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RADIO SERVICING CO. e

- Sth. Ealing Tube
EALing 5737 82 SOUTH EALING ROAD, LONDON, W.5. Station. &5 Eus.

TELEVISION COLOUR FILTERS. a1 sizes €.

TELEVISION LENSES.  Magnifies the picture 11 tf
Best quality manufacture For &in. and in. scr 2ens,
For 10in. and 1Zin. screens, 70 - Clear or tinted. FPost & nd

pack., 26

RADIO !I AM CIPASSIS. Brand new madel built for the
Export ) ket. Mediumard five Short bands. Six-position
rone control, Negative feed back. Flyv-wheel tuning. ne-
up GBEG, GEWE, GATS, 6BAS and 6X4. Al comnplete les
speaker) and In wnrkil\siﬂrlllt.r OUR PRICE $15.15 - '\]50

the Home Market mode

HOME TELEVISION

CONSTRUCTOR SETS

EXTHA,
AMPLIFIERS.
EF34, 2t

cond

Designers of television constructor
sets know that the cfficiency of
their equipment depends on the
solder used by the constructor—
that’s why they recommend Ersin
Multicore for trouble-free, waste-
free soldering. Frsin Multicore, the
only solder containing three cores
of extra-active, non-corrosive Ersin
Flux, is cbtainable from all leading
radio shops. Ask for Cat, Ref.
C.16018, 18 S.W.G. 60.40 High
Tin Television and Radio Alloy.
The size 1 Carton contains 55 feet
of solder, costs 5/-..

Ersin Multicore Solder

It case of difficulty in obraining supplics, please write 1o : 0D,

new and unused,
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ends. 23.
Make a et
Ik
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POWER SUPPLY UNITS, Ex No. 19 set (24 Mo, 3108), hl:l‘
12 \rJltﬁ input. 'Two H.T. output &t 73
volts amt Gl volts.

Medium and Short hands,
12 12 -, carr. 4 6.
chone. Most makes. Sin.
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£2, 10in. and 12in, £5, 15in. £6. Post and insurance 156
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€%, Constructors everywher-e are amazed / \

AT THE EXCELLENCE OF

™E ¢¢ TELE-VIEWER >

5 CHANNEL TELEVISOR
A Design of a Complete 12in. SUPERHET T.V. RECEIVER

MAKE

N l ’
) smeLe DACEN sy

MVSW

am'fk REGEFTIN (osr

/Wmmwﬂ' WONTHS L+ carecr FRINGE AREA RECEPTION
; AT HALF

Here are some features which combine to make this such a fine receiver :

® The Superhet circuit easily tuned to any of the five channels, i.e,
LONDON, SUTTON COLDFIELD, HOLME MOSS, WENVOE and
KIRK-O-SHOTTS. (The extreme ease of tuning is accomplished by the
provision of pre-aligned | F.T.s.)

@ A lifelike, almost stereoscopic, picture quality made possible by the
following lactors :

{(a) Excellent band width of L.F. circuits, (b} A really efficient video
amplifier. (c) C.R.T. Grid modulated from low impedance source,
{d} High E.H.T. voltage (approx. 10 kV.)
The picture brilliance is also much above the average and enables
comfartable viewing with normal room lighting or daylight.

@ FIRM picturs ** HOLD "' circuits (Frame-Line) ensure a steady picture,
free from bounce or flicker even under the most adverse conditions
met with in "' fringe ' areas and excellent "' interlace ' ensures the
absence of "' liney effect.’”

@ Negative feedback is used in the audio frequency circuits which

provide 2/3 watts of High Quality Sound.

@ Entire receiver built on two chassis units, each measuring 141in, x

This com-
plete TELEVISOR,
§ including all Valves, can be

built for only Ezg_‘l 6_4

(plus cost of C.R.T.)

£12/19/6

We can supply A New 12in, C.R.T.

at the specially reduced price of Carr, & Ins. 15/-
; extra.
Complete set of ASSEMBLY INSTRUCTIONS is now
avaifable, price 5/- The instructions include reall

derailed PRACTICAL LAYOUTS, WIRING DATA AN
COMPONENT PRICE LIST, ALL COMPONENTS ARE
AVAILABLE FOR INDIVIDUAL PURCHASE. A CABINET

WILL ALSO BE AYAILABLE.

|STERN RADIO L7p.

109 & 115, FLEET STREET, E.C.4.
Tel. : CENTRAL 58i2-3-4

6lin, x 3lin. ’

@ Rigid CRT. mounting enables entire
with tube in position.

@ All pre-set controls are mounted on side of chnsls enabling all !
adjustments to be carried out whilst facing the C.R. Tube.

As no hira purchase cerms are available the receiver can be bnught
in five separate stages (practical diagrams and circuits are provided for
each stage} thus enabling hire purchase interest rates to be avoided,

ITS CHEAPER TO MAKE YOUR OWN
TELEVISION  AERIAL

receiver to be safely handled 1

ARTHURS HAVE IT!

LARGE STOCKS OF VALVES AND C.R.T.s,
AVO METERS IN STOCK

::: ::g:: o U O é;; :g : We can supply parts enabling you o make ah aerial
Electronic Test Unit — — o= — 2710 0 to standard design. or 1o suit your own ideas.
Electronic Test Meter — == = — 40 0 0 ;}‘E‘LL‘;" ‘ITEG ZHE. Hl?iHP rE?S!ﬂ.E ALUMINIUM
Valve Characteristics Meter — — — 60 0 0 an Y extra
* Cossor Oscilloscopes Models 1052 — 1t4 0 0 lin. 18 S.W.G. D/H ALLOY TUBING (lengths as
' ' g 1049  — 132 0 0 | required). 10d. per fi.
Full range Taylors Meters. List on request. lin. 18 S.W D H ALLOY TUBING (lengths as
Leak Point One Amplifiers — _ — 28 7 0 required). l 4’ per ft.
Leak Pre-amplifiers — ¢ 90 INSULATORS. Unbreakable, waterproof (stan-
ot bty W ok “""—“" "‘"‘“°"° g2 dard).  6/9 each. For " In Line " Aerials, 8/9 each.
Chapman Tuning Units, = o — 17 4 8 MAST s'ﬁf;?[’ JOURTING,  Zini. fiing, stosar-
LATEST VALVE MANUALS j
MULLARD, OSRAM, & BRIMAR No. 5, 5 each. GA;-; AI‘SO\’E lin. FITTING. Streamlined casting.

MAZDA 1/- each.
ART and SCIENCE in SOUND REPRODUCTION.
By F. H. BRITTAIN, D.F.H., 2'§ edch.
Postage 6d. aach extra,
Terms C.0.D. OR CASH with order and subject to pn
altarations and being unsoid.

RFI'I. L(,’l OR AND DIRECTOR ROD HOLDERS.
High Quality Alloy Casting.  3/9 eac
BRACKETS. HEAVY DUTY, DOUBLE LASH-
ING. Improved type, complete with fittings., 45/-,
C. and P. 2/6 extra.
AS ABOVE. SINGLE LASHING, LIGHTWEIGHT.
lin. Pole fitting.  27/6. .C. and P. 2/- extra.

WL Packing and Postage 1/6 extra, except

where stated.

Est.
1919

PROPS: ARTHUR GRAY. LTD.
OUR ONLY ADDRESS : Gray House,
150-152 Charing Cross Road, London, W.C.2

TEMple Bar 5B33/4 and 4765.
TELEGRAMS—" TELEGRAY, WESTCENT, LONDON."
CABLES—"' TELEGRAY, LONDON." |

YARD WORKS,

"Phone :

ANGEL
WILTS.

MARLBOROUGH,
Mariborough 605,
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CONDENSERS

These abbreviated ranges of two pop;
ular types are representative of the wide
variety of T.C.C. Condensers available,

=
£
s

WAX PROTECTED TUBULARS
(Temperate Range 60°C. Max.)

I
Cap. uF. Wke. Dlmenigl:rs__ o
Length Dia o
0005 500 iin 5 in. 543
002 500 3 in T in. 543
0l 500 iin 1 in. 543
.05 750 1} in, RN 743
| 350 14 in. ik . T 343
25 350 13 in. 1k in 343
5 350 2 in. i, 343

SUPER TROPICAL “METALMITES"
(in Aluminium Tubes)

v, Dimensi
Cap. uF. | Wke Volts D.C. [ Dimensions | ..
at 71°C. | at 100°C. | Length| Dia.

001 1000 | 750 | 1iin. | Zin. | CP4OW
002 1000 750 [ 13in. | Fin. | CP4OW
005 500 350 | | in. |.25in. | CP32S
05 500 350 | lyin. | 4 in. | CP37S
.ol 350 200 | 1 in. .25in. | CPIIN
] 350 200 | 1%in. | j in. | CPITN
A 200 | 120 | llin. | din. | CP36H

THE TELEGRAPH CONDENSER CO. LTD.
Radio Division : NMorth Acton, London, W.3. Tel: Acorn 0061

ound, advice toémeo

1. Build s GOOD set |
2. Use MULLARD Valves & Tubes

If you are devoting many hours of leisure time to
l'lmldm,_, a set, build a good set, one that will repay you
with first class results,

And to be sure of getting first elass results choose
Mullard Valves and Mullard Long-Life TV Tubes —
the hest that money can buy.

An interesting list of equipment —it ecovers TV and
sound receivers, L.F. Amplitiers and tape recorders ——
for which Mullard Valves and Tubes are specified. is’
available Iree of charge. Send a stamped addressed
envelope to the address below for a copy of “4 Selection
of Home Construcior Equipment .

FREE! FROM YOUR DEALER -

Available from vour usual dealer is a free 32-page
bhooklet. *The Universal Large Sereen AC/DC
Televizor™, re prmled by Mullard from a series of
articles by A Torrance.

Mullard Ltd., Valve Sales Dept., Century House, Shaftesbury Avenue, London, W.C.2,

MVM 250
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Commercial TV Debate

HE organised opposition to commercial
TV let off its steam in the House of
Lords debate with the expected negative
results, - The chief opponent was Lord Reith,
supported by a number of other noble lords.
Lord Reith, although he departed from Portland
House several years ago, still thinks that he is
in control of the BBC and endeavours, supported
by several other ex-BBC servants, who strangely
enough also find themselves in the House of
Lords, to oppose this new development or
change of policy. He gave evidence, it will be
remembered, before the Beveridge Committee.

On this occasion he was supporting, by his
opposition, the BBC policy, which is known to
be anti-commercial TV. The main speakers
were Lords Halifax, Waverley, Brand, Samuel,
Simon of Wythenshawe and Inman. Indeed,
they have something more in common than
membership of the House of Lords. Lord
Halifax is a past chairman of the General
Advisory Council of the BBC, Lord Waverley a
member of that Council in 1952, Lord Brand
was a member of the General Advisory Council,
Lord Samuel was its chairman, and Lords
Simon and Inman, former chairmen of that
curious body known as the BBC Governors.

Lord Reith was Director General until
general dissatisfaction with the programmes and
especially the Sunday programmes were expressed
during his period of office.

Here is a typical Reith Sunday programme in
1933 : Weather Forecast ; violin recital ; Mid-
land Studio Orchestra ; recital ; BBC Theatre
Orchestra ; Bible story for children ; orchestral
concert ; recital ; religious poetry of the
seventeenth century ; religious service ;: Week's
Good Cause; news; Hastings Municipal
Orchestra; Epilogue.

Save us from that sort of programme !

No one can deny that the programmes have
greatly improved since he left. He was hardly,
therefore, a wise choice as the spearpoint of the
attack since his attitude was that the public
must have what programmes he thinks they
ought to have. He is unlikely to have changed
his views and his opinions, therefore, are of

Televiews

no value as an expression of what the public
wants on the television screen. Indeed, it might
be thought that if he is in favour of a pamcular
policy, then the reverse of that policy was what the
public really required. We are, of course, glad to
notice that he is taking a keener interest in TV
than he did during. his period of office, when
the Prime Minister of the time found it con-
venient to attend a demonstration given by
Baird, whilst he was otherwise engaged. Had
Reith’s judgment o programme material been
sound there would have been no need for a
Beveridge Report.

We are not greatly concerned whether com-
mercial TV is introduced or not and we preserve
an open mind on the matter. We are, however,
concerned to see that inspired opposition does

not outweigh public opinion. Most of the
speakers in the House of Lords were arguing
on behall of the Church. Few of them could
have taken any trouble to sound public opinion,
and public opinion should be the deciding
factor in this long drawn out dispute. -

France has already planned commercial TV
stations and they have been running in America
for years. Whilst we are arguing about the
matter over here the Americans are experi-
menting with flying TV stations. “Planes will
fiy over France and relay programmes to Britain.
This system was a British invention ! The object
of the experiment is to ascertain how far such
programmes will penetrate into this country.
The test pictures are, of course, being picked up
by special sets.

Sponsored U.S.. TV programmes, recorded
on film, will be televised directly from the Con-
tinent. This will test whether the British public
likes the American style of programme. When the
French commercial TV stations have been buiit,
the revenue from advertising will go to a counter-
part of Radio Luxembourg.

This new system may force Great Bntam to
step. up her own plans for commercial TV.
America has plenty of telefilm already in existence
and the scheme would not be expensive. It seems,
therefore, that the British public will be able to
have a commercial TV programme ; . whether
supr]jedbe us or thc U.S.A. remains to be seen.
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HE beginner to the study of television: the
home-constructor who has completed his
first set, and even those who like to know about

the technical side of TV, all probably have some idea
about the interlaced picture radiated by the BBC
and how it is reproduced on the screen of their own
receivers.

Not so many, however, are certain on the degree
of interlace to be expected on their own particular
receivers, or, in fact, how to ascertain that they are
obtaining optimum interlace anyway ; and, indeed,
the beginner often wonders whether his receiver is
interlacing at all ! It is hoped, therefore, that this
article will shed more light on the problem--more
from the practical aspect as opposed to theoretical
considerations, which have been adequately covered
elsewhere (see *“ Obtaining a Good Interlace,’
Pracrical TeLevision, March, 1953).

Al the outset it may be advisable to emphasise
the fact that a receiver which is not interlacing is
throwing away 50 per cent. of the transmitted signal !
Nevertheless, although a good interlace is of utmost
importance, a perfect interlace is not as essential,
and probably the experimenter has already discovered
that, even though the popular-priced older style
commercial receiver provides a good picture, the
quality of interlace i1s not all to be desired. A
variation in interlace quality frequently occurs after

- =
LR v, ampememy
T
== ————————— 206
\ | )
\\ ! Lines of
Linesof S Aybock The even

Fig. 1.—A perfect interlace showing scanning line
formation and numbers,

this type of receiver has been operating for any
length of time, or if the frame hold control is moved
slightly from its extremely critical optimum interlace
position,

With the more common use of interlace filter
circuits, and with advancing design of the timebase
section of the receiver as a whole, modern receivers,
even though popularly priced, achieve a remarkable
degree of good interlace, and many of them hold it so
firmly that the lines tend to pair only when the frame
hold control is deliberately maladjusted to the extent
of frame break up (lo the point where the picture

> .

AN ARTICLE MAINLY FOR THE BEGINNER, EXPLAINING
IMPORTANCE OF THE

INTERLACE AND ITS

EFFECT ON THE PICTURE

By " Serviceman'

commences slowly to roll)—unless, of course, a fault
of the receiver is the prompting factor,

A Bad Interlace

A perfect interlace is only achieved when successive
horizontal scanning lines comprising a complete
picture are exactly the same distance apart on the
screen (see Fig. 1). A picture with an extremely
bad interlace may also satisfy this statement, however,
but for this to happen the lines which should be inter-
lacing between successive frames pair so closely that
the picture appears composed of hard solid lines,
separated equally by comparatively wide, firm black
lines. This condition is absolutely obvious and leaves
little doubt in the mind of the observer that the
interlace quality is sadly lacking (see Fig. 2).

To newcomers to television viewing difficulty is
often encountered in detecting interlace conditions
of a picture by closely scrutinising the picture-tube
screen in an endeavour to trace out the interlaced
lines. The eyes quickly become fatigued, and often
convey the illusion that the whole line formation is
on the move, with lines weaving in and out of cach
other, and the picture (or preferably a plain
synchronised unmodulated raster) seems intermittently
to go in and out of interlace the longer this tiring
mode of viewing is tolerated. In fact, it often happens
that the more efficient the interlace the more difficult
it is to detect,

The Degree of Interlace
The degree of interlace quality varies considerably
between receivers, but as previously mentioned, the

1

R W (W W UEN,
Fig. 2.—The eobvious condition of a non-interlace,

modern competitively priced receiver provides an
excellent interlace, and a constant 100 per cent,
interlace should be expected from the more expensive
modern set. Interlace other than 100 per cent. is
meant to mean that the spaces between successive
lines of one scan are not equal either side of the lines
of the other scan—a 100 per cent. interlace meaning,
of course, that the spaces above and below the
interleaving line are equal as in Fig. 1.

The precise degree of interlace can, therefore, be
considered as a ratio ; for instance, where the ratio
5:5 indicates a perfect interlace, the ratio 4:6 would
imply that the interleaving line is out of balance in
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the space provided by the lines of the previous
scan, in the same ratio. Or in other words, four-
tenths of the space is above, and five-tenths is below—
or the converse may follow—the interleaving line.

In actual fact, it is very unlikely that a 4.6 interlace
would be observed by the average viewer as a poor
interlace, particularly on a 9in. or 12in. picture-tube.
From the practical aspect it is guite a good interlace,
and provided the receiver can hold it throughout a
programme sequence, the receiver may be considered
as having a satisfactory interlace performance.

The critical viewer should not tolerate an interlace.

ratio any higher than this, however, owing to the
tendency for the paired lines actually to touch each
other, and appear as a very broad single line, which
gives rise to a distinctly **liny ™ picture of poor

this condition the picture slips very slowly down-
wards, and if the cyes are allowed to follow it the
total inertness of the line structure and the empty
spaces between them, indicating a perfect example
of non-interluce, arc conspicuously revealed. I
now, the picture is suddenly brought into lock, the
resulting  interlace-——or  non-interlace—is  clearly
visible in comparison with the mental -image of the
known non-interlace.

We have already seen that when a receiver is
interlacing to any degree the whole line structure
appears to be moving up or down the screen and,
although this is really an iHusion, it is possible to
follow the apparent line movement with the eyes.
When this is done the separate scans (frames) can be
picked out and the picture appears out of interlace

momentarily,

L,
40}!5«’! ) rj
Jromn of 8 framin fses
10pSec fine = it i
3yc pulses ), F—Fx "

30% revel

Although this ocular check for
=== (black) i

interlacing is simple and almost
automatic, once the art has been
acquired, it takes a little practice to
transfer the gaze up the screen at
just the right speed, and in this
respect some people find it easier
to keep the eyes fixed and raise the
head to cause the eyes to scan the
screen.  Until one has really dis-
covered the knack of this method,

—=-2%r0 cOrrier

30% tover
=== (block)

B ._zero corrier

the start
“odd  frame.

definition. A receiver operating under extrems
conditions such as this is often characterised . by
displaying any straight or curved black to white edge
of picture composition, which may resolve inclined
from the vertical, in the form of prominent steps as
the image cuts across the linc structure.

It is surprising the number of viewers who do
actually suffer this * half-missing »* style of picture,
particularly the less fortunates possessing a receiver
of two-or-three-years-ago vintage. Certain reccivers
in this category do interlace provided the frame hold
control is criticallv set, but this precise setting is
rather an achievement, and dealers installing receivers
for * first-time " viewers have probably been un-
successful in conveying the finer points between an
interlace and non-interlace, or that the customers
themselves have considered that the most important
function of the frame hold control is to prevent the
picture from = rolling "—and surely one effect with
one control is sufficient !

Generally speaking, modern receivers interlace
anywhere between the two limits on the frame hold
control at which the picture begins to
roll. Although, even in some current
models, a critical point will be found
where the interlace deteriorates—
which, it will be noted, is opposite
to the effect of the early receivers.

Intertace Checking Aids

One way of providing a com-
parison between a suspected non-
interlace and a known non-interlace
is by adjusting the frame hold
“control until the timebase repetition
frequency is made slightly faster
than that of the sync pulses. Under

r ]2 |3_|4 |‘5J_6
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Fig. 3 (above).—A section of the sync puise train that would occur at
of the ** even ”* frame, and Fig. 4 (below) at the start of the

however, the difficulty is eased
somewhat by following the apparent
line movement with the point of a
pencil, and provided the eyes are
kept fixed on the pencil point the
same effect is observed.

By increasing the amplitude of frame scan it is
often possible to discern clearly a section of a
synchronised raster, and thereby tell sufficientiy
whether or not a satisfactory interlace is occurring.
The experimenter should beware if this method is
adopted, however, lor it sometimes happens, on
receivers of certain types, that if the picture height
control is advanced too far, the picture automatically
goes out of interlace anyway. Opening the frame
only slightly is generally sufficient to produce the
desired effect without upsetting interlacing, and an
additional aid in the form of a piece of cardboard
in which a viewing aperture is cut, greatly facilitates
this method of obserying interlace conditions without
the eyes becoming tired in having automatically to
embrace the whole screen area. The employment
of a convex lens suitably positioned over the viewing
aperture further assists the viewing process.

The Production of an Interlaced Picture
At this point it might be instructive to consider

Fig. 5 (left).—The formation of flyback lines indicating a possible interlace.
Fig. 6 (right).—The formation of flyback lines indicating a definite
non-interlace.
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how the transmitted picture is actually interlaced on
the picture-tube screen. Before we can do this,
however, we must get perfectly clear in our minds
that a complete picture is made up of two frames
{two separate scans), and for the purpose of identifica-
tion one is known as the “odd ™ frame and the
other as the “ even " frame., Now, since the number
of lines per complete picture in the BBC signal is
405, both frames are composed of 2024 lines, and,
as we have already seen, if the picture is interlacing,
the lines of the “even™ frame occupy the spaces
in between the lines of the ** odd * frame, and thus
we resolve our complete picture of 405 lines, If
interlacing is not occurring, however, we get a
picture of only 2024 lines, and half the picture is
lost. ! ;
Referring again to Fig. 1, we can see that the
scanning spot starts at the top left-hand corner of
the screen to trace out the horizontal scan of line
number 1, which constitutes the beginning of the
“odd* frame. On arriving at the right-hand side
of the screen the line flyback occurs and the scanning
spot commences to trace out line number 2—the
frame timebase is, of course, deflecting the spot
relatively slowly down the screen at the same time
so that it is in the correct position for the commence-
ment of successive lines. )

This continues until line number 203 is started,
when, instead of being completed, only one-half of
it is traced by the spot, and the first or ** odd " frame
is concluded. The spot is then initiated by flyback
to line number 203, which is finished at the top of
the picture, and thus the first half line of the * even
frame commences. This process continues down to
line 405 to conclude a complete picture, after which
the spot is prompted to flyback to re-commence
tracing a further interlaced raster.

It is evident from this, perhaps. very well-known
explanation, that the degree of interlace is controlled
solely by the flyback. This is, indeed, the case, and
it is probably already known that the sync pulses
radiated together with the picture signal have the
eflfect of initiating this flyback.,

Now, if we look at the sync pulse train of Fig. 3
we shall get a better idea of how this happens.
Actually, this is only a section of the sync pulse
train of the composite signal which would occur at
the start of the “even”™ frame (for the sake of
convenience we have not shown any picture modula-
tion on this waveform). By studying this waveforn
we can see that at the end of line 202—as at the end
of any line—the carrier falls from 30 per cent. (black
level) to zero, and remains there for JO microseconds.

This is a line sync pulse, and it is the leading edge
of this pulse which initiates the line flyback. After
the flyback, which must take place within the
10 microsecond period, the scanning spot starts
tracing line 203, but in the middle of this line the
carrier again falls to zero level and remains there
for-40 microseconds. The resulling pulse constitutes
one of the series of eight framing pulses, which initiate
the * firing " of the frame generator to produce the
frame flyback so that the remainder of line 203 is
traced at the top of the screen as shown in Fig. 1,

At this point it should be noted that the line
flyback does not occur half-way along line 203, but
that the frame flyback is the prompting factor of
the half line. The line flyback occurs regularly during
the framing pulses due to the 10 microsecond spacing

between them and, although they do not resemble
the normal line sync pulses, their leading edges serve
to *fire ** the line generator at the correct time. It
is necessary to maintain line synchronism during the
framing period in this way so that the generator will
be operating precisely at the correct frequency at the
commencement of the following line scan.

. The sync pulse train of an * odd ” frame is shown
in Fig. 4, where it will be seen that the only differences
between this and Fig. 3 are that in the latter the
framing pulses commence and finish in the middle
of a line, while in Fig. 4 the first 40 microsecond
framing pulse is also the initiating pulse for line
number |, This simply meane, then, that to secure
a good interlace between successive frames the start
of a frame scan must coincide with the start of a line.
scan every other frame only,

Causes of a Bad Interlace

It would seem from this rather brief description
that, provided the sync pulses are in actual control
of the timebases, the system is bound to create a
perfect interlace. Unfortunately, this is not the case,
for the line and frame sync pulses need to be separated
by various circuit networks in the receiver for
application to the appropriate timebases. Further-
more, it is the voltage built up by the sync pulses
which " fires " the generators (timebases) to initiate
the flyback ; and when it is realised that to provide
sufficient voltage to ** fire ” the frame generator the
framing pulses progressively charge up a capacitor to
a critical potential (the * firing ™ potential), it is casy
to see that any minor disturbances, such as fluctuation
of signal or mains voliage, may cause the generalor (0
* fire ™ slightly off time to seriously impair the
interlace.

There are still other sources of undesirable.coupling
by which the line pulses might reach the frame
circuits. For instance, a coupling might exist between
a section of circuit wiring, or transformer—the line
output transformer particularly—carrying currents
at line frequency, and connections or tomponents
directly associated with the frame generator. Defec-
tive or insufficient decoupling in the H.T. line used
to supply power to the timebase circuits represents
another way by which line pulses may upset the
timing of the frame generator—but a suspicion in
this respect could easily be proved by operating the
timebase section from a separate isolated power
source.

In some of the old& receivers a large degree of
coupling exists between the line and frame scanning
coils, and, due to this, it has been known for line
pulses to gain admittance to the frame generator
via the N.F.B. path provided in certain circuits to
linearise the frame scan. If it is thought that line
pulse coupling is the cause of a poor interlace, a pair
of headphones connected in turn to various parts
of the frame generator circuit should soon establish
whether this is a fact. For this test the frame
generator should be stopped, and one lead of the
'phones connected, through a suitably rated isolating
capacitor, to the receiver chassis, the other lead
should also be isolated by a similar capacitor and
used as .a probe for making contact to the more
critical parts of the generator in an endeavour to
trace any line pulse leakage, which, of course, will
be heard from the “phones in the form of the familiar
10,000 c.p.s. whistle.

(Concluded on page 376),
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A Uides SIGNAL GENERATOR

DETAILS OF AN ELABORATE PATTERN'
GENERATOR WHICH WILL BE FOUND OF
GREAT VALUE TO THE EXPERIMENTER |

By D. W. Thomasson, A MUBritlRE.

(Continued from page 328 December issue.)

HE light passing through the transparency is
focused on a multiplier photocell, which
produces a picture s:gnal The cathode-ray

tube must have a very high intensity spot, and a
5FP7 has been used with success. The grid of the
tube is fed with blanking signals during the flyback
periods so that subsequent blanking is not needed,
and the picture signal can be combined with a sync
signal in a modified form of shaper unit.

The shaper unit consists of two sections, one
dealing with synchronising signals and the other
with picture signals. There is no reason why the
two sections should not be built on a common
chassis, except that the sync section can be used
without change in association with several kinds of
picture shaper, The two sections will therefore be
described separately.

Sync Shaper

The circuit of the sync shaper is shown in Fig. 5.
Two marker signals are required, the 20.250 cfs
and 50 c¢/s outputs from the timer unit, and these
are used to generate the synchronising signals, i.e.,
the part of the video waveform below the 30 per
cent. level, or the video waveform as it appears
when the picture is entirely black.

The 20,250 c/s marker is fed to VI, the half-line
pulse flip-flop.  This circuit may be unfamiliar
but its operation is quite simple. The right-hand
triode is not biased at all, and its

so that the voltage on the right-hand grid rises
at a rate determined by the time constant
of these components. Eventually, the right-hand
valve again ~passes current, and the circuit
*flops 7 back to the original condition. The short
trigger pulse produces a positive-going square pulse
at the right-hand anode, the length of this pulse
being determined by the recovery time of the circuit.

In the present case, the pulse must be 10 ys long,
to form the serrations of the frame sync pulse. As
a negative-going pulse is required. the circuit is
followed by an inverter. A negative pulse could
have been obtained from the left-hand anode, but
it would not be so well shaped. However, this is a
possible simplification if valves are short. Note that
the inverter—V4a—does not act as a normal
amplifier, but merely as a controlled switch, the
valve being overloaded at both ends of its character-
istic. This is the type of operation most often found
in this kind of circuit.

The line sync pulses are generated in V3, Since
the leading edge of each line pulse must fall at the
trailing edge of alternate half-line puises, the trigger-
ing sna,nal 15 obtained by differentiating th2 negative-
going half-line pulses—the trailing edge forming a
positive-going pip—and using the resulting signal

anode current raises the common
cathode potential so that the left-
hand triode is normally cut off.
When a positive input pulse is
applied of sufficient amplitude to

AR
VWV

nnu__]

LLAAL LY

AMALAR

S ARAAAL

["-wo ve J |

L]
VY

make the left-hand triode pass
current, the voltage across that
valve—and hence between grid
and cathode of the right-hand
triode—falls due to the drop in
the anode and cathode resistors.
This reduces the current flowing
in the right-hand triode, which
reduces the cathode voltage, allow-
ing the left-hand triode to take
more current.

This action is cumulative, Tt
continues until the right-hand
triode is cut off, and the left-hand
triode is passing current even
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when the input voltage is zero.
The coupling capacitor then begins
to discharge through R2 and R4,

1

Fig. 6.—A modification as suggested on page 345,
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“to trigger a 2-1 counter stage of the Eccles-Jordan:

type (V2) in this circuit only one triode can pass
current at a time, and the current changes rom one
valve to the other at every input pulse. The voltage
at either anode, therefore, has the form of square
waves at hall the input frequency, in this case at
10,125 ¢/s, the line frequency.

The line generator, V3, is another flip-flop, and
works in the manner described for V1. Inversion
is not necessary here, as a positive-going pulse is
wanted. Both the line and the half-line pulses are fed
1o the keving valves V6 and V7.

The 50 ¢/s input is used to trigger a third flip-flop
of the same type, V5. The only difference in this
circuit is that the grid return of the normally con-
ducting valve is taken to H.T. instead of to the
common cathode. The effect is much (he same, but
a sharper triggering action is obtained. The circuit
is set to produce 400 yis pulses.

The output is directly coupled to the right-hand
grid of V7, and the standing bias on-the other half
of the valve is set so that the valve operates normally
in the absence of a pulse from V5. When V5 triggers,
however, the cathode potential of V7 is raised, and
the left-hand part of the valve is cut off. Meanwhile,
a negative-going pulse is obtained at the anode of
the right-hand half of the valve, and this is directly

coupled to the right-hand grid of V6. The fixed
bias on the left-hand half of V6 is set so that the
val]ve only operates during the period of this negative
pulse.

The left-hand halves of V6 and V7 have a common
anode load. The line pulses appear across this
except during the 400 us frame switching pulse
when the line pulses are switched off and the half-
line pulses replace them. The two bias potentiometers
should be set so that there is no appreciable D.C.
shift at the changeover.

The pulses having been combined in an appropriate
manner, all that remains is to clip them (V8) and
feed them to the final mixer. This circuit, I hasten
to point out, is not really a ** Cascode,” though it
bears some resemblance to that controversial circuit.
The important thing is that the synchronising signal
must cut off the lower valve completely at the
negative pulse tips, so that the cathode voitage falls
to zero, while the positive peaks of the pulses must
take the grid up to cathode potential, further rise
being prevented by grid current. Once again, the
valve i1s merely a switch, presenting a very high
resistance at the negative tips, and a resistance of
about 8,000-10,000{2 at the positive peaks. The
upper valve is inactive during the negative-going
pulses, and behaves as a cathode follower with a
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Fig. 5.—Complete circoit of the sync shaper.

A list of parts appears on page 345,
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cathode load of about 15,0002 between the sync
pulses. The picture signal is fed to the grid of this
valve, and the potential at this point determines the
setting of the 30 per cent. level. This is adiuctcd by
varying R49, which should hold the * black ™ level
constant unless V4b is violently overloaded. The
picture signal input is at the grid of V4b. -

Modifications

This circuit uses nine double triodes, a moderate
force compared with that required for some sync
generators, but nine may be too many for convenience
on top of the five double triodes in the timer unit
and two in the picture shaper. Two may be replaced
by suppressor-switched pentodes (V6, V7), but a
double diode is then needed. The modification is

shown in Fig. 6.
J-———(—-f?!SOD gsm

SR7 SR8
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Fig. 7.—Circuit of the picture shaper.

Those with sufficient patience and optimism may
care to try leaving out V2, the 2-1 divider, and attempt-
ing to persuade V3 to trigger relmb[y on alternate
input pulses. This can be done by careful adjustment
of the input feed circuit, for the left-hand triode tends
to draw grid current when a generous positive pulse
is fed in, and this charges C9. [If the charge can be
made to leak away just at the right rate, alternate
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triggering can be obtained, but it is by no means an

‘easy job.

A ‘final possible simplification is the omission
of the double clipper, V8. This will probably lead to
a rather rough final waveform, but that may be
acceptable.

Setting Up

The three flip-flops should trigger without difficulty,
providing the input pulses are fed in correctly, but the
2-1 divider circuit (V2) may prove reluctant, in which
case a variable cathode resistor helps to find a good
operating point. It is also worth while making an
effort to malch the corresponding resistors in the two
chains running from H.T. to earth, so that the circuit
is well-balanced.

When everything is operating properly, the pulse
times should be checked and adjusted, iIf necessary.
The times can be measured with a ruler, since the total
duration of each cycle is known, and the pulse length
can be increased by increasing the coupling capacilor
and vice versa. The capacitor values given were
obtained by experiment, but individual circuits may
vary somewhat.

The 30 per cent. level in the output cannot be set
until the picture signal is available, but the procedure
is simple. R49 is adjusted until the proportions of
the waveform as displayed on the C.R.T. screen are
correct,

The Picture Shaper

Afier the timer unit and the sync shaper, the
picture shaper seems ultra-simple. (Fig. 7.) The
original circuit used was far more complex, as it had to

Grid of
e @ 0LV

Fig. 8.—Pulses found in the picture shaper.

produce a pattern of white bars. A black bar pattern
requires much less circuitry because the bars and
blanking pulses can be the same.

In the present circuit the vertical bars are formed by
5 ps 121,500 cfs pulses and the horizontal bars by

TABLE B: COMPONENTS FOR SHAPER UNIT.
Components likely to reguire selection by trial are marked -+

Sync Shaper : RI9—100 K2 R3IZ—470 K2 C3—100 pF Picture Shaper :
R1—100 K22 R20—100 K2 R39—100 K22 C4—0.1 p¥ R1I—100 K2
R2—47K2 R21—100 K2 R40—47 K22 C5—100 pF R2—4.7 K0
R3—22 K2 R22—100 K& R41—1 M2 C6—0.001 «F+ R3-.47 Ka
R4—47 Ko+ R23—100 K2 R42-—22 K2 C7--25 pF R4 22 K
R5—4.7 K0 R24-100 K R43—470 K2 C8—25 pF 2
R6—1 M R25—100 K R44—10 K2 C9—100 pF RS—4.7 Ma +
R7—47 K2 R26—38 Kz - R45--2.2 M@ C10—0.1 #F R6—1 M«

* R8—100 K2 R27—100 K& R46—1 M« C11—100 pF R7-22 K2
R9-—1 M2 (V) R28 100 Ko+ R47—10 K C12—50 pF + R8 22 K0
RIO—1 M2 R29—100 K2 R48—10 K2 (v) Cl13—0.1 oF R9--2.2 M2
RI1-22 K R30—4.7 K2 R49—100 Ko+ Cl14-—240 pF RI10—22 K&»
RI12—47 K2 R31—47 K+ R50--22 K:: 8

o L C15—200 pF C1--200 pF
R13—100 K2 R32—47 Ko R51—1.5 K2
R14— 4 Mo R33—22 Ko R52- 500 Ko (v)  Cl6—10 pF €2—0.001 1F +
R1547 K2 R34—100 K2 R531—270 K2 Cl7—0.1 pF C3—100 pF
R16—100 K2 R35—1 M« (v) R54—1 M2 C18—-0.002 »F C4-0.001 xF
R17—47 K@ R36—1 M2 C1—0.002 uF C19—0.002 F C5—0.001 pF
R18—4.7 K2 R37—100 K2 C2 50 pF - Valves : All 65N7.
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I400 Jts 450 c/s pulses. The high fn:qucncy pulses
are obtained directly from the timer unit master
oscillator, and the 450 ¢/s pulses are generated by a
flip-flop. (VI.) The two sets of pulses are mixed
(Fig. 8a), and then clipped (Fig. 8b) to form the
required picture signal. It should be noted that the
1,400 pis pulse must be negative-going and must start
from the trigger pulse, as it is to be used for frame
blanking. ]

V2b works in exactly the same way as a sync separa-
tor, and is, in fact, a sync separator circuil. The
amplitude of its input signal must be large enough to
ensure that it is completely cut off during the 1,400
fts pulse, and V2a is used for this purpose. The final
output is inverted, ready for feeding to V4b in the
sync shaper.

It will be seen that all picture signal elements are
suppressed during the 1,400 us pulse for frame blank-
ing. Line blanking is obtained as follows. Owing to
minute time delays in triggering action the line
pulse is retarded some few microseconds in relation
to the 121,500 ¢fs pulse which nominally falls at the
start of the line pulse, and the corresponding white
trace thus forms the right-hand edge of the picture.
The next 121,500 ¢/s pulse is removed by the sync
pulse, and the next falls after the end of the frame
blanking period.

As time delays of this kind depend very much on
wiring layout, and so on, it may be necessary to use a
little trial and error to obtain the best condition, but
the effect is well worth the trouble, ;

The only part of this circuit calling for adjustment
is the flip-flop pulse length setting, and that is by no
means critical.

PRACTICAL

Power Supplies

The complete shaper unit- as described requires
6.3 v. 6% amp L.T. and 300 v. 60 mA H.T. (approxi-
mately). Once again, the exact current drawn
depends on the setting of the various circuits, chance
synchronisms of different pulse generators, and so on.
A maximum figure is quoted.

A common H.T. supply may be used for both

timer and shaper units, as the dgcoupling circuits

THEVISION

are designed to allow this. In actual fact, the
blocking oscillators in the timer unit will work for
several cycles on the H.T. stored in the 0.1 wuF
decoupling capacitors.

January, 1954

The Complete Generator

Constructional tastes and ideas of optimum size
for chassis and cases show wide variations, and the
reader may not relish the idea of fitting the complete
unit on two chassis measuring 16in. by 6in. by lin.,
with the power unit on a third chassis 16in. long and
4in. wide. It can be done, however, and the two
main chassis can then be mounted one above the
other in a standard cabinet designed for a 19in. by
10%in. panel, with the power pack at the rear. This
makes a convenient portable unit.

Before determining on the cabinet design, however,
it is as well to consider future development. If only
a simplified version has been built, it is quite likely
that the full circuit will be completed later on, and
room should be left for that. Later still, perhaps, it
may be desired to add a flying-spot scanner. A
SFP7 cathode-ray tube, plus the time bases, E.H.T.
supply, and video amplifier of an old television set
provide much of what is needed for that. In addition,
the scanner calls for a multiplier photocell, blanking
generators, and a video pre-amplifier. That, of
course, would have to be a separate unit, unless the
constructor wants to follow the old-fashioned taste
in pattern generators and build a rack that looks
as if it would sink a battleship !

A final word as to cost. Gone are the days when
gear like this could be made up from surplus costing
£4-£5. (Yes, it was possible.) The once ubiquitous
6SN7 is getting costly, but once the valves have been
bought and a power supply provided the remaining
cost should not be great. [ would certainly expect
to be able to keep the total under £12, even for the
full circuit.  The full retail cost of brand-new parts
should not exceed £40, including case, chassis, power

" pack, and so on.

The most precious requirement is patlcnce, and
the greatest reward is the sight of your own ** local
transmission ' on the receiver screen.

Belgium Buys British

LACK of transmission equipment, which prevented
Belgium seeing the Coronation on television,
will not prevent her taking part in any forthcoming
European TV link-up. The first Belgian television
station, consisting of two studios fitted entirely with
the latest British equipment, opened on Oct. 31st last.
For the past two months Pye engineers have been
working in Brussels to complete the installation of
the first dual-standard system ever to be operated.
The system has been made necessary by the fact that
up till now television receivers in Belgium have been
on ecither 625 lines, for Flemish-speaking viewers
to receive programmes from Lopeck in Holland, or on

* 819 lines for French-speaking viewers to receive pro-

grammes from Lille. To avoid making one half of

the population’s sets useless, the new system has been

designed to satisfy the requirements of all parties.
The two studios which Pye has equipped will have

“four cameras in each, either studio being able to

switch quite simply from one standard to the other.

Homelab Pattern Generator

THE patterm generator, type 4, is designed to meet

the needs of television service engineers, home
constructors and experimenters requiring an inexpen-
sive instrument for the testing and installation of
television receivers. With its aid it is possible to carry
out many tests in the absence of a BBC transmission.
Provision is made for carrying out the following
tests with speed and certainty :

(1) Vision [requency alignment. (2) Sound
frequency alignment. (3) Frame timebase frequency.
(4) Line timebase frequency. (5) Frame and line time-
base linearity. (6) Vision channel bandwidth. (7) Ad-
justment of sound rejection circuits.

Frequency Coverage : 40-70 Mc/s on fundamentals.”

Parterns : Frame timebase seven horizontal bars.
Line timebase six vertical bars.

Secreening : Careful attention has been given to the
shielding of this instrument. Double screening of the
R.F. oscillator is employed to reduce unwanted radi-
ation to negligible proportions.
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E.H.T. PROBLEMS

SOME OF THE COMMONER FAULTS AND TROUBLES EXPLAINED
s By W. J. Delaney (G2FMY)

N analysis of readers’ problems shows that one
of the principal causes of trouble in a home-
constructed receiver is that due to the E.H.T.

supply. Where a published design is being followed
no difficulty should arise, but in an attempt to hook-
up various parts of different designs the constructor
often fails to appreciate the importance of certain
voltages, and as a result finds himsell in trouble.
Provided reliable components are used, and the
specified values are chosen, building from a published
or sponsored design should give rise to no difficulty,
but components which are not within the normal
tolerance can introduce troubles, although they are
not usually difficult to locate. The resultant trouble
is usually indicated in the raster or piclure and the
present series of articles on Fault Symptoms should
cnable the faulty part to be located.

When **mixing " circuits, however, there is a
vastly different problem and it would occupy far too
much space to try and list some of the things which
we have heard of in this connection.

Types of Supply
There are three main types of E.H.T. supply—the
mains or 50 cycle supply ; the R.F.

are used for the various components cverything
should be in order, bul high-voltage insulation
must be observed if an attempt is made to construct
the coils at home. The frequency employed is usually
about 100 kc/s for normal values of E.H.T. whilst
for high voltages as required for wide-angle tubes
to frequency may be quite low. This is the first
trouble which this type of unit may give—
radiation at the frequency of operation which
affects neighbouring radio receivers. It may be
kept within bounds by housing the entire supply
in a metal box which is soundly earthed, but the
type of valve which is used as an oscillator usually
runs at a fairly high temperature, and thus adequate
insulation ventilation must be afforded, and this,
in turn may lead to a reduction in the screening
efficiency. It has been found that by perforating the
metal—similar to the sheets of perforated zinc
used in food safes and some ventilators, assists in
providing adequate screening with good ventilation,
but we have not found that the zin¢ is good enough,
and sheet steel or copper drilled out has had to be
used in certain experiments. The efficiency of the
earthing connection to the box, coupled with adequate

unit, and the fly-back supply. The
first mentioned is little used to-day,
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but it is a very handy source of
supply, provided that it is borne in y
mind that the current it can deliver me;;;?1
is very high, and in this respect it is

just the opposite of the other two
types. Accompanying this ability !
to deliver high currents at high %

Vv

voltage is, of course, the question
of danger and a mains-E.H.T.
supply can be classed as lethal and
should thercfore be treated with
great respect. Tt has the advantage
that it is more easily controlled as it
is not dependent on any part of
the remaining television equipment
so that the output voltage, housing,
etc., can be considered quite alone.
It is more expensive as a special

——-
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.
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transformer is needed, and it has
the drawback that the E.H.T.
voltage will probably be available,
on switching on, before the rest of

the receiver is working and thus may
give rise to damage. However, as
it is now not much used we will
pass on to one of the popular
arrangemeénts—the R.F.  supply.
This is outlined on page 348 which
is a typical arrangement, and it will Ly
be seen that a pentode or tetrgde ™™
is used as an oscillator, and pro-
duces an output which is rectified
by a half-wave rectifier of the H.V.
tvpe. If standard commercial parts B %7

Il

Fig. 1.—Typical fly-back E.H.T.
circuil, This is used in the * Super-
visor "
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" insulation inside, are essential points to watch,
The output voltage may be varied by adjustment of
the H.T. and the screen voltage, and it is here that
the consiructor may fail-to appreciate the fact if
taking this part of the circuit out of a design to
include in another ; the H.T. rails on the two designs
may differ, and as a result the H.T. may be excessive
on the unit in the new arrangement,

Fly-back

In the fly-back circuit, the same remark applies—
the H.T. rail which feeds the circuit must be very
carefully examined, especially in circuits such as that
used in the Super-visor, for instance (reproduced on
page 347). Excessive H.T. on the output stage may
result in the E.H.T. rising to such a value that
breakdown will occur in certain components, apart
from other difficulties. In some fly-back circuits,
the output valve is also arranged to function as the
oscillator also, and even more care is necessary in
this case to make ceriain, if mixing the circuit that
the applied voltages are as in the original design.

Failings

The main failings with both the fly-back and the
R.F. supply are the regulation and the inter-relation
between brightness and line-scanning power. Unless
a published design is followed and strictly adhered to
it may be found that the final receiver design will be
satisfactory in every respect except that the picture
cannot be opened out sufficiently to fill the screen.
The height will be controliable and probably more
than adequate, but no adjustment of the line timebase
controls will enable a sufficiently wide picture to be
obtained. The reason in such a case is probably that
the E.H.T. is excessive and a reduction in voltage is
called for. Failing this the line output stage may have
to be changed to provide more power. The reverse
also will hold good in many circuits—too low an
E.H.T. supply will provide a picture of extreme
width which cannot be reduced by the specified
controls. This is not such a common fault as the
former, however, as most constructors seem to aim at
an extremely bright picture and obtain this by
excessive E.H.T.

With all types of supply, the residual spot seems
also Lo cause a lot of trouble. When switching off a
bright spot is left about the centre of the screen and
this gradually defocuses and then runs off or fades
out without moving. The appearance of the spot in
1he same position time after time will eventually result
in a black spot which will mar the tube. Rotating the
tube is sometimes recommended as a cure, but there
is no need to go to this trouble if a bleeder chain is
placed across the E.H.T. output. Special high-voltage
types of resistor are supplied by firms such as Erie
and should be joined in series to provide a value of
about 100 M2 which will take a slightly increased
current from the supply (resulting in a slight reduc-
tion in voltage), but on switching off these will drain
away the residual voltage very quickly and prevent
the formation of the spot.

Corona . .

The final trouble which appears very prevalent is
the failure to appreciate that at very high voltages what
is known as corona discharge may take place. All
connections carrying the E.H.T. voltage should have
the soldered connections made in the form of a
perfectly round ** blob,” whilst right-angle turns or
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bends should be avoided. Any flex used should be
carefully tinned first so that no ** whiskers ™ remain,
and when soldering is called for the wire should first
be locked or firmly attached by twisting round the tag
or contact so that on the application of the soldering
iron a length of solder may also be applied at the
same time so that it will run and form a good round
blob. When taking the iron away do this carefully so

- that a point is not pulled up, and if necessary ** wipe

the joint with a piece of wood to ensure that it is
perfectly smooth. The actual lead should preferably
be a length of standard coaxial with the outer covering
and braiding removed, or alternatively standard

i

Fig. 2.,—Typical R.F, E.H.T. unit.

motor-car ignition cable. The latter is, however, less
easy to handle than the coaxial material. Let the
output point of the E.H.T. unit and the wire right up
to the tube be kept at least 2in. away from any earthed
object, as there is a danger of it arcing across. A
series of very fine dots all over the screen all the time
the set is on will probably indicate corona discharge,
and this may be confirmed by looking into the cabinet
in the dark (taking care, of course, not to place any
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_ part of the body inside where a risk of contact with

the E.H.T. leads may be made), and the point at
which the discharge takes place will easily be identified
by a faint blue glow or line, or even a chain of blue
sparks. Furthermore, there will usually be a smell of
ozone, an unmistakable smell. 1f the sound can be
turned off and there is a very low hum level from the
set it may also be possible to hear the corona discharge
in the form of a slight frying or rapid ticking noise.
One awkward case of this occurred in a receiver in
which the actual discharge occurred from the output
tag of the E.H.T. unit on to the anode of the line
output valve. The blue glow in the valve obscured the
actual discharge, which was due to a rough soldered
joint where the E.H.T. lead was attached to the output
tag. The distance from this to the glass bulb of the
Jine output valve was just over 13}in.

A STANDARD WORK

TELEVISION PRINCIPLES & PRACTICE

By F. J. CAMM

Price 25|-. By post 25/6.

From GEORGE NEWNES, LTD.,, TOWER HOUSE,
SOUTHAMPTON STREET, STRAND, W.C.1.
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- FAULT SYMPTOMS

THE CAUSES OF COMMON FAULTS, AND METHODS OF

CORRECTION

By Gordon J King, AMIPRE

(Continued from page 303 December issue)

Incorrect Line Timebase Frequency (Philips)
g SLIGHT deviation from general practice of
Philips 1100U series receivers. Fig. 19 depicts
the systent employed, and as will be observed the
PL8!I performs the dual functions of line sawtooth
generation and line output. The line output and
pulse E.H.T. section follows normal practice, and
since we have already considered its mode of opera-
tion in detail earlier in this series we shall not dwel!
upon it further.

We shall, however, focus our attention mainly upon
the triode oscillator section which is formed by the
screen-grid and control grid of the PLE1 in conjunction
with the associated oscillator transformer. In this
respect we can realise that the initial rise of screen
current through L1 generates across the winding a
back E.M.F. This induces an E.M.F. across the
grid winding L2, which drives the control grid of the
valve positively,’ c.ausmg an increase of screen current
(and also, of course, an increase of anode current
ensues through the appropriate winding on the line
output transformer to give rise to the normal function
of this section). A further increase of induced
E.M.F. across L2 occurs, the action of which is
regenerative, and the valve is rapidly driven into
grid current.

At the end of the line-scan the sync pulse comes
along and drives the control grid of the valve negative.
The effect of this reduces sharply the instantaneous
value of screen current, and therefore a reversal of
the induced volts across L2. This in turn provokes a
further reduction of screen current. Again, the action

é HT+ Line

n Reclzim line

" Chassis

Fig. 19 (left), —-—Lme output/generator stage as used in the Plnhps 1100U,

timebase frequency control is embodied in the .

is regenerative, and the valve is quickly cut-off to
initiate the line flyback.

In this circuit the time constant consists of the
inductance of the oscillator transformer and the hold
control inductor reflected across L2 in series with the
33 K2 resistor RI. It should be appreciated, though,
that the capacitance formed by the valve itself’ and
the circuit wiring, together with the total distributed
capacitances of the inductive elements, materially
affect the frequency of oscillation. Nevertheless, the
time constant of the circuit, and thus the frequency of
oscillation, is, rendered’ adjustable by virtue of the
variable inductor L4, giving the line-hold control.

Frequently on the model receiver cited it is found
necessary for correct line-hold to employ maximum
line-hold control inductance, and even then in certain
cases more inductance would be advantageous for a
real *“solid ” lock. This means, then, that the
adjustable iron dust core in the hold control inductor
(accessible from the front of the receiver cabinel) is
screwed all in.  Since the time constant is primarily
composed of the inductive elements, such a defect
can present rather a bewildering problem to the
experimenter. Changing the PL81 valve, or altering
the value of R, sometimes provides a less limited
range of hold control, but at the best under these

conditions, unless R1 has severely altered in value, it
is generally found that the core is still practically at
the end of its traverse for optimum line-hold.

Fortunately, the oscillator frequency can be readily
altered by reason of the capacitive efements without
the necessity of replacing the inductive elements, so

that the correct frequency is obtained at the
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Fig. 20 (nghl) —Frame output stage

and coupling of the Bush TV22, TV24 series.



350 PRACTICAL

TELEVISION January, 1954

approximate centre of the hold control’s range. It is
only necessary to shunt the grid coil L2 with a good
quality capacitor as indicated in Fig. 19. The precise
value is best determined by experiment, although it has
generally been found that a value in the region of
250 pF is sufficient for optimum balance.

Frame Bounce (Due to Defective Generator)

Apart from defects in the sawtooth generator
which give rise to the symptoms of an incorrect

HIT+ Lr'ne-_

7o multivibrator
Frame generator

iy
0

500
P

OS5 pF
5, L
RS c3
SK0) 100uF
Linearity

) L Chassis
Fig. 21.—Frame output stage used in the Argosy 1412

series.

repetition frequency or insufficient amplitude of scan,
other faults which actually interfere with the normal
operation of the timebases can frequently be traced
to the output section proper. There are, however,
one or two mystifying symptoms directly associated
with the generator which we have not yet considered.

One of these is what is sometimes known as
* frame bounce,” or * frame judder.” The symptom
being that the whole picture appears to be on the
move and vibrating rapidly in a vertical direction, and
little or no alleviation of the effect can be achieved by
adjusting the vertical (frame) hold control. It is
generally found that receivers employing a * soft
valve frame generator are much more prone to the
effect than, for instance, the ** hard " valve blocking
oscillator. This should not be taken to indicate that
other generators, apart from the thyratron, are com-
pletely immune from the effect, however, for it can
occur in any type of generator for the same reason ;
but, generally speaking, the symptom in the majority
of * other cases " is due to synchronising trouble,
which will be adequately dealt with later in this series.

It will, of course, be obvious that, apart from being
most disconcerting in itself, the fact that frame
bounce is occurring at all—however slight—is bound
to impair severely the receiver’s interlace performance. -
Clearly, then, accurate frame synchronisation is an
extremely important factor in preventing bouncing
of the frame scan caused by the charging capacitor
failing 10 be discharged to the same potential after
each scan.

In this respect the generator valve itsell, ageing or
devcloping a defect that renders it incapable of
“firing " exactly at the same potential on each
effective framing pulse, is often proved responsible.
And from this aspect it is fairly safe to state that a

receiver employing a T4l or 6K25 frame generator
valve, and exhibiting the symptom of frame bounce,
can be completely cured by simply replacing the
appropriate generator valve.

Slow Flyback ,

Another symptom characteristic of a defective frame
thyratron valve is the appearance of three or four
brilliant horizontal lines within the region of an inch
or 50 at the top of a synchronised raster or picture.
The lines are similar to those corresponding to the
frame flyback, but are conspicuously in evidence at
the normal setting of brightness control. Further-
more, since the effect is due to a fall-off in theionisation
efficiency of the valve, resulting—in certain cases—in
the charging capacitor failing to become wholly
discharged before the commencement of the succeed-
ing frame, a degree of frame foldover is also some-
times displayed.

Vertical Scan Distortion

Generally speaking, one of the most frequent
causes of poor vertical linearity can be traced to a
modification in the working conditions of the frame
output valve. This can be provoked either by an
alteration in the characteristics of the valve itself—
due 1o a reduction in emission, or a modification of .
grid base, for instance—or more frequently by the
result of a *' lcaky ™ capacitor, or an alteration in the
value of a resistor associated with a critical part of
the circuit.

In this respect it is interesting to note that certain
television receiver manufacturers adopt this principle
and employ a variable form of linearity correction
which, in effect, simply alters the operating con-
ditions of the frame amplifier. A typical example of
this style working is shown by Fig. 20, which depicts
the frame timebase interstage coupling circuit between
the oscillator charging capacitor and the output valve.

At first glance this may appear a rather formidable
network and well outside the grasp of the average
experimenter. This is not really true, however, for

HT+ Line~
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Fig. 22,—A mcihod of frame linearity correction bj-‘
N.F.B. used in Ekce T161 series receivers.
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once the circuit is divided into its various sections it
is quite straightforward and easy to follow.

The capacitor Cl, shown in dotted lines, together
with RI1, R2, R3 and R3, form the timz constant
circuit of a blocking oscillator -—the repetition [re-
quency being controlled, of course, by the variable
element R5. The sawtooth voltage thus appearing
across Cl is conveyed via C3 to the picture height
potentiometer R2, whose circuit is completed through
C2. A suitable sawtooth voltage is, therefore, tapped
off and applied to the frame linearity potentiometer
R7 and resistor R8. The sawtooth voltage arrives at
the control grid of the pentode section of an ECL80
valve via-R9. .

It may be wondered at this point why the frame
linearity control functions as such, and why it does
not in effect simply control the amplitude of sawtooth
voltage applied to the grid as does the height control.
The explanation is that to a degree it does affect the
drive voltage, but more important is the fact that a
potential-divider is formed across the H.T. line by
virtue of R§, R7, R6, R4, R2 and RI, so that by
varying the setting of R7 the grid-bias voltage of the
frame output valve is also varied.

Now, a manual adjustment of grid bias enables
the operating point readily to be moved up or down
the mutual conductance characteristic curve of the
output valve: and since the curvature of this
characteristic has a large bearing on the scanning
stroke an admirable means of correction is available,
It generally follows that cramping at the bottom of
a picture is indicative of insufficient bias, while
cramping, or a fold at the top of a picture, can be
taken as a fair indication that the bias of the frame
output valve is too high. Most designers employ
either a fixed degree or adjustable frame linearity
correction by taking advantage of the curvature
of the output valve characteristic, which is generally
opposed, and tends to counteract the exponential
nature of the sawtooth waveform from the generator
itself.

Reverting again to the circuit of Fig. 20, it will be
observed that operation of the height control
potentiometer is also bound to have an effect similar
to the linearity control. This does occur in practice
and the two controls are somewhal interdependent ;
but by increasing the drive voltage the control grid
of the output valve is driven more negative, whereas
by altering the linearity control in a direction that
would apply more sawtooth drive to the valve, the
grid is made to go more positive. Furthermore, the
direct alteration in bias effected by the height control
is proportionally less than the effect due to the
linearity control, Dwmg to the judicious distribution
of resistor values in the overall network. For this
reason, therefore, each control has a definite function,
and even though a degree of interaction is noted an
excellent compromise adjustment is possible.

Clearly. then, a slight fall off in efficiency of a
component which may tend to alter the grid bias,
or affect the operating conditions of the frame output
valve in any way, is bound to result in poor vertical
linearity, or distortion of the frame scan. Poor
insulation of C3 (Fig. 20), for instance, may not appear
on the face of it to be of any consequence, since the
lower end of R6 is in connection with the H.T.
in any case. But let it be realised that R6 in itsell
has a value of 2 megohms, plus the 1.5 megohm
resistor R4, and it becomes plain that a ** leaky ™ C3
will severely modify the evenly distributed voltages

between the resistors in their respective circuits and,
therefore, completely nullify the desired effect of the
frame linearily potentiometer.

A leak developing either in C2 or C4 will, of course,
provoke a similar state of affairs. The output valve
bias potential will be affected and, instead of operating
on the part of the curve .consistent with optimum
linearity, the valve will tend to function with too much
negative bias, and cramping will be evidenced at the
bottom of a picture. Furthermore, attenuation of
sawtooth voltage applied to the control grid of the
output valve owing to the damping effect of the
** resistive ” capacitor will produce a distorted scan
possessing insufficient amplitude.

One of the first tests the experimenter should
perform when investigating the cause of sudden frame
distortion is to ensure that the coupling capacitor

Fig. 23. —Frame scan dlstorhnn due to an open circuit
N.F.B. loop.

possesses adequate ll'lSLllallon Most frams timebase
circuits possess such a capacitor, which, of course,
has.its counterpart in the ordinary audio output stage
of a radio receiver. And as the sudden occurrence
of distortion generally prompts one to suspect the
coupling capacitor as bemg “leaky " in sound
circuits, the same reasoning should apply to frame
circuits—indeed, the faults are synonymous, not only
in character but also in regularity, and many of the
older style frame timebase circuits even look like an
audio output stage.

"The circuit of Fig. 21 shows the frame output
stage of the Argosy range of receivers, and as will be
seen is much less complex than our previously
considered -example. The output from a double
triode multivibrator circuit is coupled via Cl (the
coupling capacitor) to a potential divider RI, R2,
R3 and C2, the element R2 being variable, whose
slider conveys the sawtooth voltage to the grid of
the output triode, which provides a means of height
control. Resistor R4 facilitates a grid return path
for the output valve, and can be considered analogous
to a normal grid leak. Bias voltage is developed
across the cathode resistor RS, which is decoupled by a
large value electrolytic capacitor to prevent negative
feedback at the low frame frequency of 50 c.p.s.

The cathode of the triode is thus at some posill\re
potential above chassis—or above control grid, since
the grid is at chassis potential by reason of R4—or
in other words, the control grid is negative with
respect to cathode. This bias potential is adjustable
by RS, which can be used to alter the operating
conditions of the valve, and thus affect the hneartty
of scan.
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The three components which are generally found
to give rise to a distorted scan in a circuit of (his
nature are (a) the valve itself losing emission, (b) the
coupling capacitor developing a leak, or (c) an open
circuit, or leak in the bias demuplmg capacitor C3.
1t should be mentioned at this point, however, that a
fall off in H.T. line voltage will affect not only the
amplitude of scan, but, owing to "the resulting
modification in output valve grid base, an endeavour
to obtain added picture height by reason of the
appropriate control will tend to over-drive the valve
and scan distortion will be produced in this way.
This applies equally to any type of frame generator
output stage (and to certain line output stages), and
distortion or cramping will result at the bettom
(or at the right-hand side when the line section is so
affected) of a picture. It is worthy to note that a large
number of distorted raster faults can be traged to this
cause.

Variable N.F.B.

Apart from " purposely altenng the operating

condition of the frame output valve to provide a
variable linearity-compensating feature, it is now
progressively becoming more popular to use a variable
degree of negative-feedback as a scan linearising
agent. A form of capacitor/resistor potential divider
is generally incorporated in the anode circuit, and
arranged so that by making onc of the resistive
elements variable a desired portion of sawtooth
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potennal can be fed back to the control grid circuit.

The circuit of Fig. 22 is a typical example in this
connection, and .illustrates the method of frame
linearity correction adopted in Ekco TI61 series
receivers. From this we can see that resistors R4, RS
and R2, together with capacitors C2 and C3 constitute
an A.C. potential divider across the output of the
frame amplifier. A tapping is provided between RS,
and C3 and R2 in parallel, which feeds back into the
grid circuit a ratio of sawtooth voltage, via the.height
control resistor R1, and the grid resistor R3 : the
ratio being determined by the setting of the linearity
control RS,

" It should be noted, howvcr, that, although inherent
<can waveform dlslor(:on is rl:at:lllg,-r alleviated by the
application of N.F.B,, it is still essential to ensure that
the valve itself is operating on the poinl of .its
characteristic curve, providing minimum distortion

esand optimum cou nlcmcling effect of the exponential
waveform from the generator proper. In this

connection, then, the cathode resistor and associated
electrolytic  decoupling capacitor still represents a
section of the circuit highly important to scan quality,
as also does the coupling capacitor CI, and it is
advisablg to ascertain—should slight scan distortion
be in ewdence—lhal these components are well up to
standard in all respects.

Scan distortion arising from a defect in the
negative-feedback loop is generally of an extremely
gevere nature, for it should be remembered that a
fault which may' cause the feed-back to be reduced,
or open-circuited allogether will, apart from provoking
a deterioration in lLinearity, very much exaggerate
the amplitude of scan—very much the same as a
marked increase of signal output would result from -
an audio amplifier which was suddenly subjected to
a reduction in negative-feedback voltage. From the
timebase aspect, therefore, the scanning lines become
very widely spaced, pamCuI.arIy towards the bottom
of & pisturz or raster, and the effect of an open
cm: sited feedback loop or an increase in the value
of one or nici of the associated components appears
very similar to that iiiustrated in Fig. 23.

It sometimes happens that short-circuited turns
within the frame output transformer gives rise to a
distorted or non-linear scan. But owing 1o the
lower peak pulse voltage generated across the
primary winding of the transformer during the frame
flyback, however, as compared with the very high
voltages produced during the line flyback, a break-
down of insulation of the frame output transformsr
is much less frequent than a similar occurrence in the
line output transformer. Nevertheless, frame scan
distortion has, in a number of cases, been traced to
this cause. Intermittent frame scan distortion on
the Cossor 916 series receivers has, on several
occasions, been proved to be the result of a trans-
former defect, and it is as well to bear this point in
mind when investigating such a fault, particularly
if the smaller components of the circuit check normal,

Short-circuited Turns

As with the line output transformer, defective
insulation or short circuit turns in the frame output
transformer is extremely difficult to establish
‘definitely, and often well outside the range of the
experimenter’s testing facilities. In cases where,
apart from being certain about the condition of
the frame output transformer, the remainder of the
circnit checks normally, transformer replacement
should be contemplated ;: but, even so, one should
bear in mind the possibility that a similar defect in
the frame scanning coils themselves may be the
provoking factor.

.In this respect scanning coils energised via an
output transformer are generally of very low
impedance. This means, then, that only a few
turns of heavy gauge wire comprise the coils, and
.the pcak voltage appearing across each turn, or
.even across the entire winding, is very low, and not
normally sufficient to cause an insulation collapse.
From the practical aspect, however, low impedance
scanning coils do sometimes suffer from this cause,
and when this is the case a foldover often results at

.the bottom of a picture, and the raster appears

~wedge shaped. It is not unknown, by the way, for
just one of the frame coils to break down, resulting
in the picture being narrower at one side than
the other.

(To be continued)
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T is now a well-known fact that the television
programme of the Coronation ceremonial in
London was relayed by an intricate radio net-

work to France, Holland and Germany.

In most areas of the British zone of Germany where

troops are stationed, reception from the local tele-

"‘vision transmitters was adequate. One imporlant
exception, however, was the Bad Oeynhausen Area
where Headquarters, Northern Army Group, is
situated. Due to this locality being low-lying and
outside the accepted service area of any German
television transmitter, reception of the programms
from England was \;rtuaily impossible. ironically
enough, the radio link carrying the programme from
England to Cologne, and via Minden to Hamburg
passed overhead.

An Investigation

The nearest station to Bad Oeynhausen in lhls radio
relay chain was situated at the Jacobsberg Radio
Tower, Porta Westfalica, seven miles from Bad
Qeynhausen. The Chief Signal
Officer, Northern Army Group,
ordered that the possibility of provi-
ding television coverage from this
relay station should be thoroughly
investigated.

Relay

After studying this matter in
consultation with German Post
Office technicians, it was decided
that a small television transmitter
could be installed in the Jacobsberg
Tower. This transmitter would then
be fed by the video at the monitor-
ing screen of the German relay equip-
ment. As this tower is situated at
a height of 240 metres above the level
of the River Weser, it was antici-
pated that a wide area would be
served.

Immediately, negotiations started
for a loan of a television trans-
mitter from German industry. This
equipment, having a peak power of
60 watts for both sound and vision,

’

Brigadier R. H. O, Coryton, C.B.E., O.B.¥
Captain R. 0. D

A DETAILED ACCOUNT OF THE MANNER
IN WHICH THE ROYAL SIGNALS PROVIDED A
TV RELAY OF THE CORONATION BROADCAST

was crected in the tower and beamed by three multi-
dipole arrays in the direction of Bad Qeynhausen,
Minden and Bad Eilsen ; the latter being the Head-
quarters of the Second Allied Tactical Air Force.
The effective power in each beam was of the order of
700 watts over an angle of 27 degrees beam width.
It was decided to transmit in the channel of
174-181 Mc/s.

Sound Channe)

The sound commentary transmitted with the vision
from the German installations was obtained by
immediate translation into German of the television
sound commentary carried from England by line to
the Nordwestdeutsche Rundfunk studios at Cologne.
The opportunity to bring this English language trans-
mission from Colognz to the Jacobsberg Radio Tower
Station obviously could not be missed. This was,
indeed effected by utilising one of the 24 radio circuits
from Cologne passing through the Jacobsberg Tower.

Thus troops in the Bad Oeynhausen area were
enabled to enjoy the sams television facilities as if
they had been at home in the United Kingdom.

This event, it is believed, is the first occasion upon
which Royal Signals has been responsible for the
installation and running of a television transmitter.

The illustration at the top of the page shows the
three transmitting aerials mounted on the top of the
Jacobsberg Tower. The lower parapoloids are the
relay acrials.

#

.» Colonel R. M. Adams and

e at the Jacobsberg tower,
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T used to be said that beauty is

but skin deep. I suppose
lhat that assertion was reasonably
true in the days before cosmelics
came into general use and the fair
sex was gently beguiled by attractive
advertisements into purchasing X
skinfood, Y lipstick or Z powder
for the express purpose of *‘en-
hancing their natural beauty.”
In this day and age most young
{and also not so young) women
would feel half-dressed if' they
walked down the street without
their make-up on. And they
would look it !

MAKE-UP - -
UT make-up has a!ways been
necessary for the theatrical
stage, originally because of the
extremely poor illumination, with
footlight candles or gas jets, and
later, in a different form, because
of the brilliance of electrical stage
lighting. In the early days of the
theatre, following the abandonment
of the use of masks, make-up was
applied to the face by an actor to
emphasise his features and the
type of character he was playing.
His stock-in-trade included fuller’s-
carth, burnt cork, prepared chalk,
rouge, powdered blue and carmine,
which were applied with a camel’s-
hair brush or a hare’s foot. With
electric  footlights came grease
paint, and with the brilliant rays
of the Kleiglights of the early
silent movies the plot—and the
grease paint—thickened !  Make-
up akin to that of a clown was
necessary to prevent the dirty-face
effect of these strong arcs when
used for photographing with ortho-
chromatic (non-red-sensitive) film
stock. An exactly similar effect
was obtained in the carly low-
definition television days, when a
yellow facé and blue lips seemed to
give the best results. Time has
marched on, and film and TV
make-up has lightened, or rather,
thinned. Portrait photographers
have never favoured very much the
use of make-up, even by women.
It so happened that on the opening
night of * Quite Contrary,” I
viewed this feature with an eminent

portrait photographer, who was
kr.:cniy interested in ** Make-up
Spot,” in which an expert explained

how the correct use of cosmetics

AND

PICK-UPS

By Iconos .

could enhance the features of even
the most beautiful woman's face.
A very altractive girl was the
model, who reappeared after the
expert had applied his beauty aids.
My friend had already forecast
that the girl's face could not be
improved for photographic portrait
work, not even by retouching the
negative | Nevertheless, he was
staggered by the unbecoming
crudity of her final appearance.

It was not surprisjing that the
so-called ** Hollywood make-up
expert " proved to be a hoaxer,

as was revealed two weeks later,
when he was recognised at a soap
and scent stall in Salisbury market
place. This amusing series of
events proves three things: how
easy it is to delude the BBC:
that make-up should be very
sparingly used for TV ; and that
the bona fides of alleged make-up
men:should be thoroughly checked.
The line of business of cosmetic
expert is one which lends itself
to easy exploitation by witch doctors
of stage, screen and TV studio.

TELE-RECORDING
AST month [ wrote in praise
of the BBC newsreel and the
personnel responsible for it. A
day or so later 1 was present at
the reading of a paper before the

‘British Kinematograph Scciety on

** Filming the Coronation for TV.”
Details of the elaborate arrange-
ments for siting dozens of cine-
cameras, multiple telerecordings
of sound and picture over a period
of hours, the astronomic statistics
of film footages consumed, and the
weeks of planning, designing and
testing of special equipment were
revealed by Philip Dorte, who was
dubbed **the BBC's ambassador
to the Film Industry ™ by a spcaker
who seconded the vote of thanks.
Amongst the films demonstrated
at this lecture was a 35 mm. film
(enlarged from an American 16 mm.
Kinescope recording) of the
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J. Fred Muggs TV programme on
Coronation day. It was presented
without comment by the lecturer.
It proved to be a rather dull
magazine-type programme dealing
with events of the day, in which
a commentator at a switchboard
carried on a conversation with
viewers, with asides to the mascot,
a chimpanzee, J. Fred Muggs.
After reading terrible descriptions
of this particular programme in
various newspagers, the tele-record-
ing seemed tame and innocuous,

RECORDING TV
MAGNETICALLY

ROM time to time claims have

been madc that television could
be recorded on magnetic tape on
magnetic coated film. Considering
the frequencies involved, one visua-
lised super-streamlined recorders, -
with the tape racing through at a
colossal speed. No public demon-
strations have been made, how-
ever, and it seemed to be a doubtful
proposition, excepting for very
low-definition TV. However, now
that David Sarnoff, Chairman of
RCA and of the NBC, has
announced that recording of both
black-and-white and of colour
television has been accomplished
on magnetic tape it can be taken
seriously. A public demonstration
will be made at Princeton, New
Jersey, very shortly. No technical
~details have been revealed, but it
is claimed that the system can be
used for direct recording of
television (with immediate play-
off for checking), for telerecording
or for the electronic recording of
scenes for films. The pace of
progress in the field of electronics,
optics and photography gets faster.
Full-scale and highly satisfactory
stereophonic reproduction of sound
was heard for the first time in
London when The Robe, a super-
wide screen film on Cinemascope
was given its premiére recently.
Here was immense spectacle, colour,
magnificent dialogue and music
recording, pul before an invited
audience on a screen 50ft. wide
and 20ft. high—compared with
the old normal width at the same
theatre of 23ft. Though the new
wide screen was excellent, the
film itself seemed too long, and
there were dull periods.
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Specially prepared sets of radio parts
from which we teach you, in your own
home, the working of fundamental
electronic circuits and bring you easily
to the point when you can construct and
service radio sets. Whether you are a
student for an examination; starting a
new hobby; intent upon a career in
industry; or running your own business
— these Practical Courses are intended
for YOU — and may be yours at a Very
Moderate Cost.

EASY TERMS FROM £1 A MONTH \
With these outfits, which you receive :
upon enrolment, you are instructed RADI O outfit No. 1.—Forcarry-
how to build basic Electronic Circuits ingout basic practical work in Radio and
(Amplifiers, Oscillators, Power Units, Electronics, from first principles and
etc.) leading to complete Radio and leading to the design and building of
TelevisionReceiver TestingandServicing. simple Receivers.

—

R A D | O outfit No. 2.— With this equip-
ment you are instructed in the design, con-
struction, testing and servicing of a complete
modern Superhet Radio Receiver.

TELEVISION outfit No. 3.
—With this equipment you are instructed in
the design, construction, servicing and
testing of a modern high
quality Television Receiver.

OTHER COURSES WITH OUTFITS POST THIS COUPON TODAY
INCLUDE :

MECHANICS - ELECTRICITY
CHEMISTRY - PHOTOGRAPHY
CARPENTRY

ALSO DRAUGHTSMANSHIP - COMMERCIAL ART
AMATEUR S.W. RADIO - LANGUAGES -+ ETC.

E ] m ] I = I N s TI T u T E S The only Fostal College which s part of a world-wide Industrial Organisatien
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Fiease send me your FREE book on Practical Courses:
| am interested in Radio 1. Radio 2 [}, Television []J.
e SUDBJBCES. oo veriniiiiir i iernsrnsnesnrnn i rnsascrnrnes
{Please indicate Item(s) required)
To: E.M.L INSTITUTES, Dept. 138x, 43, Grove Park Road, Chiswick,
London, W.4.
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SETS OF VALVES
Ten EF5) (Ex-Brand
New Units)

each
GKEG, BEIG, 6Q7G,
524G, GVEG  (or
KT61

) AR v
1R5, 185, 1TL 184
or (381or :[5\’ .30

TP2s, DD,
‘rF2‘.’) PENZ (or

QP

h'KﬂG. m{m. 6QTG,
LB, 245 or
257463 76

]2}{8!3’{' 13K
12Q7GT. J.:?4
35 LBGT"‘IJGLSDI a6 .,

128ATGT, 12SKIGT.
l?hQTGT 357 4GT,
HBLACT or S0LEGT

Px25, KT, KTa,
GUs0 .12 8 each
I’XZ: 8 '\Iatched

air,

']‘E‘J bﬁ\lh TEFd 1?30-

é.n

" AT.C.RECTS EILT.

K325650v. 1 m a. e &7
3040 1000v. 1 ma. e B-
K3100850v. 1ma. "~ 148

K3'200 10.500v. I m'a. ... 26-
Westinghouse J176, 1,500 v.
2ma. .. . .. 178

R.F. UNITS
RF2420-Mme 3
RF25 40-50 mois
RF26 5085 mc &
RF27 68580 me's

Post ree,
ALL BRAND NEW WITH

VALVES.

5 HARROW ROAD, PADDINGTON, LONDON,

January, 1954 _
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CATHODE RAY TUBES:
VCREY, Gu.‘tmnmpd full pic-
- ture. 40 - carr. 2
We have over 20,000 American and B.V. \. valves in stoek. JBF1L ‘:L.ltable for ‘'scopes
ALL VALVES MEW AND GUARANTEED, “‘fj"‘dﬁ%\ R for
: : . : RAO7, 10 -
8/8 | 128ATGT 8/6 | EBCI3 KTd6 12'6 | vCRIgnA 1 3 2
7/6 128QIGT 86 EF33 /8 GUSO 19.8 “;12;’ A TACRI0), 85 - Brand
§o/135H7 16 Exw 66 XHILS 4-
| THE | XH (1.5} 4- VOCR and VW
86 12377 S8 EFIL 9 VO~ 4. || Cermrahe e
11- 128K7 | EL32 7/6 VUl 4- laces the VORST and
78 125R7 EF0 B8'6 VUIA 4- VCR517  without alter-
/8 14AT7 ) EF.':O{Red._ V34 5i- ation and gives a full
SZ6GT B Syl.) 10/~ SLi0 76 Blue and White picture,
Z5 50 ?S{qu_j_ Brand new in original
(Ex- Unir-s N {33' crates, 35/-, carr. free.
86 VRIS0 30 86 |
6| CKB10AX 5.- *182A " INDICATOR
86| DI 2~ UNIT.—Complete with
- ‘ACSPEN 68 VCR517 and Screen, 3-
}'- ACOFENDD EF50, 4-8P61 and 1-5U4G,
- _ 1286 9 wow vieontrols.  Ideal
- PEN2 686 for TV or 'Scope. Emnd
-|PEN4G 76 New (less relav).
- | QP25 88 original cases. G’tlvlu-a
1 10/~ SP6L 4. T6earr,
88 5P41 4.-
- HLZ3 DD 66 | RECEIVER R1355. A« speci-
- VP21 LX) fied for * Inexpensive Tele-
- VP4l 76 vision.” Complete with 8
! - U22 88| valves VRE5, and 1 each
! B/6 | ATP4 4 - 304G, VUI20, VR9Z. Unly
{ 10/- | TP22 86 29 - carriage /- Or Brand
1 10-| TH23?  10'- new in original packing caze,
| 86| 4LMP 78 55, plus5,-carr,
‘8 | EASO 2-lpa g |4 423]'-"[‘ 8-
‘G| EF54 | 14 S8G 4/- CRYSTAL MICRO-
57 /8| _(VR136)6'-| MU 56| N Panp PHONE INSERTS,—Ideal
BJ7M | 1ZKBGT 55 12 8| PX23 ) 76 for Tape Recorders and
EKA 8- 12Q7GT BB 36/ KTHC 10- VTiL 76 Amplifiers, 8/6, post frec.
SEND POSTAGE FOR NEW 19534 COMPREHENSIVE 22-PAGE CATA- RECORDING TAPE
LOGUE : CONTAINING COMPONENTS & EX. GOVT. BARGAINS. ||  (Well-known Manu-

Please ad{ postage upto £1, 1/- ;
Open Mon.-Fri. 9—6.
w1

£20r Over 2=
Thurs, 1 pm.
TEL.: PADDINSTON 1003/7, 0421,
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USED IN
I'ELEKING

Also  for the
to 14" or 17" C'R

televisors.

*

&

Send 9d. and
) dressed envelope
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for

\ THESE STANDARD
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COMPONENTS ARE
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AND
“SUPERVISOR *

conversion
tubes
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From all leading Stockists
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COMPONENTS LIMITED
Crown Werks, Lower Richmond
Rd., Richmond, Surrey
Telephone : Prospect 9013

stamped
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DETAILS OF DESIGN FOR A.C. AND A.C./D.C. RECEIVERS
By N. T. Cook

HEN considering the power supply aspect of
television receivers A.C. mains spring first
to mind. The great majority of TV owners

have A.C. mains, and not always with the minimum
amount of receiver (and house !) protection. A study
of many published designs both commercial and
private (namely home-constructed) shows that the
cheapest of all protections, the fuse, is by no means
standard. There is absolutely no case at all for the
omission of fuses, whereas there is a great deal to
be said in favour of them. When selecting the correct
rating normal load figures are desirable, for the more
that is known about normal conditions the greater
protection efficiency factor can be obtained from
the “link " in the power supply that is deliberately
made weak, Many readers will need no advice or
guidance about fuses, but in television ownership
and construction, as in all things, there are the
interested newcomers who rather than leave out a
good point will accept values from similar apparatus.
To copy other values is to grade the whole business
rather broadly and is risking expensive trouble.
Fuses, by their very nature and intended usage, are
made quite cheaply ; it is far better to spend a shilling
or two on over- cautlon than spend pounds for lack
of any care at all. Domestic supply fuses cannot
protect a receiver, for their ratings must cover loads
other than the set itself and consequently such fuses
would allow currents that could do much damage to
the TV without ** breaking.”

A good average value for normal plotectmn lS

given by : \ At Vi
ImA = Vht | s« Vis
Rt T 1
Vi )
Where: ImA is total receiver H.T. current—

milliamperes (Fig. 1) Vht is receiver H.T. (smoothed
D.C.) voliage—volts (Fig. 1) Afs is total valve
heater currents in a parallel run (Fig. 2) and VIs is

Ta recedver
HT circuies

0-500 v
VHT reaging

m Chaseis

Fig. 1.—Checking current for load values.

technique for valve heaters as in Fig, 3.

heater voltage of one valve in such parallel runs.
Where several secondaries are found and their
voltages differ, the respective waitages are added
together, but where such separate secondaries have a
common voltage parallel then only the value of one
need be considered against the total currents of the
related windings. Vmi is mains input voltage.

As beginners are mostly concerned at this point
an example may not be amiss. Assuming ImA as
300, Vht as 300, Afs and Vfs as 25 valves with 6.3 volt
0.3 Amp heaters and a Vmi (mains input volts) value
of 250, the resultant rating is 0.8, but this would
be carried to 1 amp. in practice and allows as such
for transformer efficiencies involved. As the formula
assumes blowout on 50 per cent. overload it should
be closely followed for' best protection, and in this
respect where fractional answers occur discretion
should be used in * rounding off " the figure, as
much addition to the rating of the formula’s allow-
ances would risk a fault ruining components without
protecting the receiver.

Series Heaters

Some receivers, though designed solely for A.C.
mains, also employ a type of modified A.C./D.C.
Where
such circuits occur the total wattage is VI where V
is the voltage across the entire winding and I is the
current in amps. of one valve only. In some cases also
shunt resistors may be employed where valves of
*“odd " current ratings are included in series heater
chains. Suppose it is desired to include a.12.5 volt
0.15 Amp. type in a chain of valves of varying voltages
(htr) but identical current ratings (as they should be
if no series or parallel ballasts are used). Then
Fig. 4 system (for 0.3A) would be used and the
chain current is that of the valves not shunted, the
odd valve rating not being considered as the shunt
compensates for the difference. However, if the chain
consisted of 0.15 types, and a 0.3 type were inserted,
then Fig. 5 system would be needed and the chain
current then becomes that of the higher-current
valve, in this case 0.3 Amps. It will be noted that the
“odd " valve is placed to avoid an additional shunt
as would be required if the valve were set in an inter-
mediate position. Where mains transformers have

'03 O? o2 02 03

(I RRPEP
55 e

\ AC dmfﬁc!el_z
Afc - : ?
Fig. 2.—Checking heater currents.

Other heolers
W= 8( Vis

Mains  primary

w
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tapped primaries for correct loading the differences
existing between such taps (in typical cases 10 volts ;
inputs 210-230-250 etc.) can be used (Fig. 1), where
practicable for low current loads. An odd valve
heater voltage can be supplied by such taps, but
no great load should be so imposed, for primary
windings are gauged for primary currents. The point
is raised as a caution and also concerned is Ihe
after-caution necessary for with such * stunts”
carelessness can lead to violent shock from the heater
of the valve so connected

Where A.C./D.C. techniques are contemplated
(by consiructors) the drawbacks to such systems
should be overcome or minimised. WNot the least
snag is the possibility of chassis being *live ™ at
full mains potential and a definite hazard to life.
The writer is surprised by the attitude of many to
any talk of shocks and care to avoid them. Perhaps
such attitudes are bred by the apparent inability of
A.C, mains to give lethal doses in most cases of
contact. However, circumstances vary, as do physical
health levels, and frequent survival of shocks may be
due entirely to conditions favouring persons involved,
which is no guarantee that such will always be the
case. Many fatal accidents concern persons that have
often received shocks before the time when, perhaps,
familiarity bred contempt ! Take no chances.

Protection
The circuit of Fig. 6 shows a srmple arrangement
that will give excellent protection against *live ™
chassis and associated risk. It will enable readers
interested 10 ensure that apparatus can be handled
safely, and many constructors must wish to leave a
newly-built job open for adjustments, modifications
and the like. A true earth is necessary, but as shown
it should not be taken to chassis except through the
condenser Cx. Two lamps are shown in the circuit,
though one will do quite well. Two are in Fig. 6 to
allow for the possibility of live chassis not being
indicated by reason of lamp failure. With two lamps
such a possibility becomes very remote. Small 15-watt
pyegmy type lamps are an ideal choice for the job and
To rect. anoce/s

To rect.onodefs

,,anwsro: 2
= dd min .

gv O34

¥S dv

Gv

O-3a Vg dv

av

034 ¥7Z2 6w

av O34

va v

dv

034

Fig. 4—Using **mixed ™ vn]ves
in a chain,

054

Fig. 5.—Another modification
where only one valve is different.

if coloured red would give the idea a ** sharper”
action,

Whilst discussing A.C./D.C. drawbacks the popular
negative resistance elements must be included.
Former protections against surges consisted, in the
main, of barretters, ballast tubes, etc., and such
devices usually dropped the surplus voltages in heater
strings whilst maintaining constant current over
fluctuating voltage  values,
A modern system is the
* Brimistor,” and when these
are used the manufacturer’s
recommendations should be
followed. Details are pub-
lished of operating tempera-
tures and particular note
should be made of the mini-
mum value to which each
type falls (value of ohms
resistance). Allowance should
definitely be made for such
a minimum working figure
and, taking one example, one
type starts at 3,000 chms cold
and absorbs surges by reason
of this, However, as it warms
so its resistance drops, but
according to maker’s data at
full operating temperature its
resistance when passing 0.3
amps is“44 ohms, If this is Fig. 3.—The modified
not considered then the valve A €. /D.C. circuit for
or valves will be under-run heater supplies.
by an average of 13 volts.

Fig. 7 shows a typical heater chain, and it will be
obvious that A.C./D.C. type valves should always be
used in such schemes. The resistance RKP represents
the cathode resistors of associated valves all in
parallel, as they are so far as stresses are concerned.
The resultant value is very low as calculation from
typical values will prove, and for this reason valve-
heater chains are arranged so that the high-voltage
hcaters ** bear the brunt.” Such heaters are normally
those of the output and rectifving valva
lypes. Also, audio detectors are usuatly
placed at the *“dead”™ end of chains
because, though the potential across
individual heaters may be quite low, the
heater-chassis (via cathode) stress may be

. considerably more: the result is an
vi S0v 034 Shunt resistor Ve 50w Q%54 unpleasant and unpopular hum! Detec-
e~ 15400 50w tors normally dealing with audio, . the
) Vi 50w O-i54 latter (hum) will be quite strong if
vi 24y o34 L4 (L V2 S0v Owsa detectors are not restricted to the low-
=z stress section of a chain.

vd 25v 034 T ¥3 £5x 0S4 r’ibmtc?_rs are a means of obtaining high
230w 230v voltages from low-voltage D.C. sources.

V5 v O~5a va a 7
4c0C 23r O3 AL/DC The latter are generally batteries of the

automobile type, as current demands with
vibrator systems are fairly heavy. Syn-
chronous vibrators do not require a valve
for output rectification, but such saving is
false economy ; synchronous vibrators are
more susceptible to mechanical breakdown
due to their more complicated design. Also,
H.T. currents are carried by additional
contacts in the device, which encourages

. trouble not met with where non-synchron-
ous vibrators are used.
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Yibrators

Vibrators are just another form of transformer, the
D.C. input that will not itself operate a transformer is
“cut-off " and ** switched-in ™ by the moving parts,
thus becoming a form of A.C. The moving parts will
still function well enough for voltage purposes even
when fatigued by time. The difference in a new and
old unit is often measured by the * hash™ level!

Rec, amo‘e-’;, volve
\ hegter choins et

AC OC
Adgins
e v
L I Chassis
5 wm‘r(,f Cx
pygmies 0 Q5pF

=

Fig. 6.—Protecting a chassis on an A.C./D.C. receiver.

Filters for vibrators must cover both output and
input and such filters may prove useless when the
unit begins to age. Hash troubles are normally of the
broad-band type, tunable only inasmuch that an
objectionable level becomes impossibly high at certain
frequencies. Summarising the former remarks : Do
not cling on to weary vibrators and spend hour
fitting condensers and chokes ; do -

not save a valve (rectifying) only to  , . . ..o

find it a temporary gain. Also note
that inquests and surgery are wasted

PRACTICAL TELEVISION

359

unit 6-volt valves are used with heaters in szries pairs
(current differences allowed for; of course, and
resistors used accordingly). The note bracketed
concerns only those valve pairs with differing heater
currents. When converting from the above idea to a
6-volt unit, all that would be required would be a
6-volt vibrator unit and changing of the adaptable
transformer primary. The valves used-could then be
restored to thsir 6 volts parallel function. Consider
against the foregoing the desire to change from 6 volts
to 12 volts ! The cost of valves alonz would preclude
the change. Flexibility of apparatus is a ** must "' for
constructors desiring to couple range and interest
with economy. Fig. 8 shows a vibrator transformer
with a dual-purpose primary ; (a) and (b), respectively,
are 6 volt working and 12 volt working. Remember
that 6 volt working calls for double ths 12 volt
working currents, and it will bz sezn the winding
becomes two windings in parallel for the lower
voltage use. Average secondary winding outpuls
{A.C. for rectification) are 200 to 230 volts at 60 to 70
milliamps, though such output valuzs are intended
for small demand apparatus such as radios (auto).
Of course, the considerably higher requiremznts of a
television receiver would necessitate a vibrator unit
designed for the load, The writer's expezrience of
vibrators has been that primary current reguirements

\

50v ofp [$Ov rec

on troublesome vibrators. 1If any el T ot Dl

improvement is effected by lucky ;/

prodding of internal organs such Heoter-cothooe ‘v f;g’;,ﬂf
improvements rarely last, and vibra- rnswlotion WP (seetext) 9P a2

tor units are quite cheap. Yy ¥ L

When setting up for power supplies
for receivers from a battery 1t is
policy to choose, if possible, the
12-volt system. Current drain is roughly half that of
six-volt systems for a given load and two typical
values are (for a six-valve radio in this instance):
12-volt unit, 2.7 amps ; 6-volt unit, 4.8 amps. Note
that valve heaters are fed direct from the battery in
cither case.

Vibrator transformers can sometimes be obtained
with dual-input primaries (battery windings). These,
in conjunction with a 12-volt battery, are very good
systems, for it is easy and inexpensive to convert to
six volts at some later date if desired. With the 12-volt
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Fig. 8 (a).—A vibrator power pack for 6 v. working.

Fig. 7 —Diagram illustrating heater-cathode insulation.

can be calculated very closely by formul® as for
mains transformer, the secondary watts being divided
by primary volts to give the current concerned as
taken from the source. Of course, vibrator primary
circuits differ in design and the load calculated as
drawn will always be lower than that found in
practice.

Finally, where vibrator units with adaptable trans-
former primaries are employed without definite
guidance as to connections, care should bz taken to
see that primary phasings are correct.
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Fig 8 (b).—Maeditied circult of Fig. 8 (a) for 12 v. working.
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HE quest for larger television pictures is develop-
ing on two distinct lines. The first is the use
of larger tubes, the picture being viewed

directly on the screen of the tube, and the second is
by use of small tubes which provide a small but
brilliant picture projected by a system of lenses
and mirrors on to a screen.

At the moment the projection televisor provides
- the largest picture for home viewers ; commercial
models provide a picture 16in. wide. The largest
directly viewed tube available on the British market
at_dpresem is the 17in., which gives a picture 144in
wide.

The 16in. picture of the projection model involves
a cost of £8 6s. 10d. for tube replacement whereas
the 17in. tube giving the smaller picture costs
£23 12s. 8d.—almost three times as much. It is
this difference in the replacement costs which makes
the projection system rather attractive.

Against the low cost of the projection tube must
be set the ingenious system of mirrors and lenses
which makes the commercial production of this form
of television possible. However, once the initial
cost has been met there are no expendable parts
which require replacement.

When considering the production of optical sys-
tems for mass production and retail at a reasonable
price the designer has two main avenues open to him,
The first is to project the picture directly from the
end of the tube by means of a lens system such as is
used in the cinema, and the second is to use a spherical
mirror as a collector and enlarger.

Now the first system suffers from several disad-
vantages which are not easily overcome. One of
the most important is the brightness of the resultant
picture. In cinematography a powerful light source
independent of the intelligence it is desired to project
is used. The light is concentrated into a very narrow
beam providing maximum illumination of the object,
the resultant rays being focused into the projection

5.

The whole optical system is thus very efficient and
nlm:_akcs the utmost use of the available hght source
(Fig

if the film is replaced by the picture on the screen
of a cathode-ray tube the conditions are very different,
First there is a limit to the amount of illumination
which can be provided by the fluorescent action
of the screen when activated by an electron beam
at high velocity, and secondly, the nature of the
screen is to scatter the light which it produces. This
means that a large percentage of the available light
is wasted (Fig. 2).

In order to conserve the available light as much as
possible a lens system having a large aperture is

necessary, and to secure freedom from distortion -

the system becomes compiacatcd and costly.

Mrrfbr

Mirror

Lens Deficiencies

Spherical Aberration.—This is a feature of optical
lenses which results in light rays entering the outside
edge of the lens coming into focus at a point different
from those in the centre.

The practical effect is that the centre of the picture
comes into focus while the outside edges do not.
The problem is overcome in the photographic world
by * stopping down” the lens. This means that
only the centre portion of the lens is used where the
spherical aberration is the least, It results in a
considerable amount of loss in the total amount of
light which the lens will transmit.

Reflection—A certain amount of light is reflected
from the surface of the lens reducing the total amiount
which will pass through the lens.

Astigmatism.—This is the production of two focal
points for light rays entering the Jens at oblique
incidence, With this form of distortion it is not
possible to obtain focus at a point ; there are two

Condenser
Reﬁ«tﬂf

NE

Fig. 1.—FElements of projection for cinematography.

limits of focal positions; a nearer one where the
rays form a short horizontal line, and a further one
where the rays form a short vertical line. Midway
between the positions is a point where a circular spot
can be found but it is a spot and not a point.

It is possible to get this form of distortion on
cathode-ray tubes.

Mirror

Correcting
fens

Correceng lens

Figs. 4 and 5.—Diagrams showing reflection from a concave mirror and the effect of the Schmidt -
optical system,

SOME DET
MODERN |

.
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AILS OF THE PROBLEMS INVOLVED AND OF
ROJECTION UNITS By “Erg”

Magnification Distortion.—This i3 where the edges
of the lens do not have the same magnifying power
as the centre. There are two forms of this distortion
known as pin-cushion distortion and barrel distor-

tion (Fig. 3).

These are the main forms of lens distortion which
have to be considered in projection television.

The various distortions can be counteracted to
a certain degree by combining different lenses having
opposite characteristics. For example, a lens giving

\i / rg«}txn«d light
CRT.

\\M' r’.fms

" Fig. 2.—Television projection using a dircet lems,

pin-cushion distortion can be combined with one
giving barrel distortion to produce a correctly shaped

image.

Fully-corrected lenses are costly to produce;
the small lens used on a modern precision camera can
cost more than £50 and the larger lenses need
projection of a television image would, of course,

be much more costly.

Concave Mirrors -

It is not necessary to use a lens for projecting
an image ; it can be done by the use of concave
mirrors, and modern telescopes fitted in observatories
employ a system of mirrors, huge magnifications

being obtained. )
The advantages of the mirror are :

Spherical Aberration much less than that of a lens.
Reflection much less than that of a lens as only
one optical. surface is in use instead of a multitude

as in a fully-corrected lens system.

Astigmatism. The mirror does not suffer from chis

defect.

Magnification distortion.- Less than that of the lens.
Cost. Much less than that of lenses. Large sizes
can be produced easily and cheaply as no expensive

grinding process is involved.

These advantages have lead the designers to cen-
<centrate on the use of concave mirrors rather than

lenses.

The Schmidt Optical System

One of the deficiencies of the concave mirror js its
spherical aberration. A solution to the problem was
discovered by Dr. B, Schmidt who developed, in 1930,
a special correcting lens; the lens was originally
used in the design of astronomical photographic
eguipment.

The lens, which is of a rather special shape, bends
the rays of light which enter it from the concave
mirror in such a manner that they come to focus it the
same point.

Fig. 4 shows the elements of the system. Two rays
only are shown for the purpose of claritv. In Flg 4a
a ray from point “ P stnkmg the mirror at “ Q"
will come into focus at point * R.,” Where the ray
from point ** P” strikes the mirror at point ™ X
it will come into focus at point **Y.” The practical
result is an overall blurring of the picture.

Pincushion distortion Borrel distortion
Fig. 3.—Two common forms of distortion,

When the correcting lens is placed in the path of
the rays reflected from the mirror the rays bccome
bent so that they all come into focus at one point.

One difficulty is that the source of the light comes
in the way of the rays. The correcting lens must then
be designed to overcome this defect and to bend the
rays past the tube and deflector coils. Fig 5 shows the
elements of the scheme.

A typical big-screen projection outfit by Valradio.
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A lens of this nature is difficult to produce economic-
ally by normal grinding processes ; a solution to the
problem has been found in a process developed by the
I.C.I. company for the production by moulds of
plastic lenses which fulfil the requirements of the
system. This process enables the lenses to be made
by mass production methods which considerably
reduces their cost—an important point to the designer.

A further problem introduced by the usc of this
system is that of maintaining contrast. If the concave
mirror is a perfect reflector then reflection will take
place between the screen of the C.R.T. and the mirror ;
the net result is that the highlights in the picture on

_the tube would be reflected back to the dark areas,
resulting in an overall reduction in the contrast.

This effect is avoided by blacking the centre of
the mirror opposite the tube. Some loss of the overall
brightness of the projected picture results but contrast
is maintained.

Complete Optical System

The complete optical system comprises the tube,
concave mirror, correction plate, plane reflecting
mirror and translucent screen. (Fig. 6.)

The correcting lens is actually a combination lens,
the correcting plate being combined with a simple
convex lens which corrects the curvature at the edges
of the picture.

The plane mirror is usually silver surfaced and is
used merely to reflect the picture on to the translucent
screen. It introduces some small losses in the overall
brightness of the image. /
The Screen .

The screen deserves special mention as it has been
carefully designed to conserve the brightness and to
maintain contrast.

Contrast is a most important function of the
quality of the picture. By contrast we mean the dif-
ference between the highlights and the shadows : a
picture which shows the blacks as being really black
and not a dark grev, and yet shows the white portions
as really white, has good contrast.

The screen would function if made of finely-ground
glass such as is used in plate cameras. One of the
main drawbacks of such material is that it scatters

Right side
Tap of screen
&
%
{
-
‘g a
Loght Light
sgurce o .é. i d
. =3
Bottom ™y Lett side <
of screen

Fig. 7 (left).—The drawback of using a screen of finely-ground glass, showing
Fig, 8 (centre).—Positions for viewing a

how light rays are °‘scattered.”’ }
projected picture, Figz. 9 (right).—Light rays are ben
concentrated into the horizontal plane

light- in all directions (Fig. 7). The result is not
only a loss in contrast but also a wastage of available
lizht, rays being directed at the ceiling.and the floor.

A second defect is that of ** flare spot ;  the bright-
ness of a scction of the picture being greatest in a
certain spot, dependent upon the angle of view.
At A " (Fig. 8), for instance, the centre of the screen
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would appear brighter than the edges ; at ' B " the
* x "side of the screen would be brightest, while at
“C™ the "y ” side is the brightest. )

A third defect is that the front of the screen will
reflect the room lighting and. give another reduction
in the contrast.

These defects have been overcome by the employ--
ment of a special screen. It is constructed in a plastic
material and the receiver side has been moulded so
as to bend the light rays arriving from the mirror
into parallel rays. The moulding is in the form of
a Fresnel lens. The resull is that the light rays are so
bent that they are concentrated into the horizontal
plane. Rays which would otherwise be wasted on the
ceiling and the floor are thus added to the total
brightness of the picture.

Fig. 9, which is on the same plane as Fig. 7, shows
the idea.

Prgne m:kro(—_%

Transicent — |-

- Qorrecting lens

Fig. 6.—Complete

RRiror optical system.

The parallel rays and the actual location of the
screen are so arranged that a person sitting in a
chair in front of the screen receives the benefit of
the trapped rays.

The front of the 'screen is also treated in a special
manner ; it is formed into a large number of vertical
corrugations which are individually much smaller
than each picture element. This helps to spread the
light from the image in a horizontal plane so as not to
restrict the field of view, and at
the same time reduces the reflec-
tion of room lighting from the
surface.

The Mullard Projection System

This modern system has been
developed by Mullards and has
been made available to the
manufacturers of television re-
ceivers as a complete projection
unit. Fig. 10 shows the system.

The small projection tube (a
Mullard MW-62) is mounted
within the optical system.

(To be continued.)

¥

Leght
rays

Bottom

so that they are

It should be emphasised that components
for the projection equipment are not available
to the home-constructor and thus we are
unable to give any constructional features,
at the moment, for this type of apparatus.
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N areas of very high field strength, say within
some five to 10 miles of a television transmitter,
the normal gain (usually marked Contrast)

control of a reasonably sensitive receiver does ‘not
provide a sufficient degree of attenuation, and so,
at very low settings of this control, the picture
quality suffers and cross-modulation at the mixer,
among other things, occurs. It is then advisable
to attenuate the signal before it enters the receiver,
and operate the latter at a higher settinz of the
Contrast control.

An ideal attenuator would be a device which
enabled us to obtain rome desired fraction of the
input voltage as our output, this fraction being
constant whatever the frequency. This implies that
perfect resistances would Kave to be used in its
construction since reactive clements would give
frequency discrimination. However, for the purposes
of television where only a single channel s to be
dealt with, considerations of frequency are of little
importance in attenuator design, and ordinary
carbon resistances can be used safely. ”

An attenuator may be made up as a single Tor =
section, or a repetitive series of such sections, and
these two forms are shown in Fig. I{a) and (b)
respectively. By a proper propertioning of the
resistances making up R, and R,, these networks can
be made to have a constant resistance (viewed from
the input) no matter how many sections are added.
This resistance is made to be the same as the im-
pedance of the feeder which in turn is equal to the
input impedance of the receiver. Correct matching
is then secured, and the correct degree of attenuation
obtained without serious reflections on the feeder.

ANMAAAAN AN
! Rt R !
Input Rz Output
| i |
' (a)
AV
R
fnput R2 Rz Cutput
i % % i
b)
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Foges From a
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12.—AERIAL ATTENUATORS

Terminating Resistance -
As the T-type attenuator is most common with
co-axial feeder, consider the section shown in Fig,”
_I{a) again.: As it stands there, the input resistance
is obviously
Roe=R,+R,
where R, refers to the fact that the output is
open-circuited. 1In the same way, when the output
is short-circuited, the input resistance is made up
of R, in series with R; and R, in parallel, that is
RR.
Rac=R;+ .- 2
80 1+ R]-I_Rj
If now the output end is shunted by a resistance of
value Rg, the input resistance becomes
Ru(R, | Ry)
R.=R, - i inkics HLN £
! ]TRri' R. IRy
Now it is clear that if Ry is altered, the input
resistance R; must also alter ; it should be equally
clear that there must be a certain value of Ry, which
will make the input resistance R; also equal to this
value. If we write Ro=R; in the last cquation, we
find that
R,=Ro=vR,*+2R,R,
Thus, with this terminating resistance, the input
resistance will be the same, no matter how many
sections are used, ) )
A desired value of R; can be obtained with
numerous combinations of R, and R, : thus, the
two examples of Fig. 2 will both be found to match
into a 30{? load, but the second circuit will provide
a greater attenuation than the first. The problem

in practice, therefore, is that given the input
on non
Jon 400
ANV AN iy '
200 1 Waoan i
300 S50 J00%
::;:
-1
- -

:Flg. 1 (eft). — T and T section attenvator networks. Fig. 2 (right). — T-networks, both of which will match into 304
cable but having diffcrent attenuations.
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resistance and the degree of attenuation required,
the values of R, and R, have to be calculated.

Practical Calculation and Design

The attenuation may be expressed.in decibels or
as a direct voltage ratio V,/V,, where V, is the input
and V; is the output voltage. To convert such a
ratio to decibels, of course, the simple formula
20 log;uV./V, is used. Let the ratio V,/V,=K, the
attenuation ratio.

7 P %

Rz Rz

V V.' Ro=Rf
%

Fig. 3(left).—T-network from which values of R; and R.'

- are calculated for a given ratio of Vo to V,. Fig. 4

(right). —An H-section system suitable for use with
balanced twin-wire feeders,

2

Then, from Fig. 3, we have

Ri=V /I,
YV =V,—R,l,;
R,
=V4F‘i3
iR
YV R =ViI-R{RFR
Ri—R,
from which K-V Rl—LR,
1-K
From this we have R1=R;-[-;._—R-
Similarly, it is easily shown that
Re=Ri} —ys

As an example, suppose an attenuation of two
times (6dB) is required, that is, let K=1/2, the input
resistance being the common 70f2. For R, we have

-1
Rl—-70-l-+g
=230
2%}
and R,—?OI_( 2

2
Preferred resistances of values 2282 and 912 would
be used here. . -
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When twin wire feeder is used, the attenuator
form generally takes that of the H-section, as shown

Altenuation
R, R.
Volts ratio | db | l
21 6 22 91
o | 14 47 33
101 20 | 56 15
20:1 26 68 1 T

in Fig. 4. Here again the formule for R, and R, are
as given above, but due note should be taken of the
fact that haif-values are used as the series arms in
this svstem when calculations are made.

Resistances should, of course, be of the carboa
variety, these being substantially non-inductive, and
when wiring up a unit, stray capacity should be kept
to a minimum, When very high attenuation is
desired, it is better to use two or more low-attenuation
sections in series than a single section designed for
the required degree of loss.

In a practical design, a suitable layout is shown
in Fig. 5. A small protective box made of paxolin
or brass sheet is built to house the system which is

ass sheet

From
Aerial

Voo
socket

Ftocl
5. — Practical design for a single attenuator section.

Fig.
A cover should be made to it over the assembly.

wired directly across between input and output
co-axial or twin feeder type connector sockets.
The unit can be bolted to the back cover of the
receiver close to the aerial input point.

The table above gives various values of allenuation
{in voltage ratio and db) and the required values of
R, and R, for both T- and H-networks, assuming a
cable impedance of 70{2. Resistance values are given
to the nearest preferred value ; guarter wall types
are suitable. :

Book Recelved

“ Measurement of Atmospheric Noise at High Fre-
quencies,”” Radio Research Special Report No. 26,
recently published for D.S.LR. by HMSO., price
1s. 9d. (45 cents U.S.A.), by post 1s. 10.d.
THE success and economical development of all

forms of radio communication depends upon
the establishment of a signal at the receiving station
of adequate strength compared with that of the
prevailing atmospheric noise. To provide further
knowledge on this subject measurements of atmos-
pheric noise at high frequencies have been made for
several years past at a number of stations in various
parts of the world. Results of the early observations
have already been published but the present survey

is based upon measurements made during the years
1945-51, during which period improved equipment
has been used A great deal of information at
frequencies of 2.5 and 5 Mc/s has been obtained and
diminishing quan!mes at frequencies up to 20 Mc/s.

The original plan drawn up in 1944 provided for
sixteen measuring stations ; these were, in the main,
at existing communications stations which were
supplied with a standardised type of equipment for
making noise measurements. The stations are
operated by 4 number of commereial communications
companies in various countries and the observations
are transmitted for analysis to either the National
Physical Laboratory, the American Central Radio
Propagation Laboratory or the Australian Radio
Propagation Laboratory. At present there are iwenty
stations widely spaced over the world.
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S5v3a .. . .. .. 2811!8tandard Pentode 8000 to3ohms i 44 |, Baghy oo Fach) . Each
FULLY SHROU DED UPRIGHT  Push-Pull 1012 wetts to mateh, BVE s £3 | BLTGTILE | SANG 00
2500 r 60 ma, 6.3v2a, 6 v2a, | . to 3-5-f or 15 ohms 169 pe 89 | 65G7 68 | BrAGTI0DGE

. 21-3-3in. .. 189 I’uah Pull 15 watts to match 6L6 | 554 98 SVEC 8 D" ]

230020 vi00ma, 63vda, Gvia ... 259 | eic.todorlsohms Speaker §Y4 (USh) | BXSGT B | BAso 28

450-0-250 v 100 me, 6.3 v 6 a, 5 v da, (or BATTERY SET CONVERTE i 711 | 87 611 | BF50  El1
Co 2 L ... 28'9 |All parts for converting any tvpe of 108 D2 2'9 TF54 88

a0 4a, 259 |Recelver to A, mains 200-250 v .:0 CE, a8 ang F3 R 511
540 18'9 |Supplied 120 v 90 v or 60 v at 40 ma. I ully 89 211 | E £
30013 259 |smoothed and fully smoothed L.T. of 2 v g™ gg |94 1111 EFSL - 88
0 © 339 |at 0.4 a to | a. Price, including cirenit, ¢ |12KiGT 106 | EBIl 89
5 48'8. Or ready [or use, 70 extra. éll 12KRGT 119 | Ms'PENS'G

T . 45'9 | BATTERY CHARGER KITS.—For mains 118 12Q7TGT 106 5P41 111
2506350 v B0 ma, ivBa. |input, 200-250 v 50 o's. To charge b v Ace. at 911 | 125C7 611 | SP6l 29

28 v2a dvia 1'11' Electrumc 2amp.. 25 8 : to charge § v or 12 v Acc. at 10 9 | 15D2 53 | VUI20A 211

1 ,nglneelinﬁ Televisor 678 |2amps., 318 ; tocharge 6 vor 12 v Ace, at ITS, TYPE 28, —_E!ranr] new. Car-
1950425 v 200 ma, 6.3 v4a, C. T.63v 4amps.,. 49 9. Above consist of transformer. '8 plus carr.. 2,

4 a, C.T.. 5 \- 3 a, suitable Argus F.W. Rectifier, Fuse, lumholde: Steel Casze AY TU RI.!: (Ex-Govi.),—

Televisor, 48'® and Circuit. 69 extra. arantfed full Picture, 346 ;
4Ju.ﬂuav3ﬂmn Bavia. 63vea. ; DRY H\".r_‘ri RY - extra on ea

5via . B85- SED 1l parts for the S| m A CONDENSERS.—5, i0. 15
FILAMENT in ANSVORMERS nstruction of a unit thousea in metal case 50, 80, 100, 170, 150, 180, 200,
All with mga{} ¥ an 8 anar:M i S'i. v in.y to supply 20 v 10 ma, and 1.5 v '“g 40, .;(10 470, 500, 1.000 (.001 midl 0000
150,59 63v2a.768: 0- -"350 ma. “Fully smoothed. From 200-330 v | qga mid). o, each, 39 doz 1t

50 ¢'s mains. For d-valve receivers, Price yg Of "-;01.», fsulndam long gpmd]eg\
M inec. polnt-to-point wiring diagrams, 86 . Aq ;aju,,.. less switch,
‘, 50 o5 }‘J-Nmar]eq: Supplied assembled and tested. at 42 6. h :
lavﬁa 169 9-15 CHASSIS (18 s.w.z. Aluminium) Receiver
a 22 ‘G Ty T1-47-21 3 10-! L. 38
. 5 n. 538 B2 in..

.’..5(“1 v & m -2v1.1a, 2—0 ‘*\' l1la, 213 Amniplifier type it
for VORSY, VCRS1T, AC - I*:Idt*dl 12-8-% "' 1. ; 16-8-2%in., 1011 ;|32-

500 v § Za © 396 |11-10gin., 13'6 : 2tin., 136.

OF HOME TRAINING FOR .OVER
150 CAREERS & HOBBIES

PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME
Gity and Guilds Grosped Cerfificates Im Telecommunications: AM. Brit. LRE
Examinafion, Radia Amatewr's Licence, Wafio and Television Servicing Cerfificates,
General Radis and Television Courses, Radar, Sound Recording, ete. Also Courses in
all ather branches .af Engineering and Gommerce,

The advantages of E.M.I. training. x The teaching methods are

planned to meet modern industrial requirements. % We offer training in
all subiects which provide lucrative jobs or interesting hobbies. % A tutor is

TheonlyPostal College which |spart of l
a world-wide Industrial ﬂrganlsallun.| SUBJECT(S) OF INTEREST

[rEmETIN =T 77771 personally allotted by name to ensure private and individual tuition. ¥ Free
| LEARN THE - : advice covering all aspects of training is given to students before and after
] N E w PRACTICAL W . enrolling with us.
With many of our coursas | .
1 we supply actual eguipment thus com- | POST THIS COUPON TODAY
bining theory and practice in the correct

1 e:gnt:cf::onal sequence, Courses include: : cnurses from | Send without obligation your FREE book. |
| Radio, Television, Electronics, Draught: | E.M.5. INSTITUTES, Depr. 138K |
| manship, Carpentry, Photography, an 43 Grove Park Road, London, W.4. 1
| Commercial Are, etc. _{ £1 per month ‘l Phone: Chismck 4417(8. |
B s s |
NAME |
lms | ADDRESS |
|
|
|
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TV for the

Beginner—§

THE FINAL ARTICLE OF A SERIES EXPLAINING THE PRINCIPLES OF

RECEPTION FOR THE NEWCOMER TO

TELEVISION—THIS MONTH

WE DEAL WITH THE CONSTRUCTION OF CHASSIS AND LAYOUT
By " Alpha”

- (Concluded from page 306 December,

F

O of the chassis, aluminium is generally con-

sidered the best from the novices’ point of
view. It is easy to work, has good electrical
characteristics, and can be obtained from most
dealers. One drawback is that soldered connections
cannot be made directly to chassis with this material,
and soldering tags must be used.

There is no reason why other materials should
not be employed. For V.H.F. work silvered steel
is an excellent material, but is difficult to obtain and
is expensive. Copper can be used, but it Jacks the
overall strength of aluminium. Tinplate can be used,
though supplies are sometimes diflicult and it is
inclined to rust casily.

Sheet steel about 18 s. w.g. is a good material to
use but is difficult to obtain. 1t is stronger than
aluminium, and is most suitable where heavy com-
ponents are used, such as in the timebase and power

ack.

¢ Sheet zinc is not recommended ; it is rather on
the soft side and corrosion sets in where it comes
into contact with copper or brass.

Preparing the Metal

The measurements of the chassis and drilling
positions will be given in the data. A steel scriber
should be used for marking the outline of the chassis
and the position of the drilling holes.

Where a full-sized drawing is given it can be used
as a template.

The gauge of the material used can be varied
according to the type of chassis being constructed.
If the televisor is in unit form then 24 gauge aluminium
can be used for vision and sound reccivers, and a
heaviﬁr gauge for timebase and power pack (20-22
S.W.g.).

Having marked the drilling positions the outline
of the chassis should be cut out first. This can be
done by a pair of tinman's snips, though care must
be taken to avoid the metal curling. A hacksaw
blade mounted on a strip of wood, so that the teeth
protrude below the level of the wood forms a useful
«cutting tool.

Drilling

Small holes for the wiring -and -boiting of the
components can be drilled with an ordinary drill
though it will be found that a straight fluted drill
gives the best results.,

Accurately-sized holes for the valveholders can be
cut with a special tool, such as the ** Q-Max  chassis
cutter. This cutter, which costs a few shillings,
can be obtained in different sizes suitable for B9G,
B7G and 10 valve sizes.

Another useful cutting tool is the * Tank Cutter,”

the materials available for the construction_

1953, issue)

which is used in an ordinary carpenter’s brace, and
will cut holes varying in size from lin. to 4in. in
diameter.

For square holes it is possible to obtain a tool
especially dc5|gned for the job. It is called the
* Q-Max Square Punch,” and will punch square
holes of tin. diameter. To obtain oblong or square
holes of any size it is only necessary lo punch a serics
of squares side by side.”

Where holes are drilled it is essential to centre
punch the hole or the bit will slip and the hole
will not be drilled in its correct position.

If a hand drill is used it is wise to drill from both
sides in order to avoid burring ; it is possible to do all
the drilling with a power-driven machine, though
in this case it is difficult to avoid burring.

When a considerable amount of drilling has to be
done in aluminium, better results can be obtained by .
regrinding the drill so that the cutting edges are
without a front rake.

Bending

The most satisfactory method of bending aluminium
is to clamp the metal between two pieces of wood,
the edge of the wood appearing at the edge of the
scribed line indicating the position of the bend.
The length of the clamping pieces of wood should
be longer than the length of the chassis. ~

A second piece of wood of the same length as the
pieces used for the clamping is then pressed against
the edge to be bent, the pressure continuing until
a right-angle bend has been obtained. (See Fig. 1.)

In no circumstances: should a hammer be
used for bending or the metal will be bruised and
the edge of the bend will not be true.

Where it is necessary to hammer to straighten
the metal, either a leather-faced hammer should
be used or a leather washer should be fitted on the
face of the hammer.

Z Clamp

Fig. 1.—~An cfective method of bending metal for
chassis comstruction.
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If the bottom edges of the chassis are turned over,
then a smooth edge will be left which makes the
loaded chassis more comfortable to handle. (Fig. 2,)

In cases where it is desired to fix the chassis firmly
in a cabinet then an L-shaped flange can be left on
the bottom edge, as shown in Fig. 3.

Cutting Large Holes

Several methods can be used for cutting large
holes, such as are required for drop-through trans-
formers.

The best method is to use the square hole cutter
mentioned previously ; the worst 1s to use a cold
chisel. If a cold chisel is used the edges will be
slightly bent towards the direction of the cut and a
clean edge will not be obtained. One consolation
is that the rough edges will be covered by the
component and will not be visible from above !

Another method is to use a small hacksaw blade
as a fretsaw, but it is difficult to keep the edges clean
and stralght

A drill can be used to perforate the periphery of
the hole with a series of small holes, a good file being
used afterwards to trim up the edgea This method
can also be used to drill valveholder holes where a
special cutter is not obtainable.

Riveting

Riveting is the best method of ]C)Inlrlg edges
together and for aluminium work aluminium rivets
should be used. It is possible to rivet quite satis-
factorily and cheaply by using brass cyelets such as
are used for shoes and which can be obtained at the
cobbler’s or leather-worker's shop.

Bolts are not satisfactory for this job, as they usually
manage either to work loose or to come in the way
of a component.

It is common practice in commercial televisors to
rivet most of the components, but this practice is
not recommended to the amateur as it destroys
flexibility and wmakes the rearrangement or
réplacement of components difﬁqult.

Screens

It will be found more practicable to mount the
screens as the wiring proceeds : this is especially
important where intervalve screens are concerncd,
as component mounting and wiring becomes quite
difficult in a compact chassis.

Mounting the Components

When_following a published design the actual
layout given in the data should bé followed faithfully.
The designer has placed each component according
to a prepared plan.and trouble is likely to ensue if
departures are made.

Figs. 2 and 3.—Two methods of finishing off the edges
of a chassis,

AL TELEVISION

The ambitious constructor who is. working only
from a theoretical diagram should bear the following
points in mind.

If it is necessary to mount transformers and L.F.
chokes close to each other they should be placed so
the cores are at right-angles.

Precautions should be taken to ensure a free flow
of air for the purposes of ventilation.

Tuned circuits should not be positioned where
they are subject to heat from adjacent valves or it
will be found that the tuning is likely to drift. This
is especially important when dealing with the
oscillator circuits of a superhet.

Anode and grid circuits should be kept clear of
each other, The components in the anode circuit
of one valve which is feeding into the grid circuit of
a second valve need not be kept clear of each other
as they are all part of one circuit, but the anode
components of the second valve must be kept clear
of both the anode and grid components of the first
valve or instability and losses will be experienced.

Frame and line transformers should be kept clear
of each other, both blocking oscillator and output
transformers. Tt is wise to keep line and frame
components clear of each other, as it is very easy to
upset interlacing of the frame circuit by pick-up
from the line oscillator or output,

Arrange- the components so that anode and grid
leads are as short as possible, especially in the sound
and vision sections, .

The C.R.T. should. be so placed that it is clear of
any magnetic fields arising from transformers and
chokes.

1t is good practice to fit gantries on the chassis
so that it can be turned upside down for testing
purpos‘es.

The E.H.T. portions of the circuit should be
carefully arranged so that at least half an inch exists
between points at E.H.T. potential and the chassis.

Where open fuses in the mains input are fitted,
they should be shrouded so that it is not possible to

January, 1954

‘touch them accidentally mlh the hand when moving

the chassis.
The various points mentioned are, perhaps, more

- for the advanced amateur than the beginner, but an

understanding of them should enable the novice to
appreciate the importance of adhering to the designer’s
specification.

It is most unwise to depart from the published
design unless one is fully aware of the probable
results of such departures.

As useful as a Tool Kit—
8th (Fully Revised) Edition of the
PRACTICAL MOTORIST'S ENCYCLOP/DIA
By F. ). CAMM
With full section on Car Radio
400 pages, 493 Hlustrations
17/6 or 18/- by post from :

GEORGE NEWNES, LTD., Tower House,
Southampton Street, Strand, W.C.2
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ANGLE Foo l‘i
1S, Suitable for all
types and makes of C.R. tubes
wli.h 38 mm. neck, By Good-
mans. 25

WIDE ANGLE SCANNING
COILS, With alaminium
shroud. Low impedance line
and frame, 196

PM., FOUUS MAGNETS.
For tubes with 35 mm. neck.
All with vernier adjustor and
pinture centring device.
Tetrode, :lﬁ.'

Triode, 17
MULTT l\‘l‘ll) FRAME
PUTPUT TRANSFORMER.
Ny Parmeko. 106,

FILAME BLOC l\l'\l-
OSCILLATOR TRAN
FORMERS,

For cpun(llrd cireuits, 10/-
For wide angle eircuits, 10.6.
Auto type, 4 6.

INE  FLYRACK LT,
l'“ ANSFORMER. Output
7-2 Kv. EHT. with heater
winding for EY51, 19 6.
SPECIAL.  BRAXND
T.OC, TV CONDENSERS.
M mid. -iaﬂ VoW, Type
PE. Pric

LASKY'S TELEVISION CONSTHU
No. 1. Ygranic eomponents. 1 each EH. T, Avback line trans-
former T-10 kV. witk ferrox. ubpc:omandl‘e er aedter winding
scanning coils | e trans. ; EBlac focus unit with
vernier adiustor; U37 EH.T. rec.; 12 inch cathode ray tube
and ion trap ;- mask and glass,

PRICE, £15:19/8. Carriage 15/- extra. ’
N The parcel as ahwve, but less C.R. tube and ion trap
PRICE 78/8. Carriage 36 extra.

No. 3. Condenscr parecl. 1 Each @ 0.94 mfd. 12.5 Kv. ; 32+32
mid, 360 v.w, ; 32+100 l'd 43 vow. and 21 of 1,000 pf. ceramic
tubes ; 6.1 mid. 500 v.w. ; 6.01 mfd. 500 v.w, ALSO 12 assorted

‘pf " condensers. PRICE 45 -. POST FREE,

No. 4, Chassis and wmetabwork, Un“aemlﬂed Comprises
| jmain chassis, tube supports for 12in 7 and valye-
i fholders. In steel (less sound-vision chassis),
PRICE 25/-. Carriage 236
| \u. Resistances, @ Watt. 85 of your choice,
18-. POST FREE.

'\n. 6. 1 Each of the following © Ton trap I'T6 ; Duodecal tube
nholder, low imp. line and rame scan colls,
PRICE 15- FPost 1/6 extra.
\U. 7. 1 Bach: TV Mains auto trapsformer ; 60+100 mid.

v.w. condenger ; 5H. 230 ma choke. 14A100 rectifier.
PRI(:E 60/-. Post 26 extra.
SPECIAL- C.R.T. OFFER. Brand new and unused 12in. fon
tn]? television cathode ray tubes, 6.3 wvoit heater, 7-9 kV.

JH.T. 35 mm. neck. Black and white picture. By famous
manufacturer. Tetrode type.
£12'19'6. Carriage and insurance 15/-
lon Trap Magnets, 3'- each.

TOR'S PARCELS

per tube extra.
Duodecal, hases 1/8.

76.
.04 mfd. 12,5 K\-’" Type CPIVO.
Price 7'8.

SUANNING COILS, Low im-
padance line and frame.

No. 1, #'8.

No. 2, 12/6.

ELAC DUOMAG FOCAL-
ISERS. Low, medium and high
flux types. 376 cach

1-th. REELS RESIN ('lllu- D
SOLDER. 12/8.

370, HARROW

Hours :
1 p.m. Postage and pa
on orders value &1—1z, O extra ;

s, 8. extra ; over £10 carriage free.

LASKY'S RADIO,

LASKY'S (HARROW ROAD), LTD.,
ROAD, PADDINGTON, LONDON, W8

Teiephones
Moz, to Sat.

CUNningham 1!?7‘.]-'{21 4.

i trensit

.30 a.m, to 6 p.m.; Thurs., half dav.
ing e ha.hge‘a\unlc%%utherw

. 0d. extra !
All goods fully ‘n.‘n.rcd :

m@
/)

CRYSTAL DIODIES,  Glass
type with wire ends. 1/6.
| DE LUXE TV CABINETS.
Our new 1954 Murk 11 model.
For 12in. C.R. tubes, Finished
in heautiful figured walnut
vencer, with either light,
medivm or dark polish, Sup-
plied complete with mask,
glass, back, speaker baftle
and [ret. castors and C.H.
neck protector. Inslde dimen-
sions :  16kin. deep, 177in,
wide, 28in. high. overall
height 32in, and width 18lin.
LASKY'S PRICE, £8100.
Carriage 126 extra.

This cabinet can be suvplied
with aperture for 16in. or 17in.
C.R.T. at ne extra charge, but
the mask and glass will
omitted.

Sin. TABLE TV CARINETS.
Medium shade mabogany finish,
Complete with hack, safety
rlazs, speaker-fret. Internal
dimensions @ 19jin. high, 16in.
wide, 14in. deep.

LASKY'S 'R

SO1LED,
Carriage each extra.

SENTERCELL. ST.C. Se-
!emum 'rv rect'.:i_l'[.:‘:rs.

K3/100, £0
K160, 12.8 kV., 21'6.

Specially useful for Television Work

The WIDE-RANGE

SIGNAL GENERATOR

A Signal Generator of wide range and‘accuracy of performance,

designed (o cope with modern radio and television work. Turret coil
switching provides six frequency ranges covering 50 Kc/s.—80 Mc/s.

50 Kc/s—150 Kefs
150 K¢/s—3500 Kc/s
500 Kc/s—1.5 Mc/s

Ftray field less than 1uV per metre at a
Cistancz ol | metre from instrument.
General level of R.F. harmonic content
of order of 1%,

Direct calibration upon fundamental
frequencies 1l1mughuut range, acOUracy
Feing better than 1% of scale reading.
45 inches of directly calibrated frequency
seales with unigue illuminated band
relecunrl. giving mrm.ularfy good dis-
Cl'lﬂ‘lll ation  when tl.\ﬂll'ls television

* staggered 7 circuits.

Of pleasing external appearance with
robust internal mechanical construction

Fully descriptive Pamphlet

1.5 Mc/s—35.5 Mc/s
5.5 Mc/s—20 Mc/s
20 Mc/s—80 Mc/s

“
using cast aluminium screening carcful
attention having been devoled 1o layout
of components with subsidiary screening
o0 reduce the minimum signal 1o
negligible level even at 80 Mc/s,

Four continuous'y  attenuated ranges
using well-designed double aticnuator
sysient.

Force output 0.5 volts,

Internal modulation at 400 c¢/s, modula-
tion depth 30%, with variable L.F.
signal available for external use. .

Muins input, 100-130 V. and 200-2(0 V,
50-60 ¢/s A.C.

available on application o the 5&;_9_ Proprietors

MAINS MODEL, as specified, or
BATTERY MODEL, covering 50
Kefs to 70 Me/s, powered by

eesily cbtainable
batteries

ond Manufacturers

Fhe AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO.LTD.

. WINDER HOUSE+ DOUGLAS STREET « LONDON - S.W.1

Tetephone: VICTORIA 3404/9

5.G.L

—
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LOUD SPEAKER CHASSIS SET OF VALVES Guaranteed N
PLESSEY 3" Round type for personal Ear.h Ten VR9! (EF50) Valves, ex-Brand new VALVES uarnd B:xed ik

portables, 2 to 3 ohm . | units. 6/ each, 45/ sec. El148 2/-|KTZ4I 6/9 VR53 (EF39)
ELA(_‘. 4" Sguare type 4/02, 2 to 3 ng%G 6K7G, 6QTG, 5Z4G, 6VEG, {DCP‘:ISO} " 563263 6/6 6'5

5 16 ser. B ssVR54 (EB34}
ELM‘: 5" Round type 5/04, 2 to 3 RS, 155, IT4, IS4, or 3V4 or 354, 30/- sec ; | EAF42 [MH4 (AC 36
LE?:EF'Ra e vos a ata 6KEG, 6KTG, 607G, 25A6G, 25Z4G. [WD!SD) 16 '6VR55 (EBC33)
NA 57 Latest type (Round), | 37/6 "sec: 12KBG, 12KeG, 12Q7G, | EL42 (NI51) 'MS/PEN (SP4 76
Gltohhm . 123 | 3574GT, 35L6GT or SOLEGT, 37/6 set : 16 SI-VRSS (EF36)

OODMAN'S 5" Round type, 2 to Ten 6AMG (EF91), 75/- set. ECH42 (X150 OM9 .. 6/6

30 b o ; 10/6 PEN25 8/ 'VRE5 (SP6I)
GOODMANssg Ligheweight, 2t0 | *SPECIAL OFFER ... CO-AXIAL |EBF80  I1/6 PEN4S 10/~ 3/

Johm .. .. L .. 136 CABLE ECLBO0 PEN46  8/6 VR57 (EK32)
PLESSEY 61" Round typa, 2 to 3 Best quality Grade "'A' cable, solid | {LN152) 1176 PEN220A 4/9 8/-

ohmis i G 12/8 | 11022 70 ohms, 7id. yd. EL3 12/6 PL33 9/6 VR6SA
ELAC 61" Type 6/07 with O/F | Dicio, stranded 716076, 81d. yd. EFS6 wisDi87L83 (15A9)  (SPal) 316

5 D i 13/~ VR6
TRUVOX 61 Wale: unlr i“' deep. itto, air spaced 1036, I/~ yd. O PLEI (N152) & (Pénlﬁ'

2 to 3 ohm,. 0/~ | GRAMOPHONE MOTORS, stc, | EF80 (?ISI} II;& VR9I (EF50)
PLESSEY 8" Lightweight, 2 0 3 | oo 0 GraTaDhama: | Mot 11/6 PL82 (16A5) 6/—
Pt e 15/~ | cuitable for 100/120 v, 200/250 v. A.C. | FZ40 (U150) I "“"R"' (EF50

ohms fietd ains Entr"“d 1500 21— variable speed, complete with [0 EMI EM31 _PYB: {Ig‘r:ﬂ‘vngx’ (EASg;
PLESSEY 10 Lightweight, 2 to 3 isid D0 nimue S Saveredc Drice: M- YOl oy 7S IS :

os / b e with sof . | EYSI Rm  [Prso (UI52) 'VRIO2
ROLA I0° Type Z1008.2 t0'3 ohm 26/- CAlAACSE 13 shonewicuspincie i 116 (BL63) /6
LECTRONA 10"2co3ohm... ... 16/6 | & K O o trdine moiaes | EZAI llf PY8I 16 VRI16 {VB}"I}
TRU:O.X 12" Heavy duty model | larest type, available either clockwise oF 4 [ G2, -Qee 76

§59 with 15 ohm Speech coil ... _£5 | o8t EYPS, 2valZhe & Lnar < o HDI4 QP21 re VRII9 [Dou)
GOODMAN'S 10* Loudspeaker ... 32/6 : Lot g (IH5GT) 10— TP22 4
GOLDRING PICKUP HEADS e | SR, B ‘”‘"”“23 (RER)
Pick-up head type No. 112 (2,000 ohms), | TERMS : Cash with order or C.O.D.| H30. -l T "
complete with lead. Price, 20/- each, Postage lnd Packing charges extra, as | HL2IDD YR136 [EFS'“
TRUYOX MODEL BXI| Lightweight | follows. ~ Orders value 10/- add 9d. ;| "m0 g jual / 7/-
type 12" Loudspeaker, 49/6 each, 20/~ add 1/-: 40- add 1/6; £5 add 3/ | {0 il 96 VR137 .
MOULDED MICA CONDENSERS | unless otherwise stated. Minimum HLI33DD 8/6 (DHI42 ”r‘IV (EOCSZ!G 5-’
All wire ends, .0001, .0003, .0004, .0005,  C.O.D. fee and pdscage, 2/3. Nlustrated | 13000, 216 (O132) 11/6 URIGHID 91~
01, 001, .00S, .00027, 0008, .0000S, | Catalogue available, send 6d. in stamps, S (x142) 126 F:‘i:) 3 N
003, 4/6 doz. [RAI ORDER ONAY: KT3C 106 UF4I (10F5) VTS [ELJII

ALPHA RADIO SUPPLY CO., KTés {3;‘3#1? U‘::J vI75 nwm‘s
5/6, Vinces Chambers, Victoria Square, Leed, I. - KTWél 778 ! |nr VTIOS 4)-

HANNEY of BATH offers :(—

».T. SUPER VISOR

ch Condenser kit. £3°64 © 4 wiw pots.,

Erie resistor kit, 544 ;

7 FErie carbon poats, 33-; Allen c0|l=et.s. 446 : Allen
D, 3"]0C 396 . GL.16 and GL 18, 7 6 each ; 5C.312, 81.4 ; FC.302,
a1~ op, Il?uutput trans., B - Denco WA FALAL WA LOTL
43 - | Denco chassis kit. 51 8 ;| Westinghonse WS 3 10 ; WCIA.
76: LWT 258 Entiisa Electric nolv-u|ene mask, 42—:

2TSD2Y filter, 196 ;: anti-corons ring, 10 10 | Tube uhpath 62

P80l tube, ine carriage and insurance, £22 14°10; Elac IT'§ ion
trap, G-
THE SOUNDMASTER
Constructor’'s Envelope - - - = . 6'6
w.B Com&nn‘-ntrk mmp‘ete e + o . 811132
2 Collaro Motors = S N . 25150
Lah, Resistor-pot. kit wrp bomdm, e " £37.8
T.C.C. Condenser k.lt. v as o £430
Wearite Kit ... 3 s we £700
Bulzin Kit . i £3 100
N.5.¥. Switch Kit O £1°156
Brenpll Tape Desk, u'\sssem‘:lv i £15 130

W.B. Cahinet ... el EH00
6 Prullard Valves £5 182
Lustraphone Type C.517 his:h ﬁdplnty micmp‘mre £5150

Rase, extra .. - 106
TELEXING. C‘onsiructor = Envelope, 6-: Collsets, 446
Chnssis kit. 50v- 1 T.C.C. kit. £74'3 : RMi rectifier, 81/~ : Allen
Companents 10308, Gang, 21 -: DC3I00, 396 ; FOW02,
al-; GLI6 and GL18, ¥'@each : BT31Y, 15~ ; SCH2 21/-; AT ﬂ'!,
30-: OPI7, 9-; Dubilier Resistar pun- kit, 81'6.
MAGNAVIEW. Denco coilsets. 413 © Erle resistor k!t. 392 :
Denco ‘\-’-’A c'nmp.;nonte WA DCAL 43 - ‘. WA FCAL, i “A el
and WCil, 76 each 1 WA F'MAIL 21 - Wa LOTL. 48- ;. WA'FBT,
16 - Valveholders, pots. and T.C.C. condensers as Del our TV
tist.

send 6d. in stamps for our GENERAL LIST. which contalns detalls
ol components for Viewmaster. Teleking, Magnaview, Super Visor,
Lvnx, Coronet Pour, Willlamson A‘mn]lher Soundmaster, etc., etc.
Please add postage to orders under F

L. F. HANNEY

77, LOWER BRISTOL ROAD, BATH. Tel. 3811

DO YOU GET AN ANNOYING
PATTERN ACROSS YOUR SCREEN ?

If this is due to break-through by a nearby transmitting station,
connect a LABGEAR ANTI-SWAMP FILTER to your ser.

Makes an outstanding improvement against interference from
transmitters on {requencies lower than the TY channels. One
required for co-ax aerial feeders, two for balanced twin-lead,
Price 10/6, plus 9d. P./P. only, direct from :

Labgear (Cambridge) Lid.
WILLOW PLACE, CAMBRIDGE.
Tel. 2494—2 lines,
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Television Licences

THE following statement shows
the approximate number of

television licences issued during

the year ended October, 1953. The

grand total of sound and television

licences was 13,153,314,

Region Number
London Postal ... 832953
"Home Counties e 304,033
Midland e 92,215
North Eastern we 336,907
North Western e 364,706
South Western 103,881
Wales and Border ... 118,669
Total Eng. and Wales 2,613,364
Scotland e 107,661
Northern Ireland 6,045
Grand Total ... e 2,727,070

Only 12s. 9d.
T a recent meeting of the

4 Southgate branch of the
Radio Society of Great Britain an
exhibition of amateur-constructed
radio equipment was held,

One of the exhibits which was
warmly praised by Mr. J,
Clarricoals, gencral secretary of the
Society, wits a television receiver
built by Mr. M. F. Smallwood
from odd components in his spares
and junk box. [t cost him 12s. 9d.
altogether. _ s
Hope for East Anglia

T was announced recently in the

House of Commons by Mr.
L. D. Gammans that provision had
been made by the BBC for a
television link to East Anglia.

Full approval had not yet been
given, he said, but priority had
been agreed for it in the next
cxlension programme,

They Like It in the States

T the end of last October, there
£X were 25,690,000 television
reccivers in the United States, an
incrcase of 4,456,000 on the
number at the beginning of 1953,

It is reporied that aboul 56 per
cent. of homes in the United
Slg_ts_s__ possess a _TV_ set.

The Editor will be pleased to con-
sider _articies of @ practical nature
suitable for publicaifen in ** Practical
Television,”  Such articies shouid be
wrirten on one side af the paper oniv.
arnd  thowld comiain the name and
address of e sender. Wiiist  the
Editor does not hold himself respons-
iz for manuscripis, every cfiorr will
be made- to return them i a stamped
and  addressed  envelope is enclosed.
Al correspondence  intended for ihe
Editor should be addressed 1o : The
Eiior, * Practical Television,”
Gearge Newnes, Lid., Tower House,
Sewthamprion  Streer, Strand, W.C.2.

Ching 1o the rapid progress in the
design of radio apparatus  and 1o
our efforts to keep onr  readers in
fonch  with the latesr  developmenty,
W give He o warranty that apparaiis
described in our colimins is nor the
subfect of letters paten:.

Copyright in all drawings. photo-
graphs - and  arvicles  published  in
" Practical Televivion ™ 5 specificallv
reserved  shroughour  the  conniries
signatory 1o e Berne  Convention
wnil the US.A. Reproduciions or
iiiarions of any of these are :herefore
cxpressiy forbideden.

Longer Viewing
HE BBC intends to boost its
TV service after what has
been described as a ** belt-tighten-

ing period ™" owing to the enormous
mgp 4

expense of lelevising the Corona-
f1on. 3
The main principles of the new

scheme are at least three hours
viewing each evening and a pro-
gramme on Sunday afternoons
which has long been a strong
subject of complaints. It is also
intended that a different form of
news presentation be prepared
including ** live” outside broad-
casts.

New Station’s Range
THE range of the new trans-
mitting station to be con-

structed on the Isle of Wight is
expected to extend to Lyme Regis
in the West to Seaford, Sussex in
the East. The reception area will
include Hampshire, Dorset, West
Sussex and parts of Wiltshire,
Berkshire, Surrey and Somerset.

It is still ironic, however, that
some villages on the Isle of Wight
itself will not be able to ecnjoy
the amenities of lelevision as they
are stll without an electricity
supply.
Low Net Profits

HE Scottish Radio Retailers’

Association report that al- ~

though good gross' profifs were
made on last year's sales of tele-
vision sets and equipment, the net

Michael Pertwee, Helen Cherry, Wolf Mankowitz and Pat Kirkwood take
their seats for another edition of ** Guess My Story,” TV’s parlour game
in which the panel try to guess the identities of people recently i n the news.
iy o ‘ ' - 4P g b

T
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profits were still ** distressingly
low.” )

The Association believe that this
is brought about by the large
percentage of receivers that arrive
at dealers’ shops in need of imme-
diate attention and servicing before
they can be installed in a customer’s
home. Valves, more than cathode
ray tubes, have been the main
trouble.

Beware Poultry Thieves !
N the few weeks preceding
Christmas, Colonel John
Wynne-Morgan of Boxmoor Farm,
Hertfordshire, used his TV set for
a very unusual purpose. He

Sally Barnes, whose first appearance on television
resulted in a monthly appearance until the end of

_last vear and a series of her own,
songs at her Wandsworth home.

switched it on every evening not as
a source of entertainment but as a
burglar alarm.

On the Colonel’s farm are 200
fat turkeys and poultry and he
did not wish to take any chances.
Whenever a small flicker of inter-
ference appeared on the receiver
screen, he knew thal a car was
approaching the farm and took
action. The lawns and coops of
the entire farm were flooded with
light at the pull of a switch and
Colonel Wynne-Morgan was ready
with his shot-gun for the visitor,

* Our friends were a little put
out at first,” he said, ** but they
know about my °tele-spotting’

now. I just pity the Christmas
poultry thief who does not_!,"

Problem of Public Showings

SMALL television theatre on

Brighton promenade has pro-
duced a problem. It is only open
to the public during television
viewing hours and is officially
known as an ‘' exhibition of TV
receivers " for which an entrance
fee of 6d. in the afternoons and
Is. in the cvenings is charged.
The theatre is run by Switchit
Relay Company, a radio firm,
and 1s managed by Mr. Jack Leslie.
A large notice outside reads ** Tele
Theatre Exhibition and Café.” -

“Af it were exclu-
sively a TY theatre,
we should need a
licence from the
Postmaster-
General,” Mr.
Leslie has stated,
“but we haven't
got any licence. We

 charge people to

see the exhibition
of family-size sets
and the theatre is
only there to help
us sell sets.”

The point of
argument appears to
be  whether the
theatre comes
under the category
of a place of enter-
tainment or an
exhibition. -

Aid to Fire-fighting
IT is possible that
television  may
be wused in the
future as an im-
portant aid to fire-
fighting. :

The  Glasgow
Fire Brigade
recently staged a
mock fire at the city fire head-
quarters with TV cameras picking
up the scene from a nearby
building. The pictures were
transmitted on a closed circuit
to a control room where officials
were able to watch the progress of
the brigade’s efforts, while a running
commentary was given by radio.

In this way, it is hoped that the
appropriate instructions can be
relayed back to the firemen without
delay.

In the demonstration, the camera
was operated by engineers of the
Pye Scottish Telecommunications
Company. Their only difficulty was
smoke being blown across the lens.

rehearses - new

January, 1954

Guard Substitute

T Houston ‘Gaol, Texas, prison
officials are keeping a closer
watch on prisoners by means of
television cameras set up facing
cells, in the dining-hall and the
reception room.

Pictures are relayed by a closed
circuit to eight monitor screens
in a control room. As soon as
any trouble seems likely, the alarm
is given and precautions taken
immediately.

The prison disciplinarian, In-
spector W. P. Haley, has said:
“ All incidents between prisoners .
and guards have ceased since
cameras were brought in. They
are a great success.,” His en-
thusiasm, however, is not shared
by the prisoners themselves. They
complain that the cameras make
them feel shy and embarrassed.

Leave Brightness Alone

TOO many viewers like to look
at a piclure of standard

brightness instead of a raster of

varying shade.

Speaking on this at Nottingham
recently, Mr. D. C. Lightbody, a
lighting engineer at Lime Grove
Studios, said : ** We try to give
varying picture qualities to poriray
the mood of a particular incident.
The sooner viewers appreciate
this the better. It will save them
the trouble of twiddling the knobs.”

Dutch May Pay £3
IT is learned that the Dutch
Government is considering the
possibility of a commercial tele-
vision service. The Government
has proposed that the licence fee
per year should be £3 and that
the number of weekly viewing
hours be increased {rom five to
12 hours.
There are about 10,000 cets
in use in Holland.

Less Press Information
REPORT from the United
States says that newspapermen
are not taking very kindly to the
impact of TV on the country.
They claim that it is killing the
press conference.-

When a high Government official
is interviewed mnowadays, press
reporters rub shoulders with tele-
vision engineers as the inter-
viewee addresses more to the
TV camera than to the _iournal'ists
who believe that the frank in-
formation that was given them
before is replaced by political
campaigning speeches.
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_ PRACTICAL TELEVISION

Spec’alists in Chassis manufacture for
over 20 years—offer to the enthusiast their

14" AND 17
TV.5. RANGE |

. in Chassis form

BOTH Models are §

similar in general
specification, having
19 Valve Superhete-
rcdynz Circuits with
Instantancous §-channel s2 Lx.mr switching
and aluminised recteangular, flat-faced
Cathode Ray Tubes with tinted filter.

THE CHASSIS THAT GIVES THE
TRUE BLACK AND WHITE PiCTURE

Prices :
TV.s5. 14in, Chassis, £54.0.3 (inc. P.T.)

TV.5. 17in. Chassis, £64.15.11 (inc. P.T.)
ARMSTRONG !V LE55CO. LT,
Warlters Road, Holloway, London, N.7.
Telephone : NORth 32134
e——— ¥} 1% L] Se—
(Regd. Trode Mark)

SOLDERING
INSTRUMENTS

FOR

SUCCESSFUL HOME CON-
STRUCTION AND  ALL
SOUND EQUIPMENT
SOLDER JOINTING

" STANDARD  MODEL,”
as  ILLUSTRATED, 125/6

volt range supplied.
6/7 1o 230/250.

3/16" dia. bit Standard Mcdel

Equally suited to daily or intermit-
tant usie
Made in England

Registered Design
(British, LL5.A., Foreign Patents)

Export Enguiries Invited
WRITE DIRECT TO

PRODUCTS LTD.

CRANMER COURT, CLAPHAM
MACaulay 4272

Any

Bhiclds ns {llustrated
10/6 extra.

ADCOLA

Sales, Oflices & Works :
HIGH ST., LONDON, S.W.4.
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THE UNEX T.v. AERIAL
witTH THE DRIVEN ARRAY

For simplicity in fitting, high

-electrical performance and
long and trouble-free service,
the UNEX has no equal.

Like the popular Dublex,
the Unex is a driven array
with excellent electrical and”
mechanical features,

Vitally important points to
note on the Unex are :—

@ EASY FITTING. — Diametri-
cally opposed elements screw
into each cther and automati-
cally make contact with down-
lead terminals.

| @ SIMPLE DOWNLEAD (‘ONl\L(‘ﬂONS —Exce!-

fent accessibility plus spring loaded briuiding clump

ensure speedy and positive connections,

© HIGH ELECTRICAL PERFORMANCE.—Forward
gain of 3dB Froni/Back ratio of 23dB guarantce
excellent electrical efficiency plus maximum inter-
ference rejection.

@® INEXPENSIVE.—Prices are low despite the high
guality materials used. 83S—complete with 61t
alloy mast, single lashing bracket, ete.  £3.19.6.

83T complete with 107 x 2% lightweight mast,
double lashings, ¢, cooivinveinnnnn. £6.15.0,

83F complete with 14’ x 2% hiweight mast,
dauble lashings, etc, £7.12.6.

B3C complete with cranked arm,
- N O e R

83X array only for own mast fitting ... £2. 4.0,
Above are for all vertical channels. Add 5/- extra
for horizontal versions.

CASTLE WORKS STALYBRIDGE CHESHIRE
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. Jovuneyy VOM .

U.E.l. Coren.

LONDON, W.C.I.

THE RADIO CORNER, 138, GRAY’S INN ROAD,
(Phone TERminus 7937.)

PYE 45 MOS8, STRIP.  Ready made f(or
the London vicion channel, &nd easily
madifled for mh‘-r st 5 as per derafls

[mhlvshed ac Televizion.”
Complete with § valves Ela"l and 1 EAM.
BRAND NE\\'. ONLY 70 - (postage, ete..
2'6).
i 1355 RECI LIV ER, asz specified for
* tnexpensive Televizion." @ cnnv Dr
which is supplicd, Compleie wit
»a'ws 8P6l, and 1 cath S5U40C apd Vl]l?ﬂ
Ul1l. Used. exvellent condition.

l.)‘\[ Y B0/8. (carriage, etoc., 56.).

] 'S FORU USE WITH THE
‘1. —Type 24, complete with vaives

s for all TV Channels.
ONLY 85- TYPE 26 Eor I-;Jf._fm Cold-
field, Holme Moss and mplete
with vaivesand BRAND NE“ lN '\'iM\F“RE:;
CARTNONS., ONLY 59'6d. T
\icnmeNcan}pTNcwith valy

NEW AKERS C ﬂ.}llD

59'6- Postage, cte, 24,

please

INDICATOR UNIT TVYPE 62\, A two
deck chassis job, this contains VCRIT
Tube with mu-metal sereen, 13 valves
EF0, 4 of SPtSl 3 'of EASN, F!II‘! 2 ‘of KHS1,

N NEW ONDITION IN MAKLRS
TRANSIT C M,La ONLY 99 6 (carriage,
eto., 10/6).

AMPLIFIER

—Ideal for com ersion
. pre amp. lete
TONLY 15'» (m‘tage.

into a high gain
with 2 valves EF
ete.. 16).

Open until 1 pan. Saturdays.
Cash with order, please,-and print nome

We are 2 mi

RECEIVER R 3118.—A further supply
of the very popular unit we sold out of a
few months ago. Ideal for conversion to
TV, having a built-in A.C. Mains Power
Pack for 180-240 volis, Is tremendously
hawerf‘ul employing 7 LF. stages of 12

with 4 m !mnd width, and has 15

! ves : 6 of VRES, 4 of VREZ, 2 91 VR,
and 1 each VR, Pil, 5?-1 and V&3
“"Magic Eye." In new condition, ONLY
97'8 tcarriage, ete., T,

AVYO MOD
METERX,

vIVE

I!GAI TEST

. Com-
pletely sc des 40
ranges of AC./D.C L, wo' age, and
resistance, Have had some ase, but every
instrument has been thoroughly checked
and tested and is GUABRANTEED IN
PERFECT WORKING ORDER. ONLY

8.6.

TRANSFORMVERS. -Manufactured to
our specifications and (ully guaranteed

Norma! Primaries,  126-0-425 v, 200 ma.

63v. 44, 63v. 48,5y 3a, ONLY

50-; 360 v.-0-850 v, 160 ma,, 6.4 v, 5 a.,

A3v.3a,6v.da, ONLY 42'6: 230 v.-0.

250 v, 100 ma.. 8.-J v.6a.,5v. 18, ONLY

32-'8 350\'-D-ﬁaﬂv 150 m.a. 6.3 v. & a.,

5v, 3a ONLY 32/

shroud e upr}s

EH.T. w vith 2 windings 01’ 2 \

7267 KV, EILT. with 4

?_2 6. PLEASE ADD 8- [’()S‘T‘AC‘I—" FOR
ACH ’FR&WSFDRMER

R FOR VORGT
0-2 v. 1.1 a, 2-0-2

v.2a. tuos..l hJ 376.

and address clearly.

ns, from High Holborn (Chancery Lane Station), 5 mins, by bus from King's Cross,
Include postoge as specified and on Coeponerl Orders under £2,

YURS? TUBE, carviage paid, 42'86.
-Dr\.RQIJ BB SU4G, %:0':

31 36
SPGI t\"RSSJ 4'8 ;

, Bd.

. A [ili
15w, 2 5 k 2~
(8 0" l(lﬂ'\ll"‘k\- WITH SLUGS.—lin.,

tin., 10d.

SEIS.—Mica and Sllver Mica,
Tubular 01 _mid.,

m
05 mid,, 9. 7 005md, s«l f mid,
ndmlt'zﬁl\.\‘EE 1 mid! 2.5 kv.,

COND
Bd.
ad. ©
2-;
46,

FLEACTROLYTICS,.—8 mid. 450 v., 26
Bxﬁmfﬂ.i‘ﬂ v..49; 16 16 mid, 450 v..
- 2hmfd. BV, 18 mfd 12v., 18,

l RIMMERS,—3-3) pf., Td.

PM SPEAKERS, —6lin, Rola with trars-
former, 176 : 10in. LECTRONA with
transformer, 278 : 12in. GOODMANS
15 ohm speech coil, less transiormer.
99 6. All speakers BRAND NEW AND
UNUSED. Postage 2 - cach please.
PUBLICATIONS, Practical TV Argus
Televisor. Details and Blue Print, 219,
Inexpensive Television, 2/9. TV Picture
Faults, 3'9. TV Fault Finding, 5'3.

W. B. SUPPLIES

100, Oldham St., Manchester 4
Tel : Central 4246

TERMS.—Cash with Order, Orders under
¥l, add 6d4. postape. Over £1, 1/- postage.

GERMANIUM DIODES, 1/9 cach ; 2
for 3=

PYRENX INSULA
213.

TORS,—Tin,, 13 ;: 2 for

TWIN GANG CONDENSEHRS.—.0005 mid.
4in. x Zin., 2'-

& v. VIBRATOR PACKS,—Output 90 v.
Store soiled. 8 11 complete.

nE (Tll‘IFlﬁ.—I! W.. 230 v. 60 mls., 5/~
230 v. 75 mils., 3

“ TRE-WOLU \0 roTS., 5 watt. 15 K.,
1K K., 50 K., 1'6. .
H VOLT \( B CONDEN? 8.—.01
mfd. 4 kV: mid. 5 kV.. .04 mfd. 2.5 kV.,
.05 mf'j RE 3 ” - gach,
32 x 32 mfd. 950 v.
2 mid. 350 v. Midge:
1. 1,000 v, Blocks, 16
50 pF. meh-e Caramir, 1/~
e Hys. Z4 mis., HEF.

T8
KNOB & DIAL, 2iin, grafuated O to 10,

Bl
REYV, COUNTERS.—Ideal for speedometer,
b~

TV LOFT ARRIALS,—Adjustable arms,
17/6 (state area),

THERMO-COUPLE
411

METERS.—) .to 4

R‘i.—\"llxad valu.es 25 In packet
otion, 3= p

LYONS RADIO|

3, GOLDHAWK ROAD, Dept. M.T.
SHEPHERDS BUSH, LONDON, W.12.

Telephone : SHEpherds Bush 1728
TIHE BDEGIANNE Rs TIME
CATHODE RKAY TUB
—Brand new and unused in mal:
traneit crates. Televizsion pictur
cnsure frecdom from cut-off. St

left at the BARGAIN PRICE ol only 35 -
curriage 36

INDICATOR UNITS TYPL 6.—These
units as featured in the September ©* P.T."
complete with all valves (1-VRS1's and
3-VHE3's) and cathode ray tube type VORYY
carefully TV pletare tested to ensure
freedom [rom cut-ofl. In * Used " good
condition, PRICE 65 -, carr. 86, or Brand
new and unuszed in maker.'s' transit case,
PRICE 85 -, varr. TG,

RESIN COHED SOLDER.—A  large
purchase of first class guality resin cored
radio solder cnables us to offer it ar less
than trade price in economical coils of
{Ih.atg9; 11b.at7-; 11b.at 120, Post
pafd,

5
-L')“ll “wire-wound pots, H.V. conde:
resistors, switches, cathode ray tube
VOROT with mu-mptal screen and mas
useful parts. Evilt on a twg-de
with cover, overall size 18 x 11!
In good vsed condition with all valves

has
Biin.
and C.R.T. tested to ensure freedom from

cut-off. PRICE
R.F. U \IT'\

6.10.0, carriage 06,
\l‘l

26 .m[l a7

—-Th(‘ 30

o . Fre

typo 27 LS5—55 I\‘Ic ,v}.
PRICE EITHEHR TYPE 386, post 26, A
few only with broken slow-motion drive.
PRICE 30 -, post 26,

typz 26 3 Meiz),

—THE MODERN BOOK C0.—

BRITAIN'S LARGEST STOCKISTS
of Erglish and American Technical
ooks
Television Tesl Eguipment, by E. N.

Bradlry. “5s,, postage 3d,
Televis imdamentals @ Theors,

l ircuits & Servicing, by K. Fowler
nd I B, Lippert, 42s., postage 1°-,
Tf'll‘\hll.‘ll‘l Picture Faults, by J,
Curaand L. Stanley. 8s. 6., postage

5.
Te tv\ ision Fxplained, by W. E. Miller.
s DS G,

vers, by E. N, Bradiey..
. Al age dd.

'tulmhmn Ilut-i\im: Equipment,
by W, T. Cocking, 18s., postage 9d.
Servicing  Instruments, by
Bradley. 4s, 8., postage Sd.
Wireless World Television Receiver:

Maodel 20 3. 6., postage 2d
Examples in Electrical Caleulations :

Rdio
N,

1962, by Tne Admiralty. 17s-. 6d..
postage Is,

Television  Faults, by N, Stevens.
Be., postage 3d.

The Magnetic Amplifier, by J. H.
Reyner. 15%., postage Gd.

The  hseilloseo k, by E. N.

Bouol
Bradley. 5s., postage 4d.
Sounid Repreduction, by G. A, Brigge,
17=. 6il., postage 6d,
(81 Antennas,
Tunees @ UE
18~., postage Gd.
Tadio Valve Ikata, compiled by * Wire-
less Wourld ™ 3-<. 8d., postaze 3d.

Write or call for new catalogue,
19-23 PRAED STREET
(Dept. T.1), LONDON, W.2

Cuoen all dau Safurday
Fhone : PADdinglon 4183

Converters &
Ly M. 8. Kiver.
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CORRESPONDENCE|

the Editor does not necessarily agree wllh the opinions exnrvssed
by his correspondents.  All letters must be accompanied by the
name and address of the sender {not necessarily for publication).

VCRY97 VARIATIONS
IR,—I feel prompted to write to you as I think
the following may be of some use to the dozens
of home constructors who are building sets and
experimenting with the VCR97.

I recently built an ** Argus,” and after numerous
“learner’s " troubles, finally got a good picture—
but, out of four different tubes which 1 tried in the

. set, none had the same characteristics, but only one
did not suffer from * cut-off.” However, this one
wds not a good enough picture compared to my
other three so 1 chose the best of these to walch,
despite the fact that it had a dead square cut-ofl of
4in. This annoyed me, however, and I finally hit
upon two old permanent magnets from a two-stroke
cycle magneto.

_These are about 6}in. from pole to pole and semi-
circular in shape—about the same size and shape as
the tube screen periphery.

These, when placed at each side of the line-scan
area immediately pulled the picture area clear round
the curved edge of the tube. They now supply a very
useful and powerful supply of push-pull deflection
when used in conjunction, and they centre the picture
independently, without using the shift controls.
Better definition is now possible through being able
to increase the E.H.T, without it being necessary to
call for more timebase H.T. from an already heavily-
worked 425 volt. Also, my picture and raster always
suffered from a slight wave in the vertical resolution,
but this has now disappeared, and line and frame row
* hold ™ over a much larger area of the potentiometer
travel.

I am sorry if the foregoing sounds like rambling
to you TV theorists, but it does seem to overcome

~the * cut-off " drawback, and also seems to have
iother advantages—not the least being simplicity !'—
N. Hewnperson (Huddersfield).

VALVE DEFECTS
IR,—With reference to the letter on this subject
in the December issue, and your comment on it,
can any reader suggest a reason for the following
occurrence.
Just after switching on my home-built TV I heard
a loud crack such as is caused by high-voltage flash-
over., [ took a chance and left the set on; per-
formance was normal and a later investigation
failed to reveal any defect. Nothing further occurred
and the set has run normally for several weeks since.
Recently, I decided to change over to Pontop
Pikc ; on taking the line timebase out I saw that the
glass of the EL38 was starred for about lin. as if a
discharge had occurred through it. 1 suspected a
flashover from the E.H.T. cable but invesiigation
showed the starring to be on the side furthest from
this cable. The only lead near was the anode connec-
tion, but where could it flash over to? My only
explanation is that the arc-over was from the anode
:t::agsto the suppressor-grid support clips inside the
F1 38,
The starring of the glass seems to be on the inside
surface over an area of roughly lin. by {in. It takes a

form suggesting a flash travelling over the inside
surface rather than through the glass.

The C.R.T. is a 9in. Mazda, the line output and
E.H.T. transformer is Haynes, type T27. E.H.T. is
reduced by additional cathode bias to approximately
7 kV.

Incidentally, the EL38 wvalve seems to be still
serviceable.—H. C. Rosinson (Crook, Co. Durham).

) IS TV A MENACE ?
IR,—I warmly disagree with V. B. Richards
(Notts), re television as a menace. To put it
mildly, this iremendous achievement is surely due for
a colossal future, but let us look for a minute at
some of the previous inventions. Did the motor-
cycle oust the bicycle? Did the advent of wireless
oust the gramophone?  On the contrary, their
sales increased !

What is peculiarly interesting is that in the cinema,

vision came first and sound arrived later ; whereas
in radio transmission, sound arrived first and vision
second !
_ Personally, 1 doubt whether public entertainment
is due for extinction via the advent of television. The
experience of the normal human is that, if he or she
hears music they really like, they desire either 1o buy
it or to hear it again, say locally, at a concert, etc.
I strongly suspect that if spectacular swimming, or
boxing, or acting, or opera, and so on, is televised,
and later an opportunity occurs to see the same in the
flesh, plenty of the previous television * andience ™
would go. For instance, why do enormous crowds
flock to see famous film stars when they visit our
shores—and they are not even acting at the time ?

The fact seems to be that these great modern
inventions only serve to whet the human appetite for
the * real thing,” if, and when, it comes along. Till
very recently, personally, 1 detested boxing as a
public sport. After four weeks of television, | am
getting quite keen on it !  The close-up views fairly
cpened my eyes Lo several things in the game!

I a boy. keen on astronomy, sees an eclipse of the
moon televised, will he remain indoors, a passive
armchair spectalor’ Hardly ! He is far more
likely to rush outside and get his own experience,
without delay, as well. After all, the human mind has
a wonderful knack of sorting out real value ; and
that which is good survives. Do public thaatres
kill the multitude of intensdaly active, amateur dramatic
bodies, up and down the country 7—" SCIENCE
Man " ( Belfast).

“H* AERIALS

IR,—I feel T must cross swords with Mr. Harknett,
regarding his article on “ H" versus the multi-
element array. This article would appear to be a gross
modification of the facts in order to present a point of
VIEW.

First, a reputable manufacturer always takes steps
to ensure that the matching of a multi-element array
is correct,

Secondly, a quarter wave space * H" aerial has an
impedance of 50 ohms, and only by a large stretch
of imagination can be termed nearly 70 ohms,

Thirdly, the use of twin feeder is in theory advan-
tageous, but in practice the proximity of the feeder
to near-by objects results in considerable unbalance,
and severe interference pick-up. A coaxial feeder on
the other hand, by virtue of its outer scresning, can-
not be upset by proximity to near-by objects.
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Fourthly, the use of a metal pole is common to
both the * H™ and multi-element array, and must,
therefore, have the same bad effects on each aerial.

Fifthly, the question of interference reduction by -

virtue of the considerably improved polar diagram
of the multi-element array has been conveniently
overlooked by Mr. Harknett., The improvzment

in signal-to-noisc ratio obtainable by the use of an

reputable multi-element array should be seen by Mr.
Harknett.—W. R. Frupe (Northampton).

ADMIRALTY PATTERN, 4790B RESPONSER

UNIT, DESIGN A
g[R,—ﬁ-Rc Mr. F. C. Penfound's (Patchway) letter
“ on the Responser RX for TV, is this the 1}
metre RX ?, because | definitely join in wishing for
details of the conversion, although both is quite
simple for all five channels, and very good results
obtained.

Thanking you for most interesting publication
in the PracTicAL TELEVISION ;: may it continue with
the same balance of interest for the constructor of
complete receivers and for the conversion of VCRY7,
etc.—J. LANGFORD (Parkstone).

[Has any reader any information to offer covering
this particufar unit —EDITOR. ] .

* A SHORTCOMING

IR,—A recent letter in your pages from Mr. V, B.
Richards has started me thinking.

Although 1 do not entirely agree with him on his
views, I do think that he has won a point when it
comes to his opinions of the cinema as an entertain-
ment medium. He says that no one will ever convince
him that an evening at the pictures is not better than
an evening walching television. Here, I am in
complete agreement with him and [ think I can
prove him right. )

A recent Sunday play was entitled ** Golden Boy,”
a story which I saw as a film in 1940. One scene was

set in a young boxer’s dressing-room a few minutes
before a big fight. This, by the way, was about half
an hour after the interval when wc were again
becoming interested in the play. The young boxer
is called from the room to go into the ring and
instead of following him to see how he fares, the
camera remains in the dressing-room with the roars
of the crowd giving us our only indication of the way
the fight is going. Here, the cinema triumphs, for
such a fight can be faked realistically by a film
producer but he has to have the time to retake shots,
if necessary. Presently the boxer returns to the
scene, He is covered with blood and is, of course,
dressed in shorts and boxing shoes only. We learn
that he has won and that he is champion. At this
point, atmosphere has been produced and has to be
maintained but instead. the word *" Interval ™ again
appears on our screen and the illusion is broken.
We could not understand the need for two recesses
in half an hour but when the next scene began we
discovered why. The boxer had wiped the blood
from his face, had donned an immaculate suit and
was pacing up and down his manager's office.
Thus, every time a complete change of clothing is
necessary, some form of interlude takes place.
Take, also, the case of the Guy Fawkes play last
November. In the scene prior to an explosion, the
whole action of the players was filmed. This was
obvious as all observant viewers can see the difference
between a filmed piece and a direct action, as well as
hearing the more subdued tone in the recorded sound.
We soon discover that the filmed scene had been
necessary lo allow the players to reappear afler
the explosion with torn clothes and bandaged heads.
The point | am trying to make is that in a television
play, when the aclion is continuous, many allowances
and tricks have to be used which spoil continuily.
In the cinema, we still see the action continuously,
but use of film has enabled the camera to record the
story in any location and as many times as.are needed
to get the scene right.—L. H. MALLING (Sevenoiks).

THE INTERLACE PROBLEM
(Continued from page 342.)

The Frame Flyback

It was once considered definite that provided the
frame flyback lines, which can be displayed across
a picture or modulated raster by advancing the
brightness control (in certain receivers, mainly
current models, this is not possible owing to the
inclusion of a flyback trace blanking circuit), are
evenly spaced, as in Fig. 5, a perfect interlace must
be occurring. This, unfortunately, is not always the
case, as it is possible—although extremely rare—for
the frame timebase to be * fired ™ at the precise
moment yet not to produce a perfect interlace. On
the other hand, though, very unevenly spaced lines.
as in Fig. 6, are a sure indication that the interlace
is severely impaired, if occurring at all.

In this form, then, the experimenter has available
another fairlv accurate interlace checking aid, and
provided it is used with a little thought it can be
extremely useful in determining the approximate
degree of interlace quality. The two sets of lines
actually represent the path traced by the scanning
spot during the flyback ot the *“odd ™ and * even ™
frames. : 2

The formation of the short lines are due to the
10 microsecond tops separating the eight framing
pulses (marked “ x" in Fig. 4), and the full lines
above them correspond to the series of unmodulated
lines which always follow the framing pulses. They
show up horizontally, instead of vertically as would
be expected, because the line generator is continually
deflecting the scanning spot horizontally at a much
faster rate, even during the frame flyback periods,
and it is because the spot in tracing them actually
crosses the same line twice that they show up at all
(and even then only when the brightness of a
modulated raster or picture is lifted above the black
level).

The precise number of lines displayed depends on
which framing pulse initiates the frame flyback, and
the speed at which it occurs. Two vertical columns
of lines are always in evidence, however, since the
prompting 10 microsecond tops occur at half-line
intervals, and the flyback lines are interlaced just
as the lines are in the picture. It will be noticed that
the space between the lines tends to diminish towards
the top of the screen, this being due to the gradual
reduction, in the vertical direction, of the scanning
spot speed during the flyback periods, and due
allowance should be given for this when assessing
interlace quality by such a means,
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Smith’s

for

current
“know how™

From Smith’s shops and book-
stalls you can quickly obtain
technical books on the latest

developments in circuit design,
new components, methods
and new theories. Books not
actually in stock can usually
be supplied within a day or so.
Smith’s Postal Service can
send books to any address at
Home or Overseas. Lists of the
standard works on any subject

gladly supplied upon request.

W. H. Smith
& Son
FOR TECHNICAL BOOKS

HEAD OFFICE! STRAND HOUSE, LONDON, W.C.2

seil CUR.T,, Tubes, Hener cathode short 9in.. 45/~ ; l.?in i ,5,. .

Ionburn“.ﬁn a5/- ; 12in., 56~ ; P. & P. on each 76.

l.l‘lmmem 5-40 511 10-100, 10-250, 10-450 pf., 10d.
ML SP ‘\hFR‘: with less

trans. trans.

dlin, i e ™ o 138

ain. W e me am s 1818 126

BN, .. w1808 12E

Bin. P i8'6 15~

o e 19'6
Post and packing on edch of the sbove, 1/- extra.
Output Transformers. Standard type, 5000 chms imp,, 2-ohms
speech coil, 49 : Miniature type 421, 33. Multiratio g&ﬂﬂ 7.000
and 14,000 2 ohms speech coil, price 5'6. 10 watt push- pu]I v
matching 2 ohms speech coil, 7-
Mains Trans. Pri., 200-250,v. Scc, .'3 1, B< G 8,9, 10, 12, 15, 18, 20,
| 2t and 30 volt st 2 amps., 13- F.
T.V. Power Supply Chassis, size ‘1'i X 5;in ‘A.C. mams 200250 v,
Complete with smoothing choke. mains_transformer, 40 mig,
350 whe., 3 16 mid, 450 wke., 32 mid, 450 wkg., 5 U4G, twin mains
fu=e, 11 pin output socket and matns lead, S eo*hﬁd outpnt 350 v,
209 mA. heaters 6.3 v, Tamp., 70/-. P. &1 :
Heater Transformer, Pri, 230-250 v. 6 v. 1] amn 6-: 2v.2! amp,,
5- P.& . eachl1- 2 4, or6voit2amp, 7
Completely built Signal
Generator, Coveragze 100
Kc =32 Kc's, 300 Kc s.-
800 Ke's, 200 Ko's-275
Me'a, 295 Mc/s.-8.5 Mes.,
8., 17 Me/s,.-
50 Mc's., 25.5 Mc '£.-75 Me's,
Metal case 10 x 68 x 4]in.
Size of ceale §! x 34in., 2
valves and rectifier, A.C.
mains 230250 v Internal
modulation 400 c.p.s. te a
depth of 30 per cent., modn -
lated or unmodulated. R.PP,
output continuously vari-
THB mogamlll vaolts, P, &

VLML } Superhet Tuning Units by famous manufacturer, brand
new. Input 200 ohms halance line, Frequency range 54-80 Moos,
174-217 Me =, LF. 45 Mc = permeability tuned. Provision for aute-
matic gain control. Size § x Gf x 4in. 9%n. scale. Valves used :
2 SAKS snd one 6C4. Complete with circuit diagram lezs valves,
1‘3 6. &P, 206,

H.1. \l‘\l'\ﬁi TRANSFORMERS, chaszis mounting, feet and

| voltawe panel Primaries 200 250, 300-0-300 60 rA. 6.3 v. 1 2., Ltapped
| atd4v. 63v.2a, tap4v., 13 6. :!50-0 350 T mA, 63 v. 9a. tap v,
8.3 '215'1 MM‘-D l.iﬂ mA. 3 ‘ 3a l.ap 4 v,
4v. - m. V. 2
on the atove transformers, 2- 500-0—500 105 mA.
3.3v.C.T.2a 5v,.C T, 500
C.T.4a.4v. C.T. 264, 27 6. 500-0-500 50 mA. 4v. C.T.5a. 4 v
| CT.5a. tv. CT. 4a,, 39°6. P. & P. on the above transformers 3,-
| ¥alve lolders, mouhied octal Mazda, and loctal, 7. each, Paxolin

octal, Mazda and loctal, 4d. each. Moulded B7(?, BEA and POA, 7d,
each, BTG moulded wh.h vreening carn, 16 each, 32 mfd., 350 wke. .
2i- lli\2-!d:ﬂ\\-kt( . 200 wkg., 1/3 ;40 mid,, ‘Eﬂwkg
A6 6 x ., 500 v <18 % 16 mid., 500 whke., 5.9 - 8 x 18
.. 350 wkg, "4 - 32 x 32 mid., 'hﬂ\s!; and
e § .5mid..2)wkg 11d.: 250 mid., 12 v. wkg 1
mfd,, 50 ¥, wire ends, 33 : 8 med., 500 v, wkg., wire ends,
# mfd., 350 v. wkg., tag ends. 1.8 ; 50 mfd.. 25 v, whe., w‘rPend%],
100 mid, 350 whg, 4- ; 100 + 200 mifd,, 350 whke.. 9/6 ; 16 + 16 mfd.,
350 whe., 3.8 : Kx- Go\ut f mfd 500 v. wke. size :1' x1, 2 for 28 4
5 200 v, '? lﬁxaﬂm{d '350 . 8= :
8 mfd,, Iﬁuwk £.
8 Omld 13 whe., 114, ; 42 + 52 mid.. min.,
4'-: S0mid.. 50 wke., 1.9 ; Minfature wire ends moulded,
100 pl :fm ul’ and .001 ea., 7d.

Combined 12in. Muask and Fscuteheon in lightly tinted pe] SDEX,
'\lewa=peu ed in brown, Fits on front of cabinet, 176. P. & P.

82
3P
§:
=

l h‘ame Oscillator Blocking Trans, 48.
Tube Mounting Bracket, size 9 x -l'ln 12in, tube clamps, 8l
| Smoothing Choke, 5 henry 250 mA., 7'6. 250 mA. 4 henry, 5~
230 mA., 10 henry, 10,8 ; 250 mA, 8 henry, 86,

Pocus L for any 9 or 12in. tuke except Mazda 12in., with
ier adjustinent, 15-. P. & P. 1.6,
™M, Fooas l nit for Mazda, 13in., v\ith Vernier ad/ustment, 17/8.
P& P 1
w ido- -\gglv P.M. Foens Units, Vernier adj., state tuke, 25,
PL&P

1
v

3 uzlw}[,l E:hll._,u~ €uil, low resistance mountine bracket 17.8

Coils, low line, lm\ gnpﬂdance frame, complete with O.P
transformer, 17/6. P, & P.

Ion Traps for Mullard or English Electric tubes, 5/-, post raid,
Terms of husiness '—Cash with order.  Dispatelt of goods within
shree dans from receipt of order. Where post and pocking charge is
nat statsd, pleese add 6d. up to 10+, - up fo £l and 16 up to €2,
All enguirvies and Lists, stanped, addressed envelope,

D. COHEN

RADIO AND TELEVISION COMFONENTS
23, HIGH STREET, ACTON, W.3.
pposite Grapada Cinema)

Hours of Business : Saturdays 0-8 p.m. Wednesdays %1 pm.
Other days 5-4.30 p.m.
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OFEN TiLL 6 AM SATURDAYS

TELEPHOMNES ;| AMBASSADDR 4033 & PADDINGTON B271/2

REMIER RAD]

|

TERMS OF BUSINESS —CASH WITH ORDER OR C.O.D. OVER £I
Please add |/-for Post Orders under 10/-, 1/6 under 40/, unless otherwise stated

(REGD.) B.H. MORRIS & C2 (RADIO) LTD.  EST.40YRS
THIS 15 OUR (D P'”, ‘mrs 15 oUR
w OMLY ADDRESS ept. 207 - EDGWARE ROAD « LONDON = W2 fowv anoaess
L
PREMIER — MAINS TRANSFORMERS Vi C.R. TUBES i RECTIFIERS .
All primaries are tapped for 200-230-250 v. «G.R. 516 i EH.T, Pencit Type 8,
malns 40-100 cycies. All primavies are | %in.  Blue  picture, Type K325 63l v, 1 ma, . &7
screened. All LTs are centre tapped. Ti{eat.el volts 4, Anode " 11({:";}10‘ !;25'{"; i;‘i gfg‘
hl;lv'szi‘%ﬂa;o I S mA. A7 B, 25/~ lu‘(ﬁ\-; or}gmmagé‘rlﬁfﬁ_ W Kaso 1 mA, w BB
SP2508 mo—?:;n 60 MA. 4v. & £3.19.6 I ]w AR Y s AU
02a.4v. @35 " .. 25'- | Plus5-pks., carr., tos. Type RMI s Y A 4/-
| SE3004. 369-0‘;100 60 mA., 63 v. @ 05 | YUR 517C w RM2 135v. 100 mA. ' 48
v, @ 2 a. e ‘= | 6lin. picture, this tube is » replacement o RM3 1%v. 13mA i
s 5, 300-0-000, 60 mA., 4 v. @ { v .. RM4 250v. 250 mA. o 18-
.!5.93 4V, @ 358, 4V. @128, .. 25- 13’11"1:'&;%?5'{‘;?3‘1 \;Et'l}é?, g;sm.mnf»'fﬂg L.T. Type. I-ull \\-ne.
'\il'aﬁo.—\. 35043‘360 100 mA., § v [ il ] pkg_, ca.rr, im:, By. 1 amp. - 4'-
da.6.3v. @ 2-3a. .. i . B — —— | 12v.1amp. e Bis
smsn. mm 150 mA., 4 v. @ AUTO TRANSFORMER, 50 watts, }gvvgamv- - !1%-;?
128, 4V. @ 29a.,4v. @ Ha. .. 86/- Ilg]nl.:w% UL'SEEM&? ;g}rzm;&u& 23-230-250 volt. v.4amp. -
S, A\."?S-O—Sa 250 mA.. 63\:@ ] ¢ O
375 6.3 v, @ I5a. Ev‘ @238, .. B5-| T.V. WHITE RURBBER MASKS (COR-
st-sm sw-o-sco 150 mA., 4 v. @ A.C.RI. C.R. TUBES RECT ASPECT). We can supply a speci-
233 fv.@2da dv. ®22a.4v. {DIRECT REPLACEMENT FOR A CR 2X) | ally designed White Rubber Mask for
w35 8 " 47/~ | blin, soreen. 4 volt Heater. This Electro- :;:na? Rstbums??nt s\'?hiet&:} ?\!asl‘ze mi’llitf
SASRA o S0 TN, B0 6 o :az*a;amﬁ?,%F;iz~;:;’?§§f‘1%'j“azsfs‘é‘,%‘&‘éf For ound or Flat faced Tube. ‘
i CR 97 tube, 2,500 arr. and Ins. @ shect @i padbe
I'vrlal;n[:.ig‘zl-‘& f"r‘i'a%azveza 378 | o il THE NEW PREMIER
S .. SPECIAL OFFER Imavsan
Ex. W.D. STEEL AERIALS Wide Angle scanning, for ld4in. or
GRYSTAL HAND MICROPHONE Also ideal for fishing rods—BRAND NEW 17in. Tuhes may be used with a 12in.
High Impedance, Excel- 12(t. 3 416, sectlons of copper-plated Tube with minor modification.
lent frequency response steel highly flexible tapering . to Tunable from 40-68 Mc's without coll
light weight gives very iin. Brand new in container. Plue-in or core changing, completely isolated
hizgh quality results when type, 80 ; Screw-in type, 7.9, Pack- trom the mains.
used with tape recorder, inz and carriage, 1/8. Irsulaci&d Basze The New Time Base may be used with
amplifies for any type ol - Webbine waterprool carrying existing Premier Televisors to con-
P,A equipment Lom- case with shoulder-sling, ag - vert them to the latest type of picture
plete with screen lead and plug. 29'0. & ; T tubes, All the individual components
Plus 18 phg. and carr. ——— may be nu:zt]msed rgL)a total cost
(less tube),

of £3119'7
J.itﬂ buok;el. 3 6 post paid.

TELEVISION
RECEIVER
CONVERSION

The type AC/4 unit permits
receivers to be used for reception
of other channels without re-tuning
or alterations.

Type AC/M4KL (New Brighton
transmitter or Kirk o'Shotts on
a London receiver).

Type AC/4WL (Wenvoe on a
London receiver).

Type AC/4WB (Wenvoe
Sutton Coldfield receiver).
Also available for all other con-
versions, The unit is complete
with 5 valves and self-contained
power supply unic. Price 15 gns.
complete from your Dealer or
C.0.D.

Type . AC{3 neutralized
PRE-AMPLIFIER  without
the best
Price complete, 10 gns.
your Dealer or C.O.D.
Iflustrated leaflets, etc., on request.

SPENCER - WEST

Quay Works, Gt. Yarmouth

‘Phone : 3009, Telegrams :
Spencer-West, Gt. Yarmouth,

triode
doubt

Pre-amplifier available.

from

|

 COVENTRY RADIO

189, DUNSTABLE ROAD
LUTON

Tel. : Luton 2677

COMPONENT S!I;ZESCLAIJSTS SINCE

All B.V.A, and Tungsram valves in stock

EDDYSTONE COMMUNICATION
SETS AND COMPONENTS

Short Wave Components Catalogue 6d*
.C.C,, Hunts & Dubilier Condensers,
Welwyn and Erie Resistors.
Lab/Morganite, Erie, Dubilier, Colvern and

Amplion Potentiometers.

Denco, Osmor, Wearite and Weymouth
Coils and Packs.

Eddystone, Denco, Wearite and Weymouth

LF's.

Woden and Elstone Transformers.

Elac, Goodmans, Plessey, Ftol'a,-'CeIe:l.ian

Speakers.

Avo and Taylor Test Meters.

E.M.l., Scotch Boy and Grundig R.mrdm;

Tapes.

Valradio Vibrator Convertors,

SPECIAL OFFER
Ready Punched S5-valve chassis, size 12} x 8 x
2!, complete with attractive glass dial,
11t x 4%, Reflector Plates, Pointer and
Pulleys, Price 126, plus /- postage.

These are some of the components we
stock. Send for our 50-page Com-
ponents Catalogue, price éd.

FIRST-CLASS
TELEVISION and

RADIO COURSES
GET A CERTIFICATE!

Alter brief, intensely interesting study
—undertaken at home in your spare
time—YOU can secure your pro-
fessional qualification or learn Servicing
and Theory. Let us show you how !

e mermFREE GUIDE- ===«

The New Free Guide contains 132
pages of information of the greatest
importance to thore secking such
success compelling qualifications as
A.M.Bric.).R.E., City and Guilds
Final Radio, P.M.G. Radio
Amateurs' Exams., Gen. Cert.
of Educ., London B.Sc. (Eng.),
A.M.1.P.E., hM!Mu:hE.,
Draug| nship (all br

etc., 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
towme= 150,000 SUCCESSES- < uw
NATIONAL INSTITUTE OF

ENGINEERING
(Dept. 462}. 148, HOLBORN
DON, E.C.I
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YO!
| SOLVED

Whilst we are always pleased to assist readers with
their technical difficulties. we regret that we are unable
fo supply diagrams or provide instructions for J'HDdi_,Ifl'Ull,E'
surpius equimnent.  We cannor supply alternarive deails
Jor constrictonal ariicles wlich appear in these pages.
WE CANNOT UNDERTAKE TO ANSWER QUERIES
OVER THE TELEFPHONE, The coupon from p. 383
must be attached to all Queries, and if a postal
reply is required o stamped and  addressed envelope
must be enclosed,

USING RF27 UNIT

1 have recently purchased an RF27 unit and have not
been able to get any results with it, and I wondered if
you will be able to help me.

I have connected an aerial to the co-ax socket on
the front of the unit and 6.3 volts and 250v to the
respective connections at the back. The output I
have taken from the rear connector via a screened
cable to the aerial socket of a 5-valve superhet funed
to the S.W. band at approximately 7-8 Mc/s, also
coupling the two units with a common earth. All I
can get when I rotate the tuning condenser of RF27
is a sharply tunable hum at various points of the dial,
and at varying strengths. I am well within the range
of Wenvoe and should be able to receive this station.
The valves of the unit appear to be okay, and the H.T.
readings I get are as follows :—

First VR136=TmA approximately ;
Second VR136=2 mA approximately ;
VYR137=8 mA approximately.

I have changed the VRI136s around but still get the
same results. These readings were taken with just
the one valve connected in the unit.— D. Ralph (Yeovil.)

You should use an aerial designed for the trans-
mitter for maximum results. A dipole is necessary,
mounted in a vertical position for Wenvoe.

Rotating the dial will not necessarily tune in the
station for you, if your broadcast receiver is not tuned
1o the IF given by the RF27.

Perhaps the best method of approach would be
to tune the broadcast receiver to a quiet spot between
7 and 8 megacycles and then move the tuning dial
of the RF unit by 10 degree stages, and at each stage
give the oscillator trimmer, which is underneath the
chassis, a complete turn, slowly. You can then be
sure Lo tune to the IF pre-set on your broadcast

" TECeiver.

TUNING ADJUSTMENTS

1 have a Pye television console F.V.I.C. On the
back of the set are marked two adjustments of which
I hope you can inform me of their use. (1) Aerial
Trimmer, (2) LF. Rejector. Also, what effect would
these adjustments have if 1 fried moving them.—
P. Roberts (Aberdare).

The aerial trimmer is for setting the tuned fre-
quency of the aerial coil, and is generally adjusted
wilh the use of a signal generator. In certain cases

it is desirable to adjust it, in conjunction with Test.

Card “ C,” for maximum picture brightness con-
sistent with optimum definition and a balance between
sound volume and picture brightness,
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The - LF. filter should not be adjusted unless a
signal generator capable of tuning 35.9 Mc/s is
available. In this case the generator should be
connected to the aerial terminals and the LF. filter
adjusted for minimum video output. Its inclusion
prevenis spurious signals at the intermediate fre-
quency gaining admittance through the aerial circuits
lo interfere with a picture.

DEFECTIVE COILS

Could you assist me to locate the fault in my Sobell
T41 television receiver. 1 cannot get a raster on th:
tube. They are high resistance scanning coils and
are O.K. The symptoms are that I can get plenty of
E.H.T. when the line coil is disconnected. 1 have
tested the condensers in the line network and they are
O.K. The diode valve in the line is a Mazda U281,
the E.H.T. Rec. is a U24.

I suspect the line scanning transformer is not giving
its output as when line is out of circuit, If, in your
opinion, it is the line scan trans., could you advise me
where to get an equivalent.—R. Jackson (Prescot).

Although the line deflector coils in your receiver
may exhibit D.C. continuity, a short-circuited turn
or poor insulation within the coils may be the cause
of the symptom you describe. Coils possessing a
defect of this nature would tend to load heavily
the line output transformer with a consequent lower-
ing of E.H.T. potential. Removing the coils and
thus the loading, often restores E.H.T., which can
often be taken as an indication that the line output
transformer itself is up to standard.

Unfortunately, there are no direct equivalents to
the line output stage components used in your
receiver, but you should be able to obtain them easily
enough through a Sobell agent.

PROJECTION TROUBLES .

I have a Phillips projection model 704A. Recently
there has been a fault in the vision which has caused
large blobs of white to appear on the screen; travelling
from right to left very quickly. Sometimes it has
lasted only five or ten minutes, but at other times
perhaps all the evening. Now I can get no raster or
picture, but there is a bright horizontal line across
screen when the set is switched on. Sound is O.K.
I have substituted one or® two valves in the *‘ frame
section.”’

I have access to Phillips circuit if you can help me.
—L. J. H. Winter (E.11).

The initial symptom of interference spots on the
screen would indicate that a transformer or coil
winding was flashing over or on the verge of breaking
down. The final symptom is obviously indicative
of frame time-base trouble, but since the tube protec-
tion circuit has not operated the cause is almost
oeq}amly due to an open circuited frame deflector
coil. N
Projection receivers embody a tube protection
circuit which is arranged to come into operation
and cut off beam current should a fault develop in
one of the timebase circuits. Such a feature prevents
the fluorescent phosphorus on the tube face from
being damaged due to excessive local heating which
would otherwise occur.  Unfortunately, though,
while this circuit protects the tube from burns due
to scanning generator failures it is not entirely
foolproof, for an open-circuited deflector coil can
still cause a brilliant horizontal or vertical line on the
fluorescent sCreen, % e .
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VISION BREAKTHROUGH .

I have a Bush television receiver type TVI2B and

would be obliged if you could help me with a fault
that has developed. This takes the form of a loud
hum, which increases as the volume is increased,
but the picture remains perfect. It seems to increase
alse when a bright object appears on the picture,
for instance, a closz-up of a white dress or a white
background to a caption.
A few weeks ago I had reason to change the brilliance
control and it is sinc2 then that the fault has become
apparent. 1 have bezn over all the joints I made to
make sure there was no dry joint, Is it possible that
one of the valves EB41 has broken down ? 1 changed
these two valves about but it made no difference. The
set is 3] vears old. The contrast control has also been
renewed but the hum remained.—G. George (Stourport-
on-Severn).

Since the hum varies in volume as the picture
content alters, the cause would appear to be due to
the vision signal gaining admittance to the sound
channel. You can test this possibility by removing
the aerial from the receiver during a-transmission,
and if the hum ceases it is almost certainly the result
of vision on sound.

Incorrectly-adjusted tuned circuits associated with
the sound channel generally provokes the symptom,
and in this respect you may have inadvertently
disturbed the setting of an iron-dust core during the
process of replacing the brilliance control. Carefully
adjust each core associated with the sound tuned
circuits in turn for maximum sound consistent with
minimum vision on sound.

SUBSTITUTING THYRATRONS

1 should be most grateful if you could answer a query
regarding my Murphy V118/6.

1 have been having trouble with both frame antd fine
scanning oscillators, both Thyratrons, and these |
find most unstable, as usually during the evening’s
programme one or the other has to be “Hicked with the
finger. After this rather crude treatment the oscillators
operate normally.

Having purchased four of these Tdl’s during the
past nine months, T feel that I should like to remove
these oscillators by modifying the circuit to a hard
valve scanning generator. Transitron preferred.

If you feel that such a modification is feasible, could
you advise me of a suitable circuit ? 1 have available
several valves which 1 feel would suit the purpose,
SP61, EF39, SP41, Suitable voltage for the first
two could be taken from the noise limiter heater supply.
—W. Hathaway (Redditch).

Although it is possible to modcl‘y your receiver
in the way suggested, extensive experiment and
circuit analysis will be demanded to obtain optimum
performance, and we regret that such data is not
available. We would point out, however, that the
design of the Thyratron type gencralors ‘embodied
in your receiver is of high standurd, and we are
surprised to hear that extensive trouble is being
experienced with the valves themselves. [t may be

advisable to check the circuits, for a defective com-
ponent may be the provoking [uactor of the symplom
described.

RE-TRIMMING

You wrote to me recently regarding sound on vision
on my Masteradio T917. The effect I previously
complained of has disappeared, but I now get it instead

“centred.

" type of replacement transformer,

after the set has been in eperation for a while and it
persists. I presume it is due to the same cause as you
mention in your letter, but as it is now rather annoying
1 shall be glad to know whether there is anvthing I
can do to eliminate it.—J. Pugh (Tredegar).

If you remove the back cover (rom your receiver
you will observe four trimmers located to the right-
hand side of the chassis back. The aerial trimmer is
positioned between the two aerial terminals, and the
oscillator trimmer of similar type is positioned to
the extreme right of this, while two core-type trimmers
are mounted one above the other between the aerial
and oscillator trimmers—the top one being mixer
tu'ning and the one underneath the R.F. anode
trimmer.

You should adjust the oscillator trimmer for
maximum sound consistent with minimum sound
interference on vision, and the other trimmers can be
adjusted, if necessary, for maximum pieture bright-
ness consistent with optimum definition, though it
should be noted that in certain cases it is necessary
to adjust these trimmers also for a balance between
sound output and vision sensitivity. The sensitivity
and contrast controls should be used during the
tuning operation to prevent overloading.

PICTURE SHIFT

I have a Pye which recently developed a fault that
when switched on it is about 10 minutes before the
picture appears, though the sound come; through
quite normally. We have nad the set some time now
—about four vears. When the picture does appear
there is a black band at the bottom —a thin light strip
above it, giving the impression that the picture is not
When the brightness is increased to get a
good ** view *’ the uprizhts seem to get a * ghost ™’
and parts of the picture seem out of register. When
the picture is in register it is very black. Our mains
supply is 190 volts and there is a transformer to bring
it up to 230 volts, Can you advise me 7—A. E, Brown
(Watford).

These symptoms could be due to a wom picture-
tube, although the black band at the bottom of a
picture is probably due to the picture being out of
centre on the screen face. You should be able to
correct this by adjustment to the picture shift controls
located on the focus unit,

LINE TRANSFORMER FAILURE

My TV. set (Bush TLI1A), has developed a faull
which I believe to be the line output transformer beinz
off centre, there is no E.H.T.

The tube and rectifier (C751) were tried on another
set and found to be in working order. I still get the
whistle from the transformer which I believe indicates
that the line time base is working, but there is no
fluorescence on tube face.

As 1 would like to do the job mysel, but fail to get
the particular type of transformer, | should like to
know if there is any make suitable for this set and if you .
can give me the connections for same.—A. Burgoyne

NW.)

( Your query indicates that a probable cause of the
symptom is due to line output transformer failure,
as suggested. It will be necessary to use the correct
however. You
should be able to obtain this direct from the manu-
facturers concerned, or if there is any difficulty in this
respect, you could have the original transformer
rewound.
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“ VIEWMASTER ¥ Valves, exact to — 5 - FRACTICAL "MEtﬁHANIéS (Dee,
specification, guaranteed new and | | BATES: 4. _line  or part issue) contains an interesiing article
boxed, comprising 5 EF50, 1 6P28, I‘.""'j“f’f» average nl‘_‘f. \\grdg to l:m- on Fluorescent Lighting: low-cost
1 KT6l, 1 6P25, 1 EBC33, 2 6K25 ‘{I}:(ﬂ;‘.ﬁ‘»ﬁ."“‘i‘.‘." e e 2o XL Equipment  availuble from 20/
1 EBSI, set of 12 £6/2/6 (post and | | e addrecmmd st b rerald NALITE ELECTRICAL (BT}, 36,
insurance 2/-). * Tele-King' 16in. Manager, * Practical Television,” Stevedale Road, Welling, Kent.

Receiver, complete set of 1:
exact to specification, £9/9/-
Fo1, 6F12, Z77, 8D3, 6C4, W'I'T L'T'!

EF92 BAM5, EL91, 12AX7T, ?IS‘ any
8 for 56/-; EB91, GALS, HV‘Rz.A st'
1.4v _miniatures, 185, 1R5, 1T4, 4,
DF92, DL93, 7/6; 354, 8/-; any -l for
27/6; GVB’G 6GT, 6F6G, KT63,
YG3. 1C5GT, DL35 22, EBC33,
EF50, 20D1, .'B"J‘ 7C5, 7C6. THT, 8T,

7/6; 574G, 5U4G, 5Y3G, US0, MUI4,
T¥4, 12AT7, ECC81, UT8, DHTI, 6ATS,
6A8G, 2525, D25Z26GT, 6X4, G6BAS,
GBES, 6BWG Pend6, PYB82,

5 1345:

50LEGT, 35Z4GT, GSNTGT

. U404, UY41, EZ*IIJ 9/
6KIGT. EF8, EF39, 3Ad4,
6/-. All new and boxed. Postage
4d. per valve extra, READERS
RADIO, 24, Colberg Place, Stamford
Hill, London, N.16. STA.  4587.)

“ RADIO UNLIMITED" send from
coast to coast by return of post.
Generally acknowledged to have the
finest range of Radic and Television
Components at the lowest prices in
all London, and, even more im-
portant, fully guarantee all goods.
A posteard now will bring vou cop
of our bargain lists as issue

Simply print your name and address
on a posteard and mail to RADIO
UNLIMITED, Elm Road, "L

Fower House, Southampton St

Stramd, London, W.C.2.

SERVIO WISHES YOU A MERRY
XMAS.—Panel Lights, red or white,
complete with 6v bulb, 2/ each;
new ex-Gov. Resistor Panels, contain-
ing 10 resistors (popular values) and

valve top c¢ap on _paxolin _group
board, 6d4. each; Perspex Panels,
6in. x 3in. x 4in., 6d. each; 25{t

flexible rubber-covered copper Aerials

an reel, with plug, 2/6. A new book.
“T.V. Test Equipment,” 5/-; com-
panion book to " T.V. Faults,” still

available at §5(-. Our 1854 free mail-
ing list is now_available, write for
yours to-day. SERVIO RADIO, 156;8

Merton Rd., Wimbledon, S.W.1

(LBerty 65%.)
BAND THREE, Responser, 11 x 12 x
Tin., 160/220 mcs, Valves : 8/VRE3,

R66, VR136, VR137, VR92, 6 .13 mcs,

IFTs, new condition, 30/- icarr. 5/-1;
IFTs, new, canned, 7 mecs (R1355),
1/6; 10/13 mes, 1/3; Metal Recs,,
STC, 240v, 30ma, 3/6; 270v, B0ma,
6/-; GOOv, 30ma, 6/-; 12v, ia, 1/9;
all H.W. Aladdin Fnrmers, cored,
1. & or iin, 8d; R.F. 24 16/-; 25
20/-, 27 40/-; Meters, 2in. sq., 5 or
100ma, 7/-. Cash with order. S.A.E.
for list or enquiries, Post extra.
Immediate delivery. W. A, BENSON,
308. Rathbone Rd., Liverpool, 13.

NEW VALVES WANTED, small
large quantities, 3Q4, V6, 524,
ECLB0, EF80, EY3!, PL8l1, PY82,
KT61, 6L6N, VRI50,30, 5R4, B0, etc.,
2tc. Prompt cash, WM. CARVIS,
103. Nerth Street. Leeds, 7

T.V.—P.T., Argus and other Coil-
sets, m: sq. cored canned former,
2'3; F.M.. UHF Receivers and Kits.
Ring: BEL SOUND PRODUCTS CO.

Mariborough Yard, Archway, London,

E.17, or, if you wish, telepnﬂne
KEYstone 4813 A minute now can
save you both time and cash.

VALYES (prices in brackets for 5) :
VRO2. 2/- 17/6); VRE5, 3/- 112/6);
KTW63 (6K7G), 4/« 17/6); VRS9I,
4/6 (20/-): VRII, silvania red, 6V6G,
706 135/-)" 5Z4Cy, 5U4G, 8/« each:
post extra, 5.A.E list, THE RADIO

SERVICES, Lr. Bullingham, Hereford.
NEWNES Radio and T.V. Servicing,
3 wols., including diagrams, brand
new; cost £6; oflers? Box 161,
c/0 PracTical TELEVISION.

SUTTON COLDFIELD, Viewmaster,
1Zin. table model complete, offers?
Box No. 180, c/o Pracrical TELEVISION.

DO IT YOURSELF THE DERWENT WAY
44-page illustrated Booklet for Handy-

men.
Read about Formica: Tileboard :
making TV Cabineis and Tabies:
makinz Seazrass Stools: French
Polishing, and where to buy matena]s
From your MNewsagent, price
sa by Postal Ovder trom the pubn‘:h-

IERWENT CRAFTS Brigss, o

James H. Martin & Go.
for

“YVIEWMASTER,” “TELEKING,"”

“SOUNDMASTER," “TRUVOX

TAPE DESKS,” Compecnents, Valves,
Cabinets, etc.

Mail Order OMNLY, Easy Terms available.

FINSTHWAITE, NEWBY
BRIDGE, ULVERSTON, LANCS.

N.18. (ARC  5078,)
COMPLETE Argus Kit, new com-
ponents, drilled echassis, half-price,
£12/18/-. MACEKENZIE, 88, Wallace
Street, Ayr.
WANTED, 12Zin. EFElectrostatic Tube
VCR511A, new, 9, Burton Road,
Brixton. SW.9.

[T I 1T .-

Introducing the : —

TYANA TRIPLE
THREE

MAKE SOLDERING
A PLEASURE

SMALL
SOLDERING IRON
Complete with detachable
BENCH STAND 19/6
The smallest high-power
soldering iron. Length
only 8% ad,ustable long
bit dia. 3”6 mains volc-
;sas IDD,’!IO 200/220,
1250,

Replacement Elemants and
Bits for both types olways
available.

KENROY LIMITED
152/297 UPPER ST.,
ISLINGTON, LONDON,

VIEWMASTER Kits, brand unew,
specified parts compiete less speaker,
£25/10/-;  assembled sound/vision
Chassis, £7/7/-, Send for Construc-
tor's Envelope to-day, 7/6, post free,
Whiteley Components: WBI01, /-3
102 18/B; 103, 42/-; 103A, 52/6; 104,
15/6; 105, 47/2; 106, 26/6; 107. 32/6;
08, 33/3; 109/1 or 109/2. 22/6; 110,

111, §/9; 200, 18/6; GEC Ncon,
Colvern Pot, Kit, 23/3; L7907,
with 2 fuses, 8/11; Morganite Pots.,
4/6 each; Bulgin Kit, 13/-; TCC Kit,
London £7/1/8, other areas £7/8/8;
Maorganite Resistors, London, 36,3,
other areas 35/-; Wearite Coils, Fil-
ters and Choke L9, London 24/., Wen-
voe 28/., other areas 30/-; Westing-
house  14A86, 20/4; 14D36, 11/7;
WX3, WX6, 3/8 each; 36EHT100, 29/5;
complete EHT Boost Kit. £3: STC
K3/100, 14/8; K3/45, 8/2; K3/50. 8/8;
stamp for list; postage extra under
}31_2,” MASBEY, 58, Wakefield Ave.,
ull,

"“DIRECT T/V REPLACEMENTS"
erables you to purchase all your com-
pcnents, valves and T/V books from
one supplier. Largest stock of manu-
facturers’ and home constructors’
components. Spares Manugal and
Supplement, 9d. 124-136, Lewisham
Way, New Cmss‘ S.E14. (TIDeway
”33(\ and 36986,

TELEKING m'rs are cheaper now.
Send stamp for Teleking, Viewmaster
and Superior, 15 lists, MASSEY,
38, Wakefield Ave.. Hull,

50 SECONDHAND Televisions always
for sale; famous mpkes, TOMLINS,
1217, Bruckley Rise, Forest Hill, S.E.23.
(FOR. 5497,

EDUCATIONAL

FREE ! Brochure giving details of
Home Study Training in Radio, Tele-
vision, and all branches of Elec-
tronies. Courses for the hobby
enthusiast, or for those alming at
the A.M.Erit,LR.E. City and Guilds
Telecommunications, R.T.E.B. and
other  professional examinations.
Train with the college operated by
Britain's largest electronic organisa-
tien; moderate fees, Write to E.M.I.
INSTITUTES, Postal Division, Dept.
PT23, 43, Grove Park Road, London,
W4, mssocuned with H.M.V.)
LP.R.E. Data for constructing
Aerial-strenzth  Meter, 7/6; 5.500
Alignment Peaks for superhets, 5/3;
samp]e copy ' Practical Radio Engin-
eer.” 2/.,  Membership-examination
particulars, 1/-.  Syllabus of seven
postal courses fre€ and post free.
SECRETARY, IP.R.E, 20, Fairfield
Road. London. N.8.

Telephone : |

Reg, Disign
i?ﬁ-SSTBGi Canenbury 4905-4663

’-.l.n-mn-w-—-u-z-n-mn-

WATERLOO RADIO
(Waterloo Bridge Roundbout)
35, Tenison Way, London, S.E.I.
METAL RECTIFIERS.—Bridge  612v,
1 amp., 511 : 2 amp., 88 ; 3 amp, 85 ;
4 amp., 1157 f amp,, 158 HW. 125y,
AC input. RML COmA. 29 ; RM2 100mA.,
437 RME 135 mA, 53; RM4, 275mA.,

250v. (TV Rectifier), 15'6. Post 1.
VALVES.—SAMS, 6CHS, 2514, VY2, 6BAS,

EBES, 6C6, 1ZBEG, 6RWES, GBWT, JA4, NI8,
W77, 5005, UTS, 6Kege, 1US, 1T4, BGALS,
EBJ6. €K7z, BAQS, 78 each, I for £]. HK3,

12K ere, 105, 5763, VRIS0:M, CAGT, (/6 each.
LOUDSPEAKERS,—3lin., ¢in., 5in., 14.6 ;.
£lin., 152 ; 8in,, 0in., 22/8. Post 1/
GERMANIU W DIODES. —2-each.
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COMPLETE VIEW MASTER SERVICE

' ALL MODELS

FULL HIRE PURCHASE FACILITIES

Prices of individual stages are as follows.
or alternative components as detailed in our list.

PRICES.—We can save you up to £7 on your
View Master.

RESISTOR KIT.—Every Resistor labelled with
value and position in set. No knowledge of the
colour code required.

LONDON KIT, 26/-. OTHER MODELS, 24,9.

HIRE PURCHASE.—Full Hire Purchase facilities
are available for complete or part kits, including
valves and tubes. Our Hire Purchase leaflet
gives full details. All H.P. orders are completed
within seven days.

PRICE LIST.—Our very detailed Price List is
available free. Send for your copy now.

INSTRUCTION BOOKS.—AIll models, 7/6.
Please state model required when ordering.

WIDE ANGLE.—AI! items for the ‘‘Practical
Television ' conversion are available.

DELIVERY.—AIl cash and C.O.D. orders are
despatched by return.

ANY ITEM SUPPLIED SEPARATELY

WATTS RADIO (Weybridge) LTD.

8, BAKER STREET, WEYBRIDGE, SURREY

LONDON MODEL . Specified Alternative
Stage | e E2IL6 £2. 8.0
Stage 2 i . £2.09 £1.19.3
Stage 3 ; £4. 2.6 £3. 3.6

ALL OTHER MODELS
Stage | £2.10.6 £2. 7.6
Stage 2 e £2. 5.9 £1.18.9
Stage 3 £4.15.0 £3.15.0

For later stages see our Lls::

VALVES.—Set of New Valves as specified, £11.9.9.
Specia! Offer :

C.R. TUBES
Mullard 9in.  £12.10.3  H.P. Deposit £4.10.3
Mullard 12in. £16.13.8 H.P. Deposit £5.13.8
Brimar 14in. £20.10.1 H.P. Deposit £6.18.1
Brimar |17in. £24.13.6 H.P. Deposit £8.13.6

ALL AREAS

Specified

Please Note : Resistors not included in above.

Set of valves with alternative types.
Guaranteed. £7.0.0.

Telephone : Weybridge 2542

-8 -~
EFS0 4/- SP6l 2/6 EAS0 2/- {
SP41 2/- [
Dl %f_- | EC32 5'- | EF33 4/- 0- '
E - | ECC32 8- | ELR2 7. 78
£CC31: §- | EBCB 76 86 . B8
KLA0 7i- | 6SNT  12- 12°6 86
GKT 6/- | VR 3 - G- 3 -
VROL o VU120 F- - W=
VU 8- 7 - 78 48
RS 66 68 a8 78
CvTl 4§ 86 86 78
SUIG B8 59 5 - 56
GEB 116 3- 3 - 46
cval 6 - 5'- g - 78
934 36 26 a6 B
e . 86 86
122 7. | S10(Stah) ie n
cviel 46 .. 58 o iy
GACT 76| PXZ 13- il
BAMA 9= | 12094 5= 125 B~
BSET 6- | VRLS 46 86| EF0EYD
EB3 2-lCviE 26| w07 5- 63

NITS, 23 or 25, BRAND NEW at £1 each,
NDENSERS, W E, 450 volt wik's, 8 mid.. 267 84+ § mid

3g: 16 + 16 mid.., 46, Dubllier Dryiitic, 500 velt. whe.,

1o mld...3'9 each.

RESISTORS,—Our selection. New, !, 1,1, 2watt, 126 per

100,

COAN. CARLEL—!in. dia., 8d, per yard,

MY E PLUG & SKT.—1/- per pair] 8d. each,

POTENTIOMUETER.—AlL valves to 2 mez., 26 each,

VINER’S (Middlesbrough)

Radio Electrical
28, BAST STREET. MIDDLESEROU G
Telephone : MID 2418,

B e o - =T S WL

Governmen! Surplus

B S A

L B i - i . o i g g g i . . s e e e - e s

ey

QUALITY TELEVISION COMPONENTS

SCANNING COILS
6/10 kY. R.F.,, EEH.T. UNITS
E.H.T. and OUTPUT TRANSFORMERS
LINE FLY-BACK E.H.T. UNITS

Write for illustrated list (Publication 75)
L

HAYNES RADIO Ltd,

Queensway, Enfield,
Middlesex.

Forrest

COMBINED ISOLATING AND BOOSTER
TRANSFORMERS

in all voltages {rom 2-13.3 v. are THE ONLY

TRANSFORMERS used exclusively by all the

leading Service Organisations, Insurance Com-

panies, etc., NO LOSS OF DEFINITION. SIMPLE

AND QUICK TO FIT. Price : 16/4 Retail, plus

1/2 postage and packing.

LITERATURE OF ALL OUR PRODUCTS ON
APPLICATION to :

H. W. FORREST, 349, HASLUCKS GREEN

RD., SHIRLEY, BIRMINGHAM. 5SHI. 2483,

Established over 30 years.
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News from

SOME time ago Messrs. Kenroy introduced a neat
light-weight soldering iron of novel construction,
and they have now produced an improved version of
this iron to be known as the ** Tyana Triple Three.”
This is itlustrated below and the main features are
as follows :

#].  Retail Price 19/6d.

2. High-powered Soldering Capacity—40 w. :
= Voltages available : 100/110v. ; 200/220v. ;

230/250v.

3. Fully adjustable long 3/16in. dia. Bit.

4. A Bench Stand is supplied with the Iron.

5. Weight only 2%-0z. without lead and stand.

6. Length only 8lin.

. 7. Heat-resisting Aluminised finish.

b? Replacement Elements and Bits always avail-
able
The bit may be pulled out to suit the convenience
of the work being undertaken, and the only criticism
we have to offer after a period of use is that the
small screw which holds the bit in position should be
fl‘equemly unscrewed, and the bit pulled in and out to
rémove corrosion and rust which .appear to form
very quickly due to the heat and spraying of flux,
etc, If this point is not watched there is a danger
of the small screw becoming fixed and immovable,
In oiher respects the iron is a very good proposition
and extremely useful for normal radio and television
receiver construction or similar intricate work.—
Kenroy Ltd., 152 & 297 Upper Street, London, N.I.

G.E.C. Metal Cone Speaker
TO take full advantage of the high quality obtain-
able on the television frequencies, a good speaker
is most desirable, Among recently introduced
models is the G.E.C. metal cone design, first shown
at the recent Radio Show. This gives very high
quality reproduction and will accurately reproduce all
frequencies usually found in speech and music
without intermodulation. This is not usually very
noticeable in the reproduction of a solo instrument
or voice, but gives rise to a ** muddled " quality in
 the reploduction of an orchestra, for example. This
effect is one of the most serious failures of present
day * high quality ™ reproducers incorporating paper

cones and attempts have becn made to reduce it by
using two or more loudspeakers with separating
filters, so that each only operates over part of the
frequency range, but such an arrangement leads to
The new

difficulties with the cross-over networks.

The new Tvana Soldering
Iron.

the Trade -

metal cone loudspeaker, however, is frez from inter-
modulation. A production line has now bezn set
up and the unit will soon be generally available.

An entirely new technique of small local deforma-
tions to the cone was used in its construction ; these
do not increase the cross modulation as more con-
ventional methods do. A central “ bung™ is in-
cluded to avoid trouble from the cavity formed by
the metal sides of
the cone. In a
suitable cabinet,
the loudspeaker
has a frequency
range of from 45
to 20,000 cycles/
second. Virtually
no deterioration
in quality of re-
production takes
placs even at a
peak electrical
power of 10 watts,
which should
never be exceeded.
The continuous
rating of tite loud-
speaker is limited
to 5 watts by the

danger of burning : i

out the speech -

coil. The G.E.C. Metal Cone
The power Loudspeaker.

required by the

new loudspeaker naturally depends upon the

type of reproduction which a listener demands,

but for normal domestic listening in a living

room using one metal conz unit " excellent

reproduction is obtained with an undistorted

power unit of 12 watts. The amplifier should not
be driven beyond 10 watts peak, leaving 2 watis
as a safety factor. The power required for realistic
reproduction of an orchestra will vary from about
20 watts in a medium-sized living room up to 150
watts in a large hall.—General Eleciric Co. Lid.,
Magnet House, Kingsway, W.C.2.

Data and Circuits of TV Receiving Valves .

FPHIS is a new book produced by the Philips
Technical Library and it consists of 215 pages

with 226 illustrations. It is produced

by the Dutch Philips Company,
but is available in this country
from the Cleaver Hume Press Lid,,
Wright's Lane, Kensington, W.§,
price 2ls.
i ] . 1
I QUERIES COUPON |
’ This Coupon is available vundl January 2ist, and l
I must zecompany all Queries. . i I
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THE SUPERIOR 15in.
Up to the minute big

picture TV for only
£37.10.,0 A 20 valve
televisor for .. the
amateur construclor,

all comnonents, valvea
and 15in, Cossor Cath-
ode Ray Tube cost

£37.10.0 plus £1 car-
riage and

I‘Islll‘ﬁ'ﬂi"f‘

s
Iarm- giving full de blueprint
7<.8d. Returnahle within 14 days if you
think you cannot malie the =et.

226 7

ﬂfﬂ

Cnrnn]er-c kit
H-c 40

W'ﬂ ontro L.ntl,. H.lr(-
er lJ"H'} lamp holders, ¢lips and wirin
diagram, Price less tube 22 §. plus 16
post,  With tube 30 -, carviage and in-
aurance 346, Tl each carriage {ree,
minimum quantity G tubes.

SBUPERHET
RADIO
by
Beethoven
(‘hnun- 70 APprox.
1! g, lully
u‘l'n-"d ar |.l 1.a--|1‘r.i—
1024 vaol C.
mains u]mra!tnn
Large, clear sdse—
lit dial, Three wave

pands covering 200-550. 35-120, 1342 metres,

Complete with five Mullard valves &
Rola loud speaker ready A
Special cash with order pr

£8 1%=. Bil,, carriage and L
Hire purchase terms, £3 0=, Ud uwmn
balance over 12 months

|

THIS MONTH'S SNIP e
We offer this month, at well below
enst, 4 combined Mask and Implosion
Guard for 12in. tube, This is shaped
in moulded perzpex and is Internally
spraved brongze, This type of mask
fixes [rom the inside of the cabinet
and is thus suitable for an * amateur
cut " hole. It is the normal type of
mask used on all modern televisors,
A fow only new and perfect are avail-
able at 15 -each, plus 1'5 carriage and

insurance,

- THE ELPREQ E.H.T.

Dept, 5
ALEQ AT 24 STROUD GREEN RD., FINSBURY PE.

GENERATOR
This is & made up unit.
Qutpont wobtainable
ranges {rom 6 kv, to
8 kv, with normal H.T.
jnput (5.3 L.T. re-
guired).  Dimensions *5
are 6} x 47 x Tin. Price
866, Complete and ready
Post, packing, ete., 5-

CiBlNET BARGAIN STILL AVAILABLE

We are still able to
offer you the very
fine Console cahi-
net illastrated at
well below cost.
Thecabinet is=nit-
able for Televisors
using tubes {rom
12in, to 17in., its
ovarall dimensions
being 31t 5in. high.
Ife. 4in. deep, Ift.
10in. wide. It Is
complete with
hack fitted with
* bowler hat ™
nteely polished
walnut veneear.
Price. £6.19.6,
age, packing,
126,

IL["TMHI’ PRECISION EAUIPMERT

to

work.

eta.,

= lllk'-ll! HIDBL!SU LONDON

1523 FLEET 3T
ECA

MULTI - METER
KIT

The Multi-meter
1|Iusbrate‘a:§. me]ss—

ures volts,
D.C. m-Amp= and/
ohms, It has a

sersitivity of 200
ohms per volt and
is equally suitable
for the keen experi-
menter, service en-
gineer or student

All the r;sentml parts,
moving-coil meter,

including 2in.
selected resistors,
wire for shunts, 8-point range selector
calibrated scale, stick-on range indicator

and full instructions for making are
avatlable as a kit price 15 -, plus 8d. post
aml nmking

MRKE A I!ADID

Using our parts
in one evening you
can make an alf
mains 4 valve radio
with bakelite case,
| then wyou will be
glving a £12 pre-
sent which eosts
vou only £8 1. Bil.
r £3 2s. 0d. deposit and 12 monthly pay
-'mlnr= of 11'8. 1Carr. and mﬂurarlor- )

AUTO RADIOGRAM 31 gns.

Cabinet £12.10.0
Full size wa:nul: Con-

het Radin. :
coloured iluminated
1ullv graranteed

fo

over 12 months,
inzurance, Booklet of | el
diagrams, eie. 2 6d. er|IIl‘IlIIl}|l'I.

EVERYTHING FOR

VIEWMASTER &
SOUN DMASTER

FLECTROLY iU
New ‘:Lut‘k] 4 mid
}F mid. 8 mrd

mid
35 a—la mid. 4._
W 1LOUr

l ¥ bt
or \"C‘J't:‘I

266 : Ditto

MAIN IS for PRE-
AMPILL Il'll it‘i

AR, et
PRIMARY 23X)240v ONDARIES,
0-250v. 30 mA, (for 250v. from a_ hali-
wave rectifier), and 6.3v. 1 A. Price,

new and guamnteeﬂ 14/9.

ORDERS UNDER £l please add 1/-P.& P
Orders £1 and over please add 1/9.
FOR INSTANT SERVICE—WRITE

CITY & RURAL RADIO
101, HIGH ST., SWANSEA, GLAM.
Telephone : Swansea 4677,

Television, Radio,
Record CABINETS
MADE TO ORDER

ANY SIZE OR FINISH

CALL OR SEND DRAWINGS
FOR QUOTATION

B. KOSKIE

(DEPT. B)
72.76 Leather Lane,

Heolborn, E.C.1
Phone : CHAncery 6791/2

TELEVISION  COMPONENTS

always in stock for the
P.T. LYNX
P.T. SUPER-YISOR

and the original
PRACTICAL TELEV!SiON RECEIVER

THE E.E. TELEVISOR

(Standzrd, de luxe and wide-angle
versions)

VIEWMASTER, TELE-KING

Separate price Iusts avallthle on request.

J. T. FILMER,

Maypole Estate, Bexley, Kent
Tel. : Bexieyheath 7167

0z 5] GT 196
1ASST- T8 T 86
1C56T 8- GT 88
1LNS 66 08
1R5 36 7=
183 -5 +] Fi=
T4 /8 [ 6VGGGT
X2 56 - g8
aD35 36 | BXaGT Tr=
01 46 | 7B 78
| 51746 8- | 705 T8
86 | B) 9-
36 Q-
106 | 2%6A 136 66
ai= | 12A6 T VRILSYL)
88 ATT  10- f
86 | 12J5GT 5. VR150,30
6- | 1217CT 8- 118
106 | 12K7CT 96 VT52 8-
76 | 12K8 846 TR 9=
116 | 1297GT 98 VUI2A 3=
86 | 1502 68 7 8¢
76 | ZLEG 96 1625 T4

Many other types of valves in stock—your
enquiry, our pleasure.

CONDENSE New stock; 450v. 2, 2/
£+8, 43: 16 39:; 350v., 3+8. %9; 16:
- B, 26: 32+32 4-; W, 1/8.
50 50v., 2/3; 23
| BLOCK COND 8. .5mfd., 500v., /8.
MAINS DROI . T17 ohma’
tapped at 100 nh e
VOLUME ex. with S/P

| RECTIFIERS.
1 612 volt, 2 amps.,

ANSFORMERS,  200/250,
.59
4 48;
AKERS, Elac. and Plessey Bin., 15'-;
1 P.M. z

\olt. 1.5 antps
RM2,

I‘,_\ﬂ.
96.

b KER THANSFORMURS, Small
| Pentode, 29: ‘\tanda{‘d 4'6.
I vaLy B, I..okt.at 5 pim,

I RA
| Octal. ete. all'al Bd. eac
T.RF. COILS boxed win. ctrcunt 66 paic.
C.W.0. or C.O.D. Postage 6d. under £2.

ELECTRO-SERVICES & €O.,

242, Battersea Bridege Romd, S.W.1L
Baitersea 20647155,
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PATTERN GENERATOR

PRICE

£8-0-

Postage, etc., 3, 6d.

HOMELAB INSTRUMENTS LTD.,

0

extra

'constructors,

Specially designed to meet the needs of home
service engineers and experi-
menter requiring an accurate instrument at a
modest price.

@ COVERS ALL B.B.C. TELEVISION TRANS-
MISSIONS,

@ FREQUENCY RANGE 40-70 MEGACYCLES
DIRECTLY CALIBRATED.

@ A.C. MAINS OPERATION (DOUBLE WOUND

TRANSFORMER).
@ GUARANTEED FOR TWELVE MONTHS.
@ FULL OPERATING INSTRUCTIONS
SUPPLIED.

Permits the following tests :

% FRAME & LINE TIME BASE FREQUENCY
AND LINEARITY,

% VISION CHANNEL ALIGNMENT.

% SOUND CHANNEL & SOUND REJECTION
CIRCUITS.

% VISION CHANNEL BANDWIDTH.

Send for fuli details of this and other instruments

615-617, HIGH ROAD, LEYTON, E.10.

TYPE 4

Telephonay: LEY 5651

“BUILDING THE SUPERVISOR" 7 ? 7
All Components available as follows :

Reslstor  Kit. As specified. 92 £ & d.

Resistors .. 12 6
Cnndm-wr Kit. Specified. 79
Condensers . 19 8
Variable Hc*-swr I\Ir
fied. 11 Po 2
Ewt of Co:ls "R.F.,LF, Trans,
and Chokes .
Complete Sct of New \ al\*es s
Focus Coil
Mains Anto Trans.
Harizontal O,P.— E.H.T
sSmoothing Choke ..,
Vertical (]..1\:'DL1L Tra s
Defiector Coils o PR |
Width Control . o
Horizontal Lincar Contrel |
Flywheel Adjustment Control
Speaker Ontput Trans,
Fuszed Voltage Adjus t.ms “Panel.
5 way. 200-250
Knobs., Marked. Vol On.(_llf.
Contraat, dr]]ltalw? Focus ... ea.
setof 4
Velve Helders,
Supervisor
Types with spring and can
Focus Bracket .
Deflector Coil Mounting Bracket 2
Cha=sis snitable f[or Super T,
Requires few small Iw]u
and packing, 2.6 .

o ll,ll‘,l\ll‘j" L{a‘.npietc Kit,
Less Tube .32 10 0

A3 speci-

A B W
INENI=1--T -]
=

ot e

.Trqns.

i
LT T ‘l-\llﬂtﬂE

(=]
=
o0 @

Any tspe ‘aed in

g

Posu
150

Chassis, ovalve Buperhet, Dr;llecl

and punched. I 0. valves, Post

and packing, 1 76
Chaszis, a3 vu]\-e ::unerhet IU

\.'al\ru. Post and packing, 1k 50

Fre Chassis. 3 x 4L X 2I
'l)nnN'I for 2 L0, valyes.
Post and packing, 9d, 26
Tetevigion Transformers, Primary 210, 20,
230 Volts 30 Cveles auto wound 360 Volts
500 Ma secondary 6.3v.
amp 5v. 2amp half shrouded with voirage
pancl on top, 25'-, Post and packing 1.-,
Post wamd peviing 1- on Orders under El
Fost and puch 2- on Orders aonder £2,
Over £5, post free.
AUDIO LT, 37, Hillside, Stomebridee,
London; N.W.10. ELGar 3544

B amps t.dv. 1

HIGH GRADE
TRANSFORM ERS

FOR ALL PURPOSES |

SINGLY OR IN QUANTITIES |
TO YOUR SPECIFICATION
VARNISH IMPREGNATED
BAKED WINDINGS
WITH OR WITHOUT TAG PANELS
GOOD DELIVERIES
Our rewind dept. will handie your
repairs promptly and efficiently.

i S.AE. with enquiries please.

P. HOWORTH

37030

(Dept. P.T.)
51 PBLLAIIIJ I.ANE BRADFORD '
—T——

ALUMINIUM, LIGHT ALLOYS,
BRASS, COPPER, BRONZE,

IN ROD, BAR, SHEET, TUBE, STRIP,

WIRE, ANGLE, CHANNEL, TEE

3000 STANDARD STOCK SIZES

H. ROLLET & CO., LTD.

6, CHESHAM PLACE, LONDCHN,5.W. 1.
$LOane 3463

Works :
36, ROSEBERY AYE., LONDON, E.C.1.
Branches at Liverpool, Manchester,

Birmingham,
“No Quantity too Small **

OPPORTUNITIES IN |

144 pages

Free/

Television effers unlimited
scope to  the technically
gualified. Detals of the
epsiest way to study for
A.M.Brit. LR.E.,. R.T.E.
Cert., City and Guilds,
Television, Television
Servicing, Sound Film
Proiution‘ Radio

oma Courses, elc.
are given in our 144-pag
Handbook ** ENGINEER-
ING OPPORTUNITIES™
which also  esplains  the
benchits of our Appont-
ments Dept.

We Guarantes
“NO PASS NO FEE™
If you are carning less than
£15 a week veu must read

i this enlightening book.
Zend for y ewr copy NOW—FREE and
without ebligation.

WRITE TODAY!
British Institute of Engineering Technologv
237, Stratford Hoose,

17-19, Stral!ef“t? Place,

London,
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_>_OME-BUILT T/V SETS

5 “&¢ Qur technical people tell us that an amazing number of peaple from

all walks of f’:jé visit them to chat about their home-buill television sets.
And, of course, there are many who take the trouble to write.

We are dehgﬁ!.od with their enthusiasm for we’re mt}mﬂam ourselves
and very willing to help with advice and ¢ Fnow-how . Most of them
— though not all —are already users of our T.go1 tubes, around whick
so many circeils have been designed. We are naturally ﬁfeﬂ\é(f

that home- constructors look to their T.gor for that quality wibich
ma."r}les the reszdh qf their own patient labours, 33 =~ =~

-

_4NFORMATION ON C.R. TUBES

Al Excrisa Erecrric” tubes are British made by the
}'rwinh FElectric Valve € ompany, Chelmsford, Essex. Dunnﬂ mama{a Aure,
al ‘cvery stage, they are carefully tested to make certain that they
" conform to the stringent specification we lay down. As a mm‘r g kﬂow
fhe} will produce pictures of quality and high definition.
The ¢ F\Cﬂ&][ ErLectric’ T.gor 16” metal C.R. Tube is _coverzd not oie'y by
the standard guarantee of six months, but b; i rfamdfhm.'mu sert icd
This aperates after the normal guarantee period to f)mwd—' a r'ﬁz‘ar»m nt a‘uéw at
a cost of little over. half the standard price. A fm‘f rhal }:o!em fal .

home-constructors showdd }eep twsll in mind. - . 4
If you would like particulars of this service . . . of other information on

. ‘Escusu Erecrrie” C.R. Tubes . . . of de:axb of mmtm' Jor wse in formcr&tm
wilh them . . . of mmm!mg mmpomnh . {tleme wnte to s, We: meﬂ ‘&c g!a,d
to help you, and lo send you the address Qf your rreare:: n’eaf.’er 9

- ENGLISH ELECTR[-C'

Tz .ENG[.I_SHI ELECTRIC Courany Lrn., 'FEL:E.-VHI_OH_DE'PQRTI(EHT.‘QUEEKS' House, K]N&:;\o\;.w, Lonpan, W.C. 2.
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