an extra fault on the chassis.

JOIN THE PRAGTICAL GROUP

PRACTICAL WIRELESS ., .. .. .. 2/-

Every Menth

PRACTICAL MECHANICS & SCIENCE 2/-

Every Month

PRACTICAL MOTORIST .. .. .. |9

Every Month

PRACTICAL HOUSEHOLDER .. .. I3
Every Month

{© Radios-TV Library}
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Whilst we are always pleased to ossist readers with their
technical difficuities, we regret that we are unable to supply
diagrams or provide instructions for modifying surplus equip-
ment. We cannot supply alternative details for constructional
articles which appear in these pages. WE CANNOT UNDER-
TAKE TO ANSWER QUERIES OVER THE TELEPHONE. The
coupon from p. 188 must be attached to all Queries, and if a
postal reply is required a stamped and addressed envelope
must be enclosed,

ULTRA VT 9.i7

A fault has recently developed on this set, and
is, that altering the setting of the contrast control
has no effect on the picture.—H. J. Withins
(Dartford, Kent).

Contrast is usually rendered inoperative by a
shorted capacitor in the a.g.c. line. Check C76,
a 1uF capacitor. Also check the controlled valves
V1 (PCC84), V3 (10F1), V18 (20D1) and V8
(20L.1).

PILOT PT 450

As a result of the failure of the line output
stage in this receiver recently, it was necessary to
replace the line output valve, After having done
this, however, there was an intermittent failure of
the line scan, which was eventually traced to a
faulty capacitor, C50.

I have found out that there may be some varia-
tion in the capacity of this component according
to the model, but it is so badly discoloured that
I cannot read its value, I believe the rating is
12kV, but 1 should appreciate your help in this
matter.—N. Pitcher (Worwich, Norfolk).

C50 may be 140pF or 180pF according to the
graxlxzi;:)‘rfmer or deflection coils used. The rating
is .

K.B. LFT50

Can you please tell me the value of the com-
ponent (I think it is a resistor) connected from
pin § of the 6AM6 to the terminal block. The
6AMG6 is situated on the right of the tube. This
component has become so overheated that its
markings are unrecognisable.—T, Froud (Pelton,
Co. Durham).

The value of the video amplifier anode load
resistor is 6-8k{), 1W.

PAM 750

The sound is perfect but the picture has faded
to mcl.x a degree, that it can hardly be seen. If
the brilliance is advanced the picture goes nega-

lanuary, 1963

tive. I thought it was the EY86 and so I bought
a new one and tried it without success. I also
checked all the other valves except the PL82 but
still found no improvement in picture quality,

The picture remains full size and steady, but
on switching off, a bright horizontal line about
2 or 3in. long, appears on the centre of the screen,
quickly disappearing to a white spot.

The voltages at the tube base appear rather
low.—J. W. Robinson (Co. Durham).

From the results of the tests you have made,
we would say that the c.r.t, is faulty and should
be replaced.

PYE VT 17

The fault on this receiver is an apparent failure
of the automatic gain control on the vision circuits,
On peak whites, the white spot suppressor cuts
in, resulting in greys or blacks although the
suppressor potentiometer control is at zero. :

Valves V6, V14, V15 and V16 are all new
components.—G. Martyn (Sandy, Bedfordshire).

Check that the c.rt. is not becoming low
emission, as this fault generally appears on these
receivers after the tube has some use. If you
live in an area of low interference, you can dis-
connect the signal feed to V6B by removing the
pin 7 connection and joining the pin to chassis
or pin 8, whichever gives best results.

PHILIPS 2155U

The first fault which developed was a blank
screen with the sound remaining all right, All
the valves and c.r.t. heaters lit except the EYSI,
which on testing with a screwdriver, gave only
a faint spark at its anode. I replaced this valve
and also the PY81 but the fault persisted.

Some time after this fault first appeared, the
lower section of one of the droppers overheated
and the sound section went dead.—J. Rotchford
(Liverpool).

Failure of the dropper was caused by over-
loading due to the PL81 passing excessive current
as the result of a fault in the line timebase (e.g.,
that cutting off e.h.t. voltage and vision). The line
timebase fault—if the line oscillator can be heard
working—is probably caused by shorting turns in
the line output transformer.

MURPHY V3I0

After it has been switched on for three or four
minutes, it is impossible to lock the line hold. All
the valves have been checked and found in order.
—E. H. Jones (Benllech, Anglesey).

Check the 47pF capacitor and small rectifier con-
nected to pin 5 of the 30P4. Note also that
although the 30P4 may appear in order on a valve
tester, a drift in characteristics during normal
operation would cause the trouble described.

ULTRA v2i70

The trouble with the picture of this set is
multiple images, with the whites blurred above and
to the left. Good focus is hard to achieve and
the definition is very bad. Another strange fault
is that on changing channels, the picture turns

negative before righting itself.

Recently the 150pF, 12KV pulse capacitor
shorted and was subsequently replaced with the
(Continued on page 187)
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TELEVISION BOOKS

ON FREE TRIAL!

THEN ONLY 5/- PER WEEK
FOR THOSE YOU KEEP !

No. 200, TELEVISION BERVICING COURSE,
Let this new course halp you in TV servicing.
A real bargainl Complete, only $8/8 full price
for ali lessons. You get lessons om picture
faults, circuits, adjustments, short-cuts, align-
ment facts, trouble sbooting, use of test squip-
ment, plcture analysis, SPECIAL only 32/8,
No. 3. RADIO AND ELECTRONIOS OOURSE.
1t some of your basic theory of electronios js a
littie shaky then we fecommend that you take
this course. A good understanding of the
fundamentals of electronics is cesentla) for
intelligent TV repalr and this ocourse will
provide sll tbe information you will need.
Just imaginel You get 35 large, fact-packed
lessons for little more than 1f- per lessonl The
feusous are crystal olemr, practical, emsy to
master and use. Eariy lessons make funda-
mentais clesr even to the beginoer, while
other iessons wlll give you the practical “Know-
how" of au expert! The price? Only 88/-, pius
postage. Graduates of No. 39 course can qualily
for a certificate, detalls sent with ¢ach course
ordérad,

Mo. 1 COYNE'S ELEMENTARY PRACTICAL
RADIO-TELEVISION SET consisting of three
volumes. A reference set you will use for years
to coms. Has sturdy vinyl bard covers for
iong life. Written in an easy to foliow manner,
yat expiaining everything completely. Teaches
teievision and radio together, saving tlme.
Each book avallable separately at 28/- each
or £3.12.8 If you buy the set at one time, You
could search ali the bookstores in England but
you won't Bod a better value than this! Pay
only b/- per week on this 1,038 page set without
interest charges.

Mo, 8. PIN-POINT TY TROUBLES IN 10
MINUTES. Price 31/8, Without & doubt one
of the mowt nseful books ever published about
television, Do you have a copy? If not you are
really missing something. Thia s the only book
of it’s kind ever published. It's not an ordinary
text book. It's useful to both smateurs a»
well as expertsl No matter how clever you are
at fxing televisious, it would be impossible
tor any man to have all the knowledge stored
in this book, Over 340 cross indexed pages:
50 time-saving check charts. Ii's your most
useful op-the-job “‘tool.” Quickly snd easily
pin-polnts the exact trouble in ANY television
sotl  Also includes 200 dlagrams and pbotos:
explanations of clrcuits sod designs. Over a
quarter of all the readera of Practical Tele-
vision own and use this book every dayl
Why not send for your trial copy today? Then
it you decide to keep it, pay only 3/- per week
until completed, book must be able to
earn you more thao it's cost within twe weeks
or your money wiil be refunded!

No. 89. TELEVISION SERVICING HANDBOOK
by Gordon J. King. Here in a useful book by
one of Britain's top techmnical writers. Tells
you how to dedice from a given fault the
most likely cause of the trouble, and how to
do an effective repair. This book together with
Pin-Point TV Troubles will give you real
money making TV repair knowledge. You can
bhave this book on free trial, time pagiuent
pllnano privilege for the regular bookshop price
of 30/-,

BIG BOOK CATALOGUE SENT FREE!

FREE TRIAL COUPON

S SEy G D G N GeE SED WS SR AED SNy

To 8im+Tech Book Co.,, Dept. P.TV.27,
Gater's Mi)l, West End, Bouthampton, Hants,
' [J Please pend me the books number
{ )« L | I
I 'or seven days' free trial. One at a time. ‘
If | am not satisfied with any book I may
| return i post pald without further obiga- |
tion on my part. Otherwise 1 will pay cash
l or B{- weekly after seven days until paid.
[] Tick here if enclosing full price (we pay
I postage. Bame 7-day money-back guaran- I
tes). Postage charges: Orders up to £3
l allow 1i8. £3 or over sllow 2/-. Overseas

oustomers please send tull pmoont.
NAIE® .y vrensrnsoessnncsonvocosvitonsrers
AQAresE . uvnsonssverensrnerresssansbeenes

.
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NEW VALVES!

Guarantead Set Tested
24-HOUR SERVICE
1R5, 185, 1T4, 384, V4, DAF91, DF91, DK91,

DL92, D184, SET of 4, 18/-.
DAFS6, DF96, DK96, DLS6, SET of 4, 25/8.

1D5 77- DL82 5/ PCLEB2  8/3
1R5 65/8 DL94 6/9 FPCLE3 10/
185 4/6 DLS8 6/9 PCL8% 9/9
T4 3/3 EBS9 3/- PENDD4020
384 5/11 EBC4l
av4 6/ EBF80 %7/9 PL36 9/6
U4G 44 EBL21 12/~ PlLs8l 8/8
5Y3GT &/3 ECC4 13/~ PLS2 6/8
5Z4G 8/ ECCg: 4/8 1.83
6AMB 2/ ECC82 4/8 FL34 8/~
SKT1G 1/ ECC8 &3 PY3l 8/8
BK8G 4/9 ECC84¢ 7/ PY32 11/~
8Q7G 5/6 ECCs 78 PY3D /-
6VEG - ECF80 6/ PYsl 8/6
6X50T 6/8 ECF82 8/3 PYsl 6/«
12K7GT 4/3 ECH42 7/9 PYS83 713
19K8GT @/ ECL80 &/8 U2 11/-
7GT F4 11/~ U286 8/9
128NTGT 718 EF4l %8 UABCB0 @/
SGT . F80 4/3 UAF42 I8
35Z4GT B/ EFS 5/8 UBC4l |-
1 EFgs 8/@ UBFB0O 8/~
1 EF89 6/8 UCCcs /-
DAC32 /9 Fol 2/9 UCH21 11/6
DAF9T 4/8 EL41 9/« UCH42 7/8
DAF9 @8/9 ELS4 8/3 UCHS81 8/9
33 EY51 713 UCL82 9/3
DFgl 3/3 EYs8 8/ UCL83 13/-
DF98 EZ40 8/« UF4l a/9
DHTT g/- EZ83 5/9 Fas /9
DK32 10/ EZ81 8/~ UL4l 8/~
DKS1 g MU14 5/6 ULS4 §/8
DK92 /8 PCC84 @/ UY21 10/8
DKbé 713 PCCa9 9/ UY4l 5/8
DL33 7/18 PCF80 %7/8 UYs5 /3
DL35 9/6 PCF82 47/ ZIT 219

Postage 64, per valve extra. Any Parcel
Insured Against Damage InTransit 84, extra
Any C.0.D. Parcel 3/- extra.

Office address, no callers.

GERALD BERNARD
(Note new address—formerly of Leeds)
83 OSBALDESTON ROAD,
STOKE NEWINGTON, LONDON, N.16

FIRST-CLASS RADIO

AND T/V COURSES...
GET A CERTIFICATE !

After brief, intensely interesting study
—undertaken at home in your spare
time—Y QU c¢an sscure a recognised
qualification or extend your knowledge
of Radio and T.Y. Let us show you how.

FREE GUIDE

The New Free Guide contains 120
pages of information of the greatest
importance to both the amateur and
the man smployed in the radio
industry. N.L.E. provides first rate
Eostal courses for Radic Amateurs’

xam., R.T.E.B, Servicing Cert.,
C. & C. Telecoms., Grad. Brit. L.R.E.
Guide also gives details of range of
diploma courses in Radio/T.V. Ser-
vicing, Electronics and other
branches of engineering, together
with particulars of our remarkable

Guarantee of

SUCCESS OR NO FEE

Write now for your copy of this
invaluable publication. It may well
prove to be the turning point in your
career,
FOUNDED 1885—OVER
150,000 SUCCESSES

185

T.MK.
TEST METERS

A fine selection of test meters

to suit every constructor, A

MUST for every T.V. Engineer
and Serviceman

MODEL
TP-10.Reads
N A.C. & D.C.
| Volts up éo

Meg; Capa-

—20 to +386;
Output jack
for Audio
Measure-
ments. Size
3¢in. x bin. x
1}in. £3.10.6.

B 20,000 0.P.V
& M ODEL

20,000 ohms
per volt and
A.C.at 10,000
o.p.v.: D.C.
Current to
500 mA; Re-

34in. x5tin. x
1%in. £5.18.6.

tance; 20
to +56 Dbs;
Internel
buzzer short
circuit
warning.
Size 3%,6in.ix
6% 4in. x}21in.

+19.

All new stock with leads,

prods
and internal batteries. 6

months

guarantee, backed by full service
facilities, Further detalls sent on
request.

SPECIAL OFFER AVO MODEL 7

Limited number of reconditioned
AVO METERS MODEL 7. Complete
with leads and internal batteries
£11 each. P. & P. 5/-. Or with solid
é?ather carrying case, £12. P. & P.

NATIONAL INSTITUTE OF
ENGINEERING
(Dept. 462), 148 HOLBORN
LONDON, E.C.I
S. Africar P.O. Box 8417,%lo'burg.
Australia; P.O, Box 4570, Melbourne.

HARRIS ELECTRONICS
(LONDON) LTD.
TEST METER DIVISION

138 Gray’s Inn Road, London, W.C.1.
Phone Terminus 7937
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3 Element BBC Folded Dipole, Channel
I, with a Double Five Channel 9 ITA,
complete with all clamps .

or Double Eight Element ITA ...

Mast Equipment per your specif‘cation
extra ..

S/D5 Combined BBC ITA Loft Aerlal

S/D 5 Combined BBC, ITA Outdoor
Aerial, wall mounting, complete

H & 7 combined BBC, ITA with chlmney

lashing equ;pment
BBC Loft Aerial . s .
V.H.F. Loft Aerlal s
5 Element ITA Aerial for attachlng to
existing mast ... .

“WAVE GUIDE AERIALS”

Manufacturers of TV Radio and Ham Transmitting Antennas wish to offer examples
from their range of products. For the amateur Enthusiast and the Do-lt-Yourself type.

A SUPER HIGH GAIN ARRAY FOR THOSE DIFFICULT RECEPTION SPOTS

PLEASE STATE CHANNELS REQUIRED WHEN ORDERING

WAVE GUIDE AERIALS
DICKER MILL, HERTFORD

£ s. d, £ s.d-
5 Element ITA Loft Aerial v L 60
8 Efement ITA Aerial outdoor . 2 9 4
7 100 pouble 5 ITA Super Fringe outdoor
8 100 Aerial ... 4 00
Double 8 ITA Super Frlnge outdoor
Aerial 5 00

1 100 32ft. Garden Masts, complete for erec-
tion, two sets guy pickets, etc., with
2 136 fitting instructions ... . .. 1210 0
Coax Cable semi low loss, 7d. per yard; super low
4 130 loss 112d. per yard.
Cross over boxes for combining separate BBC and
129 |TA Aerials 976d.
11 3 Please send éd. stamp for fult list of aerials and
accessories. Terms C.W.QO. orders over £4 post
I 1090 and packing free.

LAWSUN '?R%%Ts?g |\'|: I’r‘ﬁtJCBEI-:“g;ENT'

LAWSON TUBE WITH NEW SILVER
ACTIVATED SCREEN AND
1I00T "MICRO FINE® ALUMINISED

75<|-

LICHT
ouTPuT

SO+

25--

SIMILAR TUBE REBUILT
OR REGUNNED 8uT NOT
RESCREENED

BRILLIANCE CONTROL =9
EXPRESS PASSENGER SERVICE—

Orders received by 3 p.m. are despatched same day.
Special direct services to Scotland and Ireland.

Full fitting instructions with every tube,

LAWSON TUBES LTD. Tet. 2100

2 PEACHFIELD CLOSE, MALYERN, WORCESTERSHIRE.

12 MONTHS’ FULL REPLACEMENT
GUARANTEE

DESIGNED FOR
PERFORMANCE

The modern Lawson television tubes are specially designed to give
all types of television set wery much improved performance.
Their new silver activated screens are much brighter with better
contrast, exclusive “‘microfine” controlled thickness aluminising
gives 50%, more lLight output (superb daylight viewing). New
small anode aperture electron guns by Mullard, Mazda, G.E.C.,

Brimar, E.E., Cossor, eic., ensure needle sharp definition and
focus, and szhcan vacuum pumping plus depth formed cathodes
give very long life. Each tube is 100%, BRAND NEW (glass
excepted), and Lawson are the only tubes guaranteed to be exact
replacement for the original tube, ensuring complete accuracy
and efficiency.

FROM STOCKS OF OVER 5,000 TUBES OF 200
TYPES WE CAN SUPPLY THE EXACT TUBE

YOU REQUIRE BY RETURN,

19" — £4.10.0  C-©.D.orC.W.0.

14— £5 5.0 10/ =
15: 17 ” . £5-_1 5.0 Gladly refunded
19°, 217, 23", also available ifyou wish to return
CARR.and INS.  7/6 Lo e 139

{© Radios-TV Library}
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(Continued from page 184)
result that there is now a gap of about }in. on
either side of the screen. A reasonable picture
can only be obtained with flyback lines
present on the screen—M. Grosvenor (Rugby,
Warwickshire).

If the ghosting effects have not been trouble-
some before the trouble almost certainly lies in
the vision if. stages. Misalignment or the vision
amplifiers being on the verge of instability are the
most likely causes. Check the vision if. valves
and, if the alignment has not been disturbed, the
small bypass capacitors connected to the screen
and cathode of the valves concerned.

PHILIPS 1746U

Although this set is working quite well, 1 feel
that the time has come to replace the tube. The
tube in use at present is a MW 43/64. I would
appreciate any information you could give me
regarding this operation—R. Jackson (Merioneth).

The tube is removed as follows: remove the
chassis, c.r.t. base and ion trap magnet. Next
slacken the clamp on the picture tube stem. Turn
the cabinet on to its front and remove the two
bolts which hold the die cast deflector unit frame
to the support plate in the cabinet top. Remove
the screw holding the earthing tag to the right-
hand side of the focus unit back-plate. Slide off
the focus magnet assembly. Slide off the defiecting
coil rotation lever. Slacken the two bolts on the
picture tube face strap and remove the tube. The
reverse procedure should be adopted 1o replace
the tube.

PYE VT 17

This set has a line hold fault. The tube has
been on 259% boost for a few days. I shorted
out the tube heater buwdid not replace this with
any form of resistor and I am wondering if this
could have any ill effects.

Before boosting, the picture slipped only occa-
sionally, but now it slips very often and also pulls
to the left of the screen. I have moved the booster
transformer thinking that this might be a con-
tributory cause to the fault, but this made no
difference. 1 have replaced the e.h.t. rectifier,
EY86, but with no effect.—A. Jamieson (Newport,
Monmouthshire).

The fault is probably due to a defective PCF80
line oscillator valve at the back of the set, near
the mains input plug.

EMERSON 700

On switching on, after this set had been working
perfectly for some time, there was neither sound
nor vision.

All the valves and the c.r.t. were lit, but the
valve PY81 was red hot. [ replaced the PY81 and
EYS86, but the new valve also glowed red hot.

1 found that by removing the clip from the top
of the PY81, the valve cooled down and sound
came on, but the vision still was not present.—
J. Miller (Dorchester, Dorset).

There is a 1000pF capacitor (C92) mounted on
the line output transformer panel (left as viewed
from the rear) with 100uF and 47pF ceramic
capacitors. Change this 1000pF capacitor which
appears to be shorted. A replacement should be
rated at 1kV.
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ULTRA VPITI2

On first switching on the picture rolls and can-
not be locked for more than half-an-hour. Also
the whole picture has recently shifted from the
centre of the screen to the left-hand side. Neither
the picture shift or horizontal hold control will
alter its position.

1 would appreciate any help you could give me
concerning this fault and I would also like to know
the value of the resistor from pin 9 of the 30PL13,
~~H. White (Sheffield).

There are two capacitors connected from the
anode circuit of the sync separator valve (pin 5
circuit of triode section of the 30FL1) to the frame
osciilator. One is an 0-05uF and the other an
0-1xF. Check both by substitution. The other
trouble could be caused by low emission of the
30P4 and/or U191. Also check the metal h.t.
rectifier type D3-3-1YZ. The resistor connected
to pin 9 of the 30PL13 is valued at 390k{}, 1W.

EKCO T293

The vision side of this set went completely dead
recently, but I found that the resistor R120 (51(2)
was o/c and after replacing this component the
set worked again for a time. I then found that
when the set was switched on, the raster started
to fade to just a faint flicker, the rate of fade
increasing until now no raster can be obtained
except for a very faint distorted picture that can
barely be seen in a dark room. I also found that
as the picture faded, the valve U25 (V11) gradually
glowed more brightly. I replaced this with a new
one, but this made no difference.—H. G. Gorbold
(Streatham Hill, London, S.W.2).

These symptoms indicate a faulty line outpur
transformer, which should be replaced.

MURPHY V240A

Originally the fault was a short internally in the
30L1, which shorted h.t. to earth. This valve was
replaced. Then the line output valve, 20P4, glowed
with purple flashes and so this was replaced also.

Now the h.t. is normal. There is a raster but
this is not particularly bright. Maximum bright-
ness is achieved when the brightness control is
advanced to its mid-position, after which the raster
disappears. However, there is no sound or picture.
I have replaced the 30L1 and 30Cl1 valves with
no results.—K. A. Davies (Pembroke). :

The U25 e.h.t. rectifier is faulty and this will
involve replacing the entire line output transformer
can, and also the h.t, feed resistor in the tuner may
have burned out.

BUSH TV 43

The picture quality of this set is not as it should
be on ITV, being ragged at the edges and “snowy”.
Also, when the set is switched on in the ITV
channel, the picture is present but the sound only
comes on gradually after about five minutes.
Adjustment to the fine tuning control will
accelerate this but it must then be readjusted
later on.

On this set, there is a coaxial socket, to which
the aerial is at present connected, but there is also
another socket, consisting of two holes, which I see
from the service sheet, is for * balanced line ”. No
ITV picture is received when the aerial is in this

{© Radios-TV Library}
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socket, and to obtain a picture, a small piece of
wire has to be conmected from the coaxial socket
to the top hole of the balanced line input.

.I have some trouble occasionally with the tuner
when on the ITV position, which can be cured for
a short time only, by using a switch cleaner fluid.
I have a Cyldon 13 channel tuner and I. wonder
if this could be fitted to improve matters. In this
connection, could you tell me the wiring from the
points “G” and “K” and where the shorter
coaxial cable goes to.~——T. Jones (Llannefydd,
Denbigh).

The TV 43 tuner unit is subject to initial drift
when first switched on. This is usually experienced
only over the first 20 minutes or so and is, of
course, due to variation of temperature.

The method of input where a short lead is con-
nected from the BBC socket to the top tag of the
Band III input, is correct,

The Band change contact should receive a little
lubrication as well as cleaning. Change the PCC84
on the tuner unit as this should improve the Band
II1 sensitivity.

Th Cyldon tuner should be of the P38H type.
The “ G tag should be connected to chassis, the
“ K™ lead should go to the sensitivity control and

January, 1963

the if. output to the S60pF capacitor at present
from pin 6 of the PCF80.

ULTRA Yis

The problem with this receiver is that when
the brilliance control is turned right up the line
scan disappears, leaving %in, to lin. line down the
centre of the screen. The brilliance control itself
seems to be burning out so I would like to know
the value of this component.—S. R. Woodcock
(Muswell Hill, London).

This control is a 50k{}, wire wound component,
The 39k{ resistor which is in series, may be
increased to 10k to limit the current if necessary.

s |

:QUERIES COUPON:

l This coupon is available until JANUARY 22nd, 1963, and I
must accompany all Queries sent in accordance with the |
I notice on page |84, I

| PRACTICAL TELEVISION, JANUARY, 1983, |

Each month we are going to provide an interesting test case of tele-
vision servicing to exercise your ingenuity, These are not trick questions,
but are based on actual practical faults.

A receiver featuring wmean-level vision a.g.c.
suddenly ceases to operate on the contrast
*  control. On the ITV channel the picture is
far too contrasty for normal viewing, while on the
BBC channel it appears as a negative and in neither
case will the contrast control effect a cure.
What is the most Hkely cause of the trouble and
what tests should be made to establish the cause?

See next month’s PrRACTICAL TELEVISION for the
solution.

SOLUTION TO TEST CASE—I
(Page 140, last month)

The symptoms indicate that the eh.t. voltage
collapses due to the inability of the e.h.t. system to
provide sufficient power to sustain full beam current
at maximum brightness. Another way of looking at
the problem is that the load presented to the e.h.t.
system by the tube final anode circuit when the tube
bias is decreased (e.g., for maximum brightness)
heavily damps the e.h.t. circuits and thus causes a
total collapse of e.h.t. voltage.

By increasing the tube bias (by turning down the
brightness control) the load is reduced and the e.h.t.
voltage is restored. The time delay effect is a very
important clue, however, since it means that the

TEST GASE [

heater of the e.h.t. rectifier valve also goes out when
the e.h.t. voltage collapses—thereby reguiring a
little time to heat up again when the load is eased.

This symptom of poor e.h.t. regulation, as it is
sometimes called, can be caused by a low emission
e.h.t. rectifier valve, but in that case the heater
would remain alight after the voltage has collapsed
anci1 the valve would probably glow purple on full
load.

The experimenter should have observed these
points before replacing the EY51. He would have,
at least, seen the EY51 heater gradually dimmed
and eventually extinguished as the brightness con-
trol was turned up.

These are fairly sure indications that the e.h.t.
rectifier is capable of satisfying the full-load con-
ditions of the tube and that the trouble lies in the
line output stage or booster diode circuits.

Typical causes of the symptom are low emission
of the line output valve or booster diode, increase in
value of the screen feed resistor to the line output
valve and poor insulation of the screen bypass capa~
citor—or a combination of all these things.

Note that in some receivers where the eh.t,
rectifier heater remains alight during the picture
black out, maladjustment of the ion trap magnet on
the tube neck may be responsible—and not the
e.h.t. rectifier valve itself.

In such cases, the brightness control should be
turned up just to the point where the picture starts
to fade and then at that setting the ion trap magnet
should be adjusted for maximum brightness.

Published on the 22nd of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, London, W.C.2, and printed
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TELEVISION TECHNICIANS

LINE OUTPUT TRANSFORMERS
SCAN (OIS ETC

LABORATORY TESTED

ALBA: T801, T304, T394, T4R4, T494, etc. |,
BUSH: TVila, 118, 124, 12B, TVGIYA,
12B, TRGI12A, 14B 44/-
TVGge, TV, TV3S, TVGI4, TVAIMA,
T34, Tv36, TVGSS, TVieC, TVG3IG0,
V43 88/8
Tvaa TV56, TV57, TVES, TVEZ, TVE s,

TVE6, TYET, ete. .. 94/~
TV80 with £Y5 i. 109/~
COSSOR: 930 and T931 933-4 5, 957 938A
and F, $39 and A snd F 61/8
943T, 840-944, 945, 9‘05 88/6
954F, 047, 040 | R 68/6
DECCA: Dl? and C | 88/8
DM1, DM2C, DM3, DMUL . .. /-
Dm DM14, DM17, 444. 558 .., e T4~
Dml'f: Tﬁllb-'i TR1788 , .. .. b8j8
DYMATROR:
EKOQ: T893, TCH102, TBL05, T3114,

TRCL24, TC138, TH188, Ta193 , .. B~

TRC139, TC140, T141, TV142 | 78/8
T141, TC182, T1d4, TI‘JGV ete, .. 788
TC208, TV.IOD T281L, T)Jl T231F,
T248, T288, T84, T283, ¢ 58/8
mﬂUiOl 108T, 108T, ll-ﬂ', 135’1‘ 145[‘ 84/6
9417-958T inclusive . 5816
$91T-007T inclusive - . .. @88/a
203T-240T loolusive ., ., .., 68/8
8048T, 308T va .. 84/
FERRANTI: 1473, 14'1'81“ 13TA . 47/8
17K3 and F, 17T3 and F e 47/8
17K4 and P, 178K 4 and l" .. 47/8
17Té and P . . 47/8
1475, 178K8, 17K8 47'6

@.EQ.: BTUGI BT12%2, B’l‘l?tm BT174<5.
BT4743 . 48/6

BT4643, BT5147 BT5248-48 88/6
BT3318~BT5643R inclusive .. 48j8
snd 8B/6

H.M.V.: 1824 and A to 1831 inclusive .. 84/6
1840, 1841, 1842-1848 . a4/8

All maodels available,

INVICTA: T1i8, T1ie, T1S0 ,. . o B4~
All other models available.

K.B.: LFT50, LVT50, LFT80, MVG0 .. lo6/8
All models available,

MARCONI: All models available,

MASTERADIO: Most models in stock.

MoMJOHAEL: Most models ln stock.

MURPHY: V200, V2020 . .. B6/-
Y240, V250 4/8

PETO S00OTT, PHILOO: Most vuodels 1n stock.

PAM: 908, 909, 952, 955, 95K .. 84/-

PHILIPE: 17680, 2168U . . 104/-
1100V, 1200V 74/
BR2G U, 1286V, 1238y L .. Lo 7=
1I4UF, 1140M, LIsU | .. L. T4
14370, L4460 . .. .. 744~
Most models In stock,

PILOT: Most models lu stock.

PYE: CTM4, FV4C, FV4COL 54/~
V4, VT4, V7, VI7 . 84/~
LV30, V1, Fvico .. . 83/6
C817F, CTMLYF, CW17 .. . as/e
CWHC. CWLTLF CWI17K, etc.” 88/6
Mot models In stock.

RAYMOND: Most models In stock.

REGENTONE: All modeis avaiiabie,

R.G.D.: 60177, 7017, CB4, etc. . .. Bs/e

Most models in ock.

SOBELL: Ta17, T346 .e . .. 84)-
Most modela ln atocle

STELLA:; & .e 104/~
BTBGITU BT862IU .. .. 104/~
8TA017U .. . v 104/~
85Ta414U, BT8417U .e . ve T4/~
STE314U r -

ULTRA: 86 sarles, 185 sel‘lel. with U25. etc
¢complete . .- 78/8
Most models In stock.

VIDOR: CN4217-CN42381 inclusive ,, .. 64}

Post and Poacking 3/8. C.W.0, Only

Aiso: Used O.P, Txs., Bcan Colls, eto,
ALL GUARANTEED 90 DAYS
(AU enquiries 8. A.E,)

WYNDSOR TELEVISION
TECHNICAL DIVISION

ST. ALBANS RD., BARNET, HERTS.
BAR 1769

Practical Television Classified Advertisements

RATES: 4/ per line or part
thereof, average five words to line,
minlmum 2 lines, Box No. 1/- extra.
Advertisement must be repatd
and addressed " to Advertisement
Manager ‘“‘Practical Television”,
Tower MHouse, Southampton St,,
London, W.C.2,

SETS & COMPONENTS

BARGAIN OFFER

T.V. Tuners. 10, 16 and 38 M/cs. Brand
new, less valves, 1978, carriage paid. Vaives
if required, PCFB0 and PCC84, 16/- pair,
OSBORN (ELECTRONICS) LTD.
382 Brockiey Road, Crofton Park, S.E4.

TUBES, !8 months’ guarantee. »
advice on fitting, G. 8. TELE'I‘UBES
115 Meadow Street, Sheflield 3

REBUILT RESCREENED

TUBES! Famous make

12714”, £4.5s.; 17, £4.15s.
ALLTUBES, | YEAR GUARANTEE!
NEW Valves, 12 months' guarantee!
ECC81/2/3, EFg0, PY82, EB9I, 4/1I;
EYSi, EY8s, ECLBO, PCF82 EZBI 7’9.
U25/U26 6/30L2 PCL82 ?LBI Wll'
30L15, R19, PCCB9, PL36 30?4 l2'6.
U8ssl, 6CD6G SOCDGG 20L!, 20P4,
U37, 10FI, X78-9. 181,

P. BEARMAN (Tubes)

3PANK AVENUE, NEW BARNET

HERTS. Tel.: Bar 1934

EXCEPTIONAL VYALUE: Picture tubes,
brand new, Mazda 19in.,, CME!801,
Mullard 19in., AW47-90/91 £4/10/-;
Mullard 23in., AW59/90, £6/10/-; car-
riage (insured) paid, 12 months
guarantee Note, all brand new. We
also supply most other slzes com-
pletely regunned at £4/17/6, guaran-

teed 12  months. TOMLINS., 156
Lewisham Way, New Cross, SEIl4.
TID 3857.

TELEVISION TUBES

TWELVE MONTHY GUARANTEE

12in. MW 31-Td ete, .. . o £3.0.0
12in. CRM 121 eto. ., . v £4,0.0
14n. MW38-24 etc. .. . £5.0.0
14in. CRM 141 ete. .. . £5.5.0
15in. CRM 152 etc. .. . £5.10.0
18in. MW 41-1 ete, .. . . £6.0.0
17in. MW 43-89 etc. .. . .. £8.0,0
18in, C 19AR ete. . . .. 27100
21in. AW 63-88 ete. .. . £7.10.0
23in. 23 SP4 ete. £9.0.0

and ALL ‘other types avallable.
Deposit £2 and £1 monthly, carriage 12/6.

ALL orders des{gat.ched British Railways
assenger.

CASH BARGAINS:-

Latest BSR TD 2 tape decks speed

38in,, 5§in. spools £8.13.9
Latest Collarc "Studio tape
transcriptor decks, speeds 1iin.,
3¢in., 74in., spools Tin. £11.0.8
BSR UAl4 four-speed auto—change
record player decks .. £7.3.9
Two-speed record decks, 45 and
33 r.p.m, with 68 volt motor for
transistor grams .. £5.18.9

Carriage on these 1tem.~,. 12/6.

CATHODE RAY TUBE SERVICE

33 Broomwood Rd., ST. PAUL’S CRAY,
Kent. Qrpington 21285

{© Radios-TV Library}
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THLEVISION TUBE SHOP

We have the following
Unused, Guaranteed Tubes

in stock now

AW36.20,21 ............ £5. 2.6
AW36-80 ................ £5. 7.6
AW43-80,88 ............ £6, 7.6
AWS53.80 ................ £7.12.6
CI2A,CI2B .............. £4.12.6
CI48M,FM .............. £5. 5.0
CI7BM,FM,HM . ......... £6. 7.6
CI7TLM,PM,SM. .. ......... £6.12.6
C2I1 HM, SM,TM .......... £L.17.6
CMEI402 ................ £5. 7.6
CMEI702, 1703............ £6.12.6
CRM91,92 .............. £4.12.6
CRM93 ..... vevererensees £4. 2.6
CRMI21,2,3,4 .......... £4.12.6
CRM3I41,2,3,4 .......... £5. 1.6
CRM152, 153, ............. £5.12.6
CRMI71,2,3 ............ £6. 7.6
CRM211,212.............. ET.I7.6
MW6-2.....coceveenenn.. E5.12.6

MW22-16........0000.... £E4 2.6
MW3I1.16,74 ............ £4. 2.6
MW36-24,44 ............ £5. 2.6
MWAl-I ... ....co0viee £6|26
Mw43'64:6, YRR N 16
MW43-80................ £6. 7.6
MW53-20........0000000 £7|26
MW53-80...........%.... £7.12.6
T9OMA ............0en... E6.12:6
14KP4A, 141K ............ £5. 2.6
171K, 172K, 173K ........ £6. 7.6
6901A ... R LA ¥ X
7201A, 7203A O L X
7204A .................. £5. 5.0
T4001A .. ......viee... K676
T405A . .... S A N X

All tubes tested before despatch
and guaranteed for 12 months.

CARRIAGE 716, via B.R.S, or
12/6 via passenger train.

TERMS £2 down balance £I
per month.

Justarrived! Brand new |9 & 23in.
tubes, will replace existing 17in.
and 2lin., 110° types. Prices: £8
and £12 respectively.

Shop Soiled Tubes (unused)

{Subject to Availability)
12in. 3/18, 3/31 45/-. Others 576
14in. CRM141, 2 6776. Others 57/6
17in, CRMI?I. MW43-69, 43-64,
Plus Carriage.  Guaranteed
for 12 months.

TELEVISION TUBE SHOP

48 BATTERSEA BRIDGE ROAD
S.w.1l BAT 6859

South of the Bridge. Open Sats.
until 4 p.m.
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* VALVES *%

by return of post

10%, DISCOUNT, SPECIAL OFFER TO PUR-
CHASERS of any S8IX VALVES marked in black
type (169 in dozen). Post: I valve, 6d., 2-11, 1/~
FREE TRANSIT INSURANCE. All valves are new
or of fully guaranteed ex-Govermment or ex.
equipment origin. Hatigfaction or Money back
Guarantee on (doods if returned unused within 14
days,

NEW LOW PRICES GUARANTEED 3 MONTHS

0Z4 5/|0887 3/81DH76  5/-|KTWG61 5/8
1ASGT  5/-16U4GT 10/8|DK132  11/-([KTWG3 5/9
1AT7GT 11/-[HVGG 5/-/bK9lL  b5/8|KTZ63 5/8
1C5GT  Bf-|6VGAT  6j<DK93  7/-MUI4  7/8

THZGT B9l X4 5).|DK96  7i8(N37  11)-
1L4 336X50  5/-|DLY2  8/-|N78 13-
INGGT 9/9|6X50T §/6(L1S4  8/O|NI108  18/-

1R 5/8[6Y6G  7f6|LLYS 73 POCs4  8/9
134 B/f-| 71 9/-| BABCRO 8/91P(X 55 8/8
1485 4/8|7 87 TS BAFS2  Bl-lPCIs8

1T 3/8/7C6 713|EB41 T PCCS9  9f-
A3 6/8/706 7/6|EB91  8/-|PCF80  7/-
A4 4/9\7H7 713|EBC33  418|PCFS2 78
3AD #/-|787 9/ B4l 8/=|PCFS4 16/-

3Q4 7=l7Y4 8/8|EBCSL  78lPCLB2 V3
3Q5QT 8/-|10P13 1L/-{EBI80  7/0|POLES
U84 8/-/10P14 B/-|EBF8Y 8/6|PCL84 V6
3v4 6/9/ 12418 9)-|KBILLL 12/6(PEN4S §/6
SRAGY 12/ 12ATG  7[8{KCCIL T8/ PEN4G 5/«
5T4 8/-|12AT7  Sl6lBCCs2  4/-|PL3B 8/3
5U4G  4/9/12AU7 6/«|ECC34 9/~ PL36 9/6
LY 3G 5/9/12AXG  @J6[ECC40 14/-|PL.38
SYSGT 8/9/12K1  17J8/KCCEL  5J6[PL8L 8/6¢

Y4l 11/-'1207GT Bf-IECC82 /=P L82 6/6
5744 11/-{12K7GT 4/8{BCUB3  8/6]PLSI /6
544G 7i8|12K8  11/-|KCU84  Bf-{PL34 8-

SZAGT 11/-[12K8GT 9f6|ECCS) T PYSL 8/-
B/HL2  9f-[12Q7GT 5/-IKRCF8C 8/6|PY32
GAG 4/81128K7 4/8|ECFs2  BiG{PYS0 6/9
GARG B/8/1487 14/8|ECH21 12/8|PY8] 8/8
GABGT 13/6|19BG6 19)-|ECH35 7J6|PY82 8/-
GH8G 3/-(20D1 9/6|ECH42 8/8|PYS3 71~
6BAG  B/9|20L1L 16/«|ECHB1 7/8{PZ30 9/8
GBES 5/9|20P1 878 BUHSB3 B/ RIS
CBGHG 15/-20P3 12/8|EC.50 6/)-|SP41 218
GBHG  8f-20pr4 18/-|ECLR2  9/8|SP81 2/8
GRJG 8/-120P5  15/-| BB 11/7(T41 e

GBR?  B/8|23A0G  8[-|KI26 3/3|uuse 15/
HBWG  76|2HLEGT Y- KRy 4/6{17501 15/«
EBWYT  5/823%4G 740 12/-lU509 6/9
GG 5783015 6/-| B4l 8/-1Us19  11/.

6C6 3/9s0rLy  B/8|EF64  3/3jUR0L

609 1143011 6/81EF80 4/B{UABCBO 8/-
GL‘DGG 18/8[:30P4 QG| IS 6/8|UAF4% V8
GFi /930112  T/6|EI84 9/-{UBC41 7/9

ljb‘id, 8/8[30P1 L BB KITEY 8/8|{UBCSL 9/8
HF15 9/B|35L6GT 8/6|EFSL 3/-|UBFRO  §)-
(LT 8/-[357 25/-{EF92 4/8lUCHY2L 12/-
6J5OT  4/«[s0W4  8/HELSS  4/6lUCH42e 73
8J7G 4/8(43574GT 5/6|EL33 B UCHSEL 8.'-
G37GT  T/8I3IAIGT Bl-| K45 H-lUCis2 9/9
GROGT  6/8|00LEGT B/8[1141L 8/-|UCLK3 13}&
7/8

5]
[

6K7 S/061SPL 11/-|KL42  8/B[UT4L

6K7G  2/3|78 8/8| K154 7-lUra2 516
GK7GT 4/8(50 5/B|KEMs0  YB|UKs0 Y-
CKAGT 8/9(185RT 19/6|EMsL  88|UFss  7J8
GK2G  7/B|807(A)  BIBIEMBL Bl rrgg 1446
GLL 128|813 55/ MBS 10/l g gy

GLEG  B/68566A 11/B{KN3L 16/« T
G6LI&  9/.9004 2/-[rysL Yilal  7f-
G6LLY  1l/-[ATP4 2/B[8mail  Fy8{ULA4AG  B/8

HLDU0 T9IAZSL 8/-1 ARG 18| ULB4 -

eP25  §/8(B36 79|46 578

6P28  12/8(CBL1 26/8 K780 6/- ﬂﬁ.‘ﬁ“ 191",6
6Q7G  8/-jCBL3L 21/-luvst  ere[ U y
GR7GT 8/8|CCHSS 14/-]GiA32 g|X66  11/-
6RTG B/B|CL33  9/6|iZi4  12J6|XT76M  11/-
€8A7  B/B{CY3L  B/-|KTu3C 4/6X78  91/-
asa? 4/9|DAFIL 416|KT36 12/8/x79 1616
GHH7  8/-{DAFSG ZBKT44  7By.qn g
GAK7 5/=1DF35  9/8|KT45 B8/l ..

6RL7GT B/9DF9L  3/6|KT61  8J6| Y53 6/3
GHNTGT 48|06 78| KTos 579263 4/0
6HQT  5/0|LHGS  8/-|K'TT6  8/6/766 8/8

4 watt AMPLIFIERS

Further delivery of Lhese excellent units to hand
complete with amplifier 20P2 output and UU9
rectifier. Kasily converted inte bhigh gain unit,
complete with good quality, 8in, speaker in at-
tractive two tone bakelite case easily converted
for guitara, record piayers, baby alarms,

mic. amplifiers, Care, Packing, ete. 7/6. 19,"
As sbove but rebuilt into excellent amplifier
with high gain preamp stage, tone control negative
feed-back, ready for lmmediate use, individually
tested. Amazing volune and clarity easily worth
£3. Qur price whilst stocks last., Carr.

Packing, ete. 7/6. 45’ -

TECHNICAL TRADING CO.

Retall 8Bhop 350-352 FRATTON RD., PORTSMOUTH

Mall Order Only DEVONIAN COURT,
PARK CRESCENT PLACE, BRIGHTON 7, SUSSEX

Practical Television Classified Advertisements

SETS & COMPONENTS

fconrtinued)

“HEATHKITS ” can now be seen in
London and purchased cn H.P. Free
Brochure. DIRECT TV REPLACE-
MENTS LTD.. 138 Lewisham Way,
SE14. TID 6666.

TV SPARES
LINE OUTPUT TRANSFORMERS

TELEPHONE ORI?:ERS SENT SAME DAY

4+

Ekco T221, 231, 311, 284, 330, 283, TC208!
TU209, T248, TC267, all 55/-,

Ferranti TI100|, T1002-5, etc., 55/,
Murphy V240/250, 62/6; V270/280, 77/6.
Pye VT4, VT7, V14, & Pam 906-53, 50/-,

Bush TV53, 7916; TV24C, TV8B0, etc., B9/6.
Philips 1768U, 9216; 1114-5, 1437-46, 89'6.
Decca DMi4, M3C 65!-; DI7 DM 657.,
Masteradio T917, TE7T T409—|2 etc,, 75/-,
Alba T301, 304, 394, 484, 494, 42'6,
Cossor 930-8, 58/6; Ferg. 992-8, 6216,
Baird P2014/7, P2114/7, 5916, etc,
L.G.P.T.)s For ANY MAKE and MODEL
supplied. USED trans., often available ask
for quote. SCAN COILS.
Ekco T221, T231, etc. 55/-, Pye VT4-7, 50/,
110 deg. Conversion Kits only §25/-,
Including L.O.P.T., F.O.P.T., Scan Coils.
TV & RADIO PARTS
Ceramics all values, 9d. to 11d. each.
High Yoltage Pulse Ceramics, |/6 ea.
Silver Mica Capacitors all values, /-,
Carbon Resistors, 4V, 5d. ea, |V 7d, ea,
Wire Wounds, 15 ohm to 8.2K, 2/- ea.
Mains Dropper Resistors, all makes, 7/6,
Yolume Controls Midget, 4/6, with SVV,
6'9.
Pre Set Controls, all values, 4/~ ea.
Mains Trans. 250-0-250, 6.3V., 5V,, 3%/6,
C.R.T. Isolation and Boost Trans., 15/,
7'4 Elliptical Speakers, only 7/6 ¢
A4uto Trans, 50W, 30/-. 100V, 50’-. lSOW

EL84. Sound O.P. Trans, 50/-. (scr. Taps),
Any Match Sound O.P. Trans,, 15/- ea.
Miniature Sound O.P. Trans. {DL94) 7/6.
Transistor Trans,, ask List, 9/6 to 1776,
Microphone Trans. 65 to |. Screened 49/6.
465 Kcs, I.F. Trans. 2,5in. X1, 25in. 25/- pr.
Midget version above, 465kcs, 25/- pair.
Midget 10.7 Mcs. L.F, Trans., |1/- ea.
Smoothing Chokes, 10, 20, 40, H., 21/-,
lon Traps to suit any Tube, 5/- each.
Silicon Rectifiers. 250V., 350ma., 25/,
Vibrators, 6 volt, |2 volt, 39/6, 4 Pinux.
Vibrator Trans, 275-0-275, 6/12, 3716,
Motor Supp. Capacitors, 5/1.0 5/3.
Cut-Lead Supp. Fit. any car, 2/9 ea.
Wavechange Switches, 4P. 3W, etc., 6/3.
Dolly Switches, D.P.D.T., etc., 5/6 ea.
Glass Fuses, 6, &, lin_, 1}, 4/9 dozen.
VYalveholders, any type {low L), 1/6.
Above Screened, B7G, B9A, 15/- per § doz.
Cracodile Clips, Min./Stan. 776 doz.
Silicone Grease, 13/6 per Tube, 2 oz.
Electrolube, 3916 Bottle. 1616 Tube,
Component Storage Drawers, 13/6 doz.
Control/Instrument Knobs, I/- to §/-,
We can supply any smali part please let us
know your requirements.

Callers welcome. Open all day Saturday.
Terms: CW.0. or C.O.D. Post and Pack.,

3/6.
TELEPHONE OR{():ERS SENT SAME DAY

LA

TELEVISION CONSUMER
SERVICES LTD.

112 Camberwell Road, S.E.5

RQDney 7917

-H.M.V. 1840-9, 2805-5902, only 60/,

{© Radios-TV Library}

January, 1963

SETS & COMPONENTS

(continued)

NEW VALVES, fully guaranteed,
individually checked. Huge stocks:—
EBF80 7/6; ECL80 5/9; EY86 7/9;
EZ40 6/6; PCC84 7/-; PCF82 T/-3
PCL84 7/3; PL81 8/6; PY81 7/.; 6X4
5/-. All valves plus 6d. p. and p. each.
All types stocked. S.AE, for full
lists. We are the Cheapest. New

Valves bought. LEWI1S, 46 Woodford
Avenue, Gants Hill, TIlford, Essex,
Tel.; Crescent 5685.

The K.E. rebuilt tube—
your Scottish Re-gunner
12—-14in £4,17. 6}12 months' guarantee

7in. £5.10. 10/- allowance on old tube
21111. £7.10,0 | Free transit and insurance

Cash or cheque with order or C.0,D.

Top guality coaxial cable 9d. per yd. or
£2.10s. per 100 yards. Aerlal clamps 1lin. x
lin. 3/8 each, plus post and packing 1/=.
2in, x 2in. 5/8 each, plus post and packing 1/-.

(1 doz. or more postage free)
TRADE ENQUIRIES INVITED
FOUntainbridge 3936

H. KINNEAR ENTERPRISES LTD.

25 St. Peter’s Place, Edinburgh 3

A1 POST-FREE SERVYICE for all

Components. S.A.E. for reply. Al
RADIO COMPONENTS, 14 The
Borough, Canterbury, Kent.

FOR SALE

1,000 TELEVISIONS, all makes, from
£3 working, 10/- not. Callers oniy.
9 till 6, including Sats, 38 While-
horse Lane, Stepney, London.

BRAND NEW Television Cabinets,
17in. size. Continental style, fully
complete as used by Pye, only 30/«
each plus 10/- carriage and packing,
GLICKSONS, 32 Cradock Street,
Swansea.

TV TUNERS Ex-equipment, all i.1.5,
less valves 12/6 including postage.
. Speakers. Ex-TV and radios, 7/6
including postage.

Valves, EF80 1/6 each, ECLS0 2/-
each, PY82 2/« each, ECCB82 2/- each.
10F1 2/. each, Thousands of other
valves in stock. All tested before
dispatch. Postage 6d. per valve orders
over 10/- post-free. Send for our
bargain list 9d. CAPITAL TELE-
gé&ﬁON 55 Honor Oak Park, London

VALYE CARTONS
Serid 1/- for sample and list.
BOXMAKERS,
Bradford 1,

at keen prices.
J. & A,
75a QGodwin Street,

EXCEPTIONAL TRANSISTOR port-
able Tape Recorder, value £6/19/6
complete with crystal microphone,
earphone, spools, tiape, batteries,
instructions, presentation bhox (extra
tapes 100 4/6), ideal gift, £6/19/8;
satisfaction guaranteed. Postage,
packing 2/6. TOMLINS, 156 Lewisham
Way, New Cross, SEl4.

(Continued on next page)
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SALVAGED VALVES TESTED ON
A MULLARD HIGH SPEED VALVE

Practical Television Classified Advertisements

WANTED
WANTED: NEW VALYVES and Tran-
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SERVICE SHEETS

(continued)

SERVICE SHEETS, qum TV, 5,000
models. List 1/-. S.A.E. enquxries
TELRAY, 1! Maudland Bk.. Preston.

TRADE SERVICE SHEETS offered
by retired engineer. If I haven’t got
it you won't get it! All 4/- each by
return. Please include large S.AE.
Mai1l orders only. ETZIONI, 80
Merrion Avenue, Stanmore, Middx.

SERVICE SHEETS {30,000), 3/- each
with S.A.E WIN, 19 George
Street, St. Helens. Lancs.

BOOKS & PUBLICATIONS

FIND TY SET TROUBLES in minutes
from that great book *“The Principles
of TV Receiver Servicing,’’ 10/6 aitl
book houses and radio wholesalers,
If not in stock from: Secretary,
I.P.R.E., 20 Fairfield Rd., London, N8.

PIN-PQINT TV TROUBLES IN TEN
MINUTES. The title can be imitated,
but the contents never! The book
that really tells you how to fix tele-
visions. Over 340 Cross indexed
pages. MUST be able to earn you
more than its cost within two weeks
Or your money refunded! Price 33/-
incl. postage Write for free trial te:
SIM-TECH BOOKS, West End,
Southampton. Hants.

A BRAND NEW Down-to-earth PRAC-
TICAL BOOK for the EXPERIMENTER
AND SERVICE MAN.

TESTER sistors, any quantity, 8. N. WILLETS,
ACIP 28 43 Spon Lane, Wesl Bromwich, Staffs.
Big 2/e EXAMPLEB Tel.: WES 2382,
B39 4/
DL, e FULL CATALOGUE 8. A PROMPT CASH OFFER for your
D77 88 VALVE HOLDERS surplus brand new Valves and Tran-
DAFOL 4f= | mmericanOctal .. . a{_"e&‘g; slstors. R.H.S., Bever.ey House,
3341 g’: . - . Mannville Terrace, Bradford 7.
4
DDL4  R/8 RESISTORS NEW VALVES WANTED EY351, ECLA0,
DFIL 4 - ‘
DHT?7 {,4- Card of {W Resiators, 72 valves gggla4hngc F£788061 Ps%%%a' eg‘:;Lm'B' yzccl"sgi
vy 1‘_"; covering mmple“;ﬂ% range. | prices by return 'DUR:HAISIS SUB-
§§32 {fg Full rango of separaie besinom, PLIES, 175 Durnam Road, Bradford 8.
41 i Condensers, etc. OTKsS.
EBCS3 2/6
EBC4]l ¢/~ SERVICE SHEETS and New Valves
ECC33 36 VABIABLE CONDENSERS purchased for cash. HAMILTON
%&g; .".“ 8-80pf concentric trimmers 8/-doz. | RADIO (P), Western Road, St.
. Leonards, Sussex.
- QEC ORT’S (SALVAGED)
B 1| e o220 O,
o, .E.L. 2 .. - BA
E;'%;C H: Personal Callers Only VALVES WANTED
KTdL /8
1741 :'{g i::gum'ﬁ%ﬁ’%'ﬁxleo M/es {ﬁ‘cé‘;fé IMMEDIATE CASH SETTLEMENT
L83 NTA. RET TUN
v :’/_ P v Vs, .via;-ugcmvan Boxed or loose, but must be new.
Na20 - 12/6. .
e :;4_ We can often’ rupply lor_the Phone, write or call
- atual set you wab Lne 13 - -
Noo g | e But cannot susmaatee what Radio Facilities Ltd.
T 1] . 38 Chalcot Road, London N.W.|
. s W,
FGra0 2'4' TRANSFORMERS PRImrose 9090
PgLsa 4/- CRT Booat Transforiners. .
PCL3  Bl- | gy 4V, gV, 10V, 13V The valve specialists
PEN4S 2/8 State which required. 18/6 ea.
gf?;ﬁ %’I' ‘Huvy Duty ?utput Trnnsl-
- € ratios from 13
Pist B | ol . Bbjeen. SERVICE SHEETS
Pl81  Ale | Mipjpture Output Trans,.. 8/9es.
gi‘gi :" Standard 61‘1&:“ Trana, /
PY31 J' formers, Multj-match .. 10/-es. | SERVICE SHEETS, TU.S. models
PYBL ‘,,' Transiator Driver: 1-1 CT  10f-ea, | Coloured TV, Transistorised TV,
P30 s 8.6-1 CT 18/6ea. | Recorders, Stereo, Hi-Fi, Multlplex,
i g’ Transistor Qutput: 5. 1c’r10/-eu Radios, Kits, inciuding 1963, 5/. each.
R ,}g 1¢T 10/, | Enquiries, S.A.E., BRAZIER'S TV,
sPe1 18 m«;?g:?nf Tnnaform:m. 88/eca ﬁse;ﬁoodh v&.ane. Astwood Bank,
sl [ ! .. v SOIER iteh, ores.
U251 A=
vs2e &/~ : NSFORMERS WHY TOLERATE DELAY when we
Uk /0 1¥. TRANSFO can supply your Radlo or TV Service
ves 4/~ | Standard 458 kefs .. 1%/6 per pair § ghpep by return of post at 4/- each,
A ;f: Midget 466 kefs .. 16/ per pair | niyg “hostage  List 1/-. Also Manuals
Z6¢ £/6 for sale and hire. List 1/-. S.AE.
277 us AUTO TRANSFORMERS with inquiries, please. Mall orders
290 18 | opow 676 s, | ONIY 10 S.P. DISTRIBUTORS, 44
Z719  2/8 . - ' | Old Bond Street, London. Ww.1,
arPe  gps | 100V S ey
GALS 28 e - e
6AMG 1/3 SERVICE SHEETS
GBW7  4/- TRANSISTORISED FAULY for all makes of Radio and Television—
Suxe 2/6 FINDER 1930-1962. Prices from Il-,
g%% :5: Enables faulta to be located | Free fault-finding guide with all Service
8F12 13 quickly. Consiats of a two- | Sheets. Please send 5.A.E. with enquiries.
6Fl3  1/8 'g‘:nllf'-g. mlttl:;itbmtor o a 3;‘ Catalogue of 6000 models. 176,
615 26 mplete w ery. :
837 8/6 s
. ecial offer of 125 Radio/TV Sheets
gﬁg %‘: CRYSTALS P covering many popular mod,els, 20/-.
8D3 18 GENUINE MULLARD. Boxed,
HY R o I OAsL  3/- HAMILTON RADIO
10K1 - - ..
}gg%z :;4; 3233 2}- 8{:3’1’ 33;'5 Western Road, St. Leonards, Sussex
s o TRANSISTORS SERVICE SHEETS, Radio and TV,
2P1  2/6 4/- each. List 1/-. All orders dis-
0P8 4/ %}g“’ 48/ e g;," patched on day received. Also Manuals
0P8 4§ Gcon o octa g | for sale and hire. List 1/-. S.A.E,
216 26 § Lo 13- ocis g/~ | please. SULTAN RADIO, Pantiles
o :;: 0Ces 10/ ocst s Chambers, Tunbridge Wells, Kent.
0oC70 88 8 -
o Yo oo we 0Ci70 17/6 | SERVICE SHEETS, also Current and
SOPL1S 4)- Obsolete  Va.ves for a&ale. JOHN
2/8 TERMS: CW.0. or C.O.D. GILBERT h%m‘%VIEIOg' %}8 6 S%le!:)-
4“2 8/6 3 . 1/8. herd’'s Bus oad, London. W.§. Tel.:
B owe 0':::;"1:' :; :u:t:;’ SHE 8441. Nr. Godhawk Rd. Station.

3d.stamp for list or 9d. for full catalogue
Dept. PTA

Arion Television

Maxted Road, S.E.I5

NEWX 7125 |

FAULTFINDER FILES, showing com-
mon faults that each receiver is
prone to and other useful servicing
information, 2/- each. List 9d., plus
ostage. Mail orders only. .
ISTRIBUTORS, 44 Old Bond Street,
London, W.1.

{© Radios-TV Library}

DIO AND TELEVISION
TFSI‘ INSTRUMENTS 2/6

Learn how test instruments work! how
they are made/! how to connect them end
~MOST IMFPORTANT-~-the resulis to
expect on normal and faulty circults.

By post (please add 1/3d. for P, & P.)
from

GORDON J, KING,

“Kingsford”, South Furzeham Road,
Brixham, Devon.

EDUCATIONAL

INCORPORATED Practitioners
in Radio and Elecironies (L.P.R.E.}
Ltd. Membership Conditions booklet
1/-. Sample copy of I.P.R.E. Official
Journal 2/- post free. Secretary, 20
Fairfleld Road. London, N.8.

THE

Ry repairing Radlo and
TV Setg ap & job or as a
spare time business, Ow
practical course will show
vou the way. No previou
experience  is  required.

SEND FOR
FREE BOOK
TODAY!

RADIOSTRUCTOR

Dept, G78 READING, BEFKES,

(Continued cn next page)
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EDUCATIONAL (continued)

BECOME ' Technically Qualified”’
in your spare time. Guaranteed
Diploma and Exam. home-study

Coursas in Radio/TV, Servicing and
Maintenance, R.T.EB. City and
Guilds, ete. Highly informative 120-
page Guide—Free! N.ILE. (Dept. 468),
148, Holvorn, London, E.C.1.

“ HOW AND WHY " of Radio and
Electronlcs made easy by a new non-
maths. practical way. Postal instruc-
tions based on hosts of experiments
and equipment building carried oub
at home. New courses bring enjoy-
ment as well as knowledge of this
fascinating subject. Free brochure
from: Dept. 12, P.T. RADIO-
STRUCTOR, Reading.
39/6

RES/CAP. BRIDGE , 7"

Chacks all types of. resistors, condensers
6 RANGES

Built in | hour. Direct reading
READY CALIBRATED
Stamp for details of this and other kits.

RADIO MAILL (Dept. VG)
Ralgigh Mews, Raleigh Street, Nottingham

PADGETTS RADIO STORE
OLD TOWN HALL,
KNOWLER HILL,

LIVERSEDGE, YORKS.
Telephone: Cleckheaton 2866

Complete TV Sets Untested. 14in, G.E.C.
BT1746,” all channels, £2.10.0. Bush TV43
14in., all channels, £3.10.0. Philips 1446U
and Stella ST6414U, 14in., £2.10.0. Coils 2
and 10 only. Carr. on each 10/-. B.R.5. Well
packed, but.sent at owner’s risk.

TV Converters, Less valves and knobs.
coils fitted 2 and 10. Ekco, Ultra, Pye.
Murphy, Marconi and Phillps, etc. 2/6.
Post 2/3, Cyldon converters complete 16/-
Post 2/3, All types coils fitted 2 and 10.

P.M. Speakers, all 3 ohms, Removed
from TV sets, «perfect condition. Rola
6 x 4in., B/-; Goodmans 7 x 4in., 6/~; Philips
5in. round, 5/~; 6kin. Speakers, 3/-; 6 for
16/-. Post extra on eny speaker 2/-, up to
slx can be sent for 3/6.

Valves removead from TV Sets. All post
free, All tested on a Mullard valve tester
and are 100% as new, They carry a three
months' guarantee. We also have a large
stock of old type radio valves and other
TV valves not listed.

ECL80  4/-\| 10P13 5/- | PZ30 4/-
ECC82 &/- | 10P14 5/- | PCF80 48
EL38 4/- | 20D1 3/- | PCC84  4/6
EY51 2/6 | 20P1 b/ | PL83 b~
EBF80 4/8 L1 5/- | PL33 4/-
EB9l 9d. | 185BT  8/6 | B36 4/«
EF91 fd. | U281 5= | N37 5/~
8F1 1/= | U282 5j- | L63 3/-
6r13 2/- | U0l 8/6 | 6J5 3/-
81.D20 5/- | U329 5f- | 278U 5/«
BSNT 2/ | KT36 B/~ | Ui2 4/-
6Y6 2/8 | PL81 b/~ | EF80 only
B8G6 2/6 | PL82 5/- | 1/8 or 10/~
6887 £1- | PYB1 4/- | per doz,
10C2 5/- | PY82 b/- | Grade 2, 8d.
10F1 1/~ | PY80 b/~ | or4/-perdoz,

Perfect Reclaimed Tubes, 6 months’
uar%%tae. 12in, 194~ 14in. 30/=. Carr. and
s, .

TV Tubes Rebuilt and refaced. 12 months’
guarantee. Old glass not required, 12, 14,
15, 16, 17in,, any make at the special trade
Price of £3,15.0, Carr. and Ins. 7/6.

Complete TV Chassis for Spares, Less
valves. 12in,, four for 10/-, carr. B.R.S. 7/6.
14in. chassis, four for 15/-, carr. 8/6; 12in.
and 14in. chassis, your choice with scan
c:;l:.wless valves, untested, 10/- each,
carr, 7f-,

For Callegs Only, TV chassis, mixed lot,
1/- each. Saturdays up to 5.30.

VALVES

Practical Television- Classified Advertisements

SAME DAY SERVICE

January, 1963

NEW! TESTED! GUARANTEED!

SETS 1R5, 185, 1T4, 354, 3V4, DAFS1, DF91, DK91, DL92, DL94 .. Set of 4 for 18/-

DAFS6, DF96, DK96, DL86 .. . . . .e .o 4 for 28/6
1ATGT 11/- } 6LD20 g8/« | 30P4 12/6 , EBC33 b/= | EY51 718 | U25 18/~
D5 7/8 | 6P25 8/- | 30PL13 12/3 | EBC41 8/~ { EY86 7/- | U28 9/3
1H6GT 9/ | 6P28 11/8 | 35A5 15/9 | EBF8 8/- | BZ40 6/9 | USs0 5/6
INSGT 9/~ | 6QTG 6/- | 3BL6GT 8/3 | EBF89 8/ | EZ41 7= | U2 4/8
1R5 8/~ | 6QIGT 8/ | 35Z3 15/- | EBL21 18/8 | EZ80 8/3 | U8 4/8
184 8/- | 6SL7GT 5/9 | 3524GT 5/8 | EBL3L 1%/- | EZ81 6/6 | U191 14/8
156 5/3 | esN7GT 479 | 501.6GT 719 | ECC40 13/6 GZ32 8/8 U281 10/6
1T4 3/6 | 6U4GT /0 | 185BT 21/8 | ECC81 4/ | KT61 9/6 | U282 15/-
1uUs 5/9 | 6V6G 4/8 | AZ1 12/ | BECC82 4/9 | KTT1 8/= | U291 18/6
2P 22/6 | 6VeGT T3 | AZ3l 9/8 | ECC83 7~ | MU 6/8 | U3 17/-
3A5 9/~ | 6X4 4/8 | B35 716 | ECC84 7/9 | MX40 13/8 | U801 21/-
3Q4 7/« | 6X5GT 6/9 | CBL1 12/~ [ ECC8S  T/9 | N8 7/~ | UABCS0 6/6
354 8/- | 6/30L2 g/- | CCH 13/6 { ECF80 7/~ | NS7 11/- | UAF42 8/3
3ve ?i- | TBé 9o/- | CL33 12/3 | ECF82 8/8 | PCC84 7/8 | UBC4AL  7/9
5U4G 4/6 | TB7 8/~ | CY1 12/6 | ECH35 713 PCCsg 8/3 UBF30 8/3
5V4G 8/- | 7C5 7/9 | CY¥31 8/6 | ECH42 8/9 | PCF80 %7/9 | UBF89 _8/-
5Y3GT @/~ | 7C6 %718 | DAC32 ¢/~ | ECcHB:  7/9 | PCF82 8/- | UBL21 14/6
524G 9/- | THT w8 | DAF91 5/3 | ECL80 7/8 | PCF86 12/- | UCC84 13/3
6ALbS 3/9 | 787 9/~ | DAF9% 718 | ECL82 9/~ | PCL82 9/- | UCC8 /8
6AME 3/6 | Y4 8/- | DCCo0 4/~ | ECL86 10/- | PCL83 10/6 | UCF80 14/8
6AQ5 6/3 0C1 12/- | DF33 9/~ | BF9 15/- | PCL84 10/~ | UCH21 13/8
6ATE g/~ | 10C2 16/8 | Dro1 3/¢ | EF37A '8/9 | PCL85 10/6 | UCH42 8/-
6BAS b5/9 | 12AT6 ?/- | DF36 %18 | EF39 4/6 | PENA4 11/- | UCH81 8/9
6BE6 519 | 12AT7T  4/9 | DH76 4/9 | EF40 11/6 | PEN36C 8/- | UCL82 9/
6BGSG 14/6 | 12AU7  4/9 | DHT7 6/~ | EF41 719 | PL36 11/6 | UCL83 13/3
6BHE 813 | 12AX7 4/9 | DH81 9/- | EF42 /¢ | PLB1 9/6 | UF4l 718
6BJG 5/9 | 12KTGT 4/9 | DK32 11/- | EF80 419 | PL82 %/~ { UF89 -
6BW6 8/- BGT 9/6 | DKS1 g/=- | EFgh 5/9 | PL83 7i8 { UL4l 8/-
6CD6G 27/3 | 12Q7GT 4/9 | DK92 7/6 | EF86 8/9 | PL84 8/8 1| ULB4 6/6
611 10/ | 19BG6G 14/6 | DK9%6 7/6 | EF89 7~ | PL8 12/6 | URIC 8/-
6F13 9/8 | 20F2 17/- | DL33 8/- | E¥F9l 3/6 | PX4 10/- u7 9/
6114 9/6 | 20L1 17/6 | DL35 9/6 | EL33 9/6 | PX25 9/« | UY21 11/-
6K7G . 1/11 | 20P3 18/9 | DL92 6/- | EL4l 9/8 { PY32 11/6 | UY4l 6/8
6K7GT  bf- | 20P4 20/- | D194 7/~ | EL42 9/= | PYB0 718 Yi 6/8
6K8G B/- | 20P5 15/9 | DL96 7/6 | EL84 8/6 | PY8l 7/- | VP4B 9/8
6K8GT 9/~ | 25L6GT 7/- | DMT7C 6/8 | EM34 713 | PY82 6/6 | VP4l Bf=
6K25 12/8 | 25Z4G 7/6 | EABC30 4/9 | EMBO 8/« | PY83 e | Wie 4/9
6L6G 8/6 | 27SU  17/6 | EAF42 8/8 | EMB1 8/6 | PZ30 12/8 | WIT 3/9
61,18 10/- | 30L15 11/ ! EBSI 3/9 | EM84 9/8 | TH21C 15/~ | 277 3/8
Post 6d. per valve

extra.

READERS RADIO .. - oo
Against Damage In

24
LONDON, N.16

COLBERG PLACE, STAMFORD HILL
STA. 4587

Transit 6d. extra.
Any C.0.D. Parcel 3/-
extra.

NYLON - P.T.F.E.

ROD, BAR, SHEET, TUBE, STRIP, WIRE

No Quantity too small
List on application

ALUMINIUM, LIGHT ALLOYS
BRASS, COPPER, BRONZE

H. ROLLET & CO., LTD.

6 CHESHAM PLACE, LONDON, S.w.I
BELgravia 4300
Works:
36 ROSEBERY AVE., LONDON, E.C.I

Branches at Liverpool, Manchester,
Birmingham, Leeds

BBC - ITV -

B.B.C. (BAND 1), Tele-

scopic loft, 19/8. External,
S/D, 26/3.

I.T.V. (BAND 3. 3 Ele-
ment loft array, 14/-. 5
Element, 32/6. Wall

mounting, 3 Flement, 33/8.
5 Element, 41/3.
COMBINED B,B.C. -+
1,T.V, Loft 1+3 Element,
41/3. 1+5 Element, 48/9,
Wail mounting, 143 Ele-
mens, 56/3. 145 Element,
/9. imney and mast
mounting unlts also available.
F.M. (BAND 2). Loft “H", 28/, 3 Ele-
ment loft, 52/8. S/D loft, 12/8. External
S/D, 26/3. State channel when ordering.
C.W.0. or C.0.D. P.P. 2/6. CoaXial cable,
8d. vd. Coaxial plugs, 1/3. Send 6d.
stamps for illustrated lists.

K.V.A.ELECTRONIGCS (Dept. P.T.)

3B, Godstone Road, Kenley, Surrey.

F.M. AERIALS|
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JUST PUBLISHED

PRINCIPLES OF
COLOUR TELEVISION

40 illustrations in full colour, which
will be of the greatest assistance to
all types of reader, from the student
and electronics enthusiast to the
advanced engineer.

16/= G, N. Patchett. Postage 6d.

PIN POINT TV TROUBLES IN 10
MINUTES. A Coyne Publ. 3176,
Postage /-,

THE RADIO AMATEUR'S HAND-
BOOK, by A.R.R.L., 1962 ed. 3é/-,

Postage 2/-. :

A BEGINNER'S GUIDE TO TELE-
VISION, by F. J. Camm., 776,
Postage 6d.

d
USING AN OSCILLOSCOPE, by
D, ‘W, Easterling. 676, Postage 6d.
SERVICE VALVE EQUIVALENTS,
an R.5.G.B, Publ. 3/-. Postage 6d,
RADIO VALVE DATA, 7th Ed.
ﬁ;:dmpiied by “WW?", 6/-, Postage

TELE'VISION SERVICING HAND-
IB’OOK, by G. 1. King. 30/., Postage

6.
COMPLETE CATALOGUE i/,

THE MODERN BOOK CO0.

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books

19-21 PRAED STREET
LONDON, W.2

Phone: PADdington 4185
Open 6 days 9-6 p.m.
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REBUILT TUBES!

You're safe when you buy from
RE-VIEW LTD!

* Each tube is rebuilt with a completely

new gun assembly and the correct voltage
heater.

* Each tube comes to you with a guarantee HERE IS WHAT YOU
card covering it for a year against all but
breakage. PAY:

* Each tube is delivered free anywhere 12in. £4.10.0
in the U.K. and insured on the journey. [4in £4.15.0
Each tube is rebuilt with experience and :

* know-how. We were amongst the very I 5in. £5. 0.0
first to pioneer the technique of rebuilding 17in. £5. 0.0
television tubes. \

2lin. £7. 0.0

RE-VIEW @onpbonN) LTD.

173 STAFFORD ROAD, WALLINGTON,
SURREY. Tel. WALlington 4382

FR E E 70 AMBITIOUS ENGINEERS

«~ THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Cash or cheque with
order, or cash on delivery

Have you sent for your copy? L  INCLUDING
ENGINEERING OPPORTUNITIES véﬁ'rc?uﬁgc?“;“ PRAGTWA TOOLS!

is a highly informative 156-page guide to
the best paid engineering posts. It tells
you how you can quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book also gives
full details of the Practical Radio & Elec-

tronics Courses, administered by our Radio & Television Servicing B .|, E.T
Specialist Electronics Training Division— GET SOME Practical Electronics sflolole
the B.I.E.T. School of Electronics, explains | LETTERS AFTER Electrx:ntc:miantgi:ll‘eerlng SCHOOL OF
the benefits of our Employment Dept. and ELECTRONICS

shows you how to qualify for five years

Mechanical Eng.,
Electrical Eng.,
Givil Engineering,
Radio Engineering,
Automobile Eng.,
Aeranazutical Eng.,
Production Eng.,
Building, Plastics,
Draughtsmanship,
Television, etc.

YOUR NAME!

EQUIPMENT

Basic Practical and Theore-
tic Courses for beginners in
Radio, T.Y., Electronics, £tc.,
A.M.Brit.l.R.E. City & Guilds
Radio Amateurs’ Exam.
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio

The specialist Elec-
tromics Division of
B.I.E.T.(incorporat-
ing E.M.I. Institutes )
NOW offers you a
real laboratory train-
tng at Home with
practical equipment.
Ask for details,

promoticn in one year. AM.LMech E, POST COUPON NOW 7
We definitely Guarantee ANaias | B Please send me your FREE 156-page s
by y " Y B «ENGINEERING OPPORTUNITIES" n
NO PASS — NO FEE AF.RAeS @  (Write if you prefer not to cut page) ]
Whatever your age or experience, you cannot afford A.M.Brit.|.R.E. .
to miss reading this famous book. If you are City & Guilds . 1 11 | R
carnmg“less than £25 a week, send for your Gen. Cert. of Education ] |
cgggyo_f_FEN(yllNEERlNG OPPORTUNITIES” Etc., etc. - ADDRESS B
BRITISH INSTITUTE OF ENGINEERING : :
TECHNOLOGY (Incorporating E.M.. Institutes) [ 8
i ’ XAM (SE/20).
(Dept. SE/20),29 Wright’s Lane, London, W.8 g susiecrorexam e >

THE B.LLE.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE

{© Radios-TV Library}



iv PRACTICAL TELEVISION January, 1963

REBUILT AND RESCREENED

CATHODE RAY TUBES

Complete with all new components excepling glass

FOR QUALITY, RELIABILITY AND SERVICE BUY FROM BRITAIN’S
LARGEST GROUP OF INDEPENDENT MANUFACTURERS OF REBUILT
CATHODE RAY TUBES

SUFFOLK TUBES LIMITED

1.3 UPPER RICHMOND ROAD
PUTNEY, S.W.I15.

Tel: Vandyke 4304/5267

MIDLAND TUBES LIMITED
37 GEORGE STREET
MANCHESTER, 1.

Tel: Central 4568/9

VIDIO REPLACEMENTS LTD
25 ADDINGTON SQUARE

ALL TYPES -

CAMBERWELL, S.E.5
Tel. Rodney 7550/7559

KEEN PRICES

12 MONTHS GUARANTEE

Winter Trading Co. Ltd.
95 Ladbroke Grove
London, W.11

and Branches

Weston Hart Ltd.
236/8 Fratton Road
Portsmouth

Tel: Portsmouth 24125

Lawsons Ltd.

36 Cornhill

Bury St. Edmunds, Suffolk
Tel: Bury St. Edmunds 3304

J. H. Sunderland

11 Clements Street
Rochdale, Lancs.
Tel: Rochdale 48484

Wizard Productions
16 Withy Grove
Manchester

Tel: Dea 2772

Chester Radio

11 City Road
Chester

Tel: Chester 24727

Taylors

162 Eastney Road
Milton, Portsmouth
Tel: Portsmouth 35000

Millards Southern Rentals
3 High Street

Aldershot, Hants.

Tel: Aldershot 20408

Lucketts of Banbury
57a/58a High Street
Banbury, Oxon
Tel: Banbury 2813

Electrical Marketing Co. Ltd.

12a College Square North
Belfast 1
Tel: Belfast 33340

R.E.D. Ltd.
Waltham Street
Crewe

Tel: Crewe 4364

PROMPT DELIVERY
WRITE FOR BROCHURE

Fylde Television Services
460 Talbot Road
Blackpool

Tel: Blackpool 31159

Hi-Lite Ltd.

89 Southbourne Grove
Southbourne, Bournemouth
Tel: Bournemouth 44344

R. Watson

Leathern Bottel

Wavenden, Woburn Sands, Bucks
Tel: Woburn Sands 2027

R.E.S. Ltd.

17/19 Paynes Lane
Coventry

Tel: Coventry 28781

J. Wildbore Ltd.
6-12 Peter Street
Oldham

Tel: Mai 4475
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