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NEW

@ Each month this page will contain data on I E L E v I s I o N

special television valves developed by MAZDA

;r;gyir_}_eue;ess.for use with EDISWAN Cathode v A Lv E
TYPE T.41 THYRATRON

The MAZDA T.41 is a gas-filled thyratron specially developed for use as a scanning
generator in line and frame circuits of television receivers.

It is of small dimensions and is metallised to avoid risk of interference. The
base is of the new Mazda Octal type.

CHARACTERISTICS

Heater Volts - e - = -
Heater Current - - > - =
Max. Anode Volts - = = =
Peak Anode Current - = - -
Peak — Peak Scan Output -
Voltage Drop - - - = =
Control Ratio - - =

PRICE 106

4.0
1.5
400
300
120
40
20

BASING

In the Mazda Octal Base the pins are
numbered clockwise. When viewed from the
end of the base, pin No. 1 is to the left of the
key. The connections are as follows:

Pin No. 1 - Heater Pin No.s -  Grid
Pin No. 2 - Cathode Pin No. 6 Metal coat
Pin No.3 - Anode Pin No.7 - —
Pin No. 4 - Blank Pin No.8 - Heater

Full details of this and other new valves in the Mazda range can be obtained on
application to the Technical Service Dept., 155 Charing Cross Road, W.C.z.

Mazda Radio Valves are manufactured in Great Britain for the British Thomson-Houston Co. Ltd., London and Rugby.

EDISWAN
CATHODE RAY TUBES

EDISWAN CATHODE RAY TUBES are used by leading set makers and home
constructors on account of their exceptional efficiency and brilliance.

The full range now includes 9" and 12" tubes electrostatically and magnet-

® ically focussed. Write for full particulars to the Technical Service Department,

155 Charing Cross Road, W.C.z.

THE EDISON SWAN ELECTRIC CO. LTD.; I55 CHARING CROSS ROAD, LONDON, W.C.2

R.M.339
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COMMENT OF THE MONTH

TFelevision Demonstrations

E have long held the opinion that most of the demonstrations of tele-
vision that have been given have done more harm than good. ‘At the

best it can only be said that they have served to show the technical possi-
bilities. They have, however, furnished no idea of the entertainment that
television is able to provide and the reason is simply that little or no
attempt has been made to stage these shows under home conditions. Large
proportions of the audiences have of necessity been too far away from the
receivers and they have not been able to view the programmes in comfort,
with the natural consequence that at the best television has appeared
merely a novelty.

As many demonstrations are now being given on dealers’ premises it
would be as well if those responsible were to realise that if a sale is to
be effected, conditions as near to those obtaining in the home should be
aimed at. The audience should be small and its comfort should be the
first consideration. Any attempt to emulate cinema methods either as
regards accommodation or presentation is to be deprecated, and above all
crowding should be absolutely taboo.

The original idea of letting as large a number of the public as possible
witness demonstrations has proved a fallacy from the point of view of
encouraging sales, for it has simply meant that viewing conditions were
totally unsuitable for the class of entertainment provided and the result has
been disappointment.

It is gratifying to note that the large-scale demonstrations at the coming
radio show are to be on different lines to former exhibitions. The proposed
plans appear to be the only way of giving adequate publicity to television
where large numbers of people are concerned.

Mechanical-optical ‘Television

N this issue we present the first of a series of articles on mechanical-
I optical methods for the experimenter. The apparatus described has been
designed by Mr. J. H. Jeftree, a well-known authority on mechanical sys-
tems. New and ingenious ideas are incorporated which on account of
their simplicity should be of considerable interest to that large body of
experimenters who hitherto have been prevented from doing any serious
work in this branch of television. The apparatus to be described is purely
experimental, and in its present form will not compare with the modern
cathode-ray receiver, but it is our hope that it will indicate a line of
engrossing experiment for the amateur.
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BAIRD STILL-PICTURE TRANSMITTER

In our April issue we gave a description of the DuMont Phasmajector and it was stated that this class of still-
picture projector was the first of its kind. We learn, however, that as far back as August, 1936, the Baird
Laboratories produced equipment that was essentially similar in character and of which the following is a description.

HE Baird still-picture a‘ppara-
I tus was designed primarily for

the production of television sig-

nals for ‘testing both cathode-ray
tubes and television receiver perform-
ance without in any way being de-

endent on an outside transmitter for
the signals. To carry this into effect,

the vision signal itself is produced
through the medium of a special type
of tube which to all intents and pur-
poses is a modified form of cathode-
ray tube as illustrated in one of the
accompanying photographs.

The tube is of the hard type but in
place of the usual screzen of fluor-
escent powder at the end of the belled
out tube section, there is mounted a
nickel plate 3% in. diameter on which
ts ‘‘ printed '’ a picture 2} in. by
2in. so as, to give the standard
B.B.C. picture ratio of 5:4. (The
picture is a positive one, being made
from a half tone block so that both
half tones as well as black and white
effects can be included in the picture.
As will be seen from the photograph,
the picture itself comprises the head

Photograph of Bairl tube employed for producing still-picture signals.

The Baird still-picture transmitter.

and shoulders of a woman with a
check blouse on, together with letter-
ing and special test signals for check-
ing the linearity of .scan in a receiver.

This particular tube is 24 in. long
with a 4 in, diameter bulb and func-
tions on the principle of varying
secondary emission. That is to say,
when the cathode-ray beam produced
by the normal electrode assembly

METALLISED
COLLECTOR
/ PLATE

NICKE L
PLATE

—_{
—__

0 EFLECTION%

More electrons are released by the
metallic portions than by the com-
position, and this varying secondary
electron emission constitutes the pic-
ture signal, being picked up by a
collector anode formed by metallising
the inside wall of the tube.

A potential difference of 100 volts
applied between the colli.tor anode
and the plate itself is found sufficient
for this purpose, and the accompany-
ing diagram gives in simple schem-
atic form the main connections of the
transmitter itself. The whole equip-
ment is housed in two racks, one of
which is shown in the accompanying
illustration.

The tube complete with the stan-
dard form of Baird magnetic focus-
ing is mounted in the top section of
the rack together with a two-stage
vision amplifier, the output from
which constitutes the vision signal

proper. Below this is accommodated
a standard 12 in. Baird ¢ Catho-
visor ’' cathode-ray tube together

with its associated time base genera-
tor, etc. This acts as a monitor tube,
and, being mounted vertically, the
picture built up on the screen of the
tube can be viewed in a mirror
mounted horizontally approximately
1 ft. from the tube face. With an

LINE
FRAME DEFLECTION + L
ey CoiLs o
= 3ooo.v.

Schematic diagram of the Baird still-picture transmitting tube.

common to all Baird ‘‘ Cathovisor ”’
tubes is made to scan the picture on
the plate, varying nuimbers of second-
ary electrons are released according
to whether the beam is traversing the
metallic portion of the plate or the
special composition which fills the
interstices of the metal.
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arrangement of this character it is
an extremely easy matter to. watch
the monitor picture while making any
adjustments on the rack controls.
The necessary power supplies for
this equipment are seen at the base
of the rack and are.quite standard.
(Continsed at foot of page 3 41)
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MECHANICAL-OPTICAL TELEVISION
FoR THE EXPERIMENTER

By J. H. Jeffree.

In this series of articles it is proposed to show that, contrary to general opinion, there are distinct possibilities for the

experimenter in mechanical-optical television. A complete receiver will be described and though it must be clearly under-

stood that this is of an experimental type, it is hoped that it will prove the starting point for the development of mechanical-
optical receivers which are within the ability of the amateur to construct.

was introduced, many people thought ‘that it
would be impossible with optical-mechanical
scanning methods. So far as the big companies are
concerned, this has not proved to be the case. As far
as amateur construction goes, however, it must be

WHEN the 405-line interlaced picture standard
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Above is a photograph of the high-speed scanner, which
consists of a series of steel balls held between two brass
dises.

On the right is a photograph of a simple mechanical-

optical receiver employing a new scanning device of very

simple construetion. Owing to its simplicity it will not

give full definition, but it will be possible to use it on the
present transmissions.

admitted that it does seem difficult now to do much with
mechanical methods on the present transmissions. This
is unfortunate, because there is probably still plenty of
scope for development along these lines, and there is no
reason why the keen experimenter should be content
with building C.R. tube receivers only.

The difficulty is partly due to the average experi-
menter’s lack of tools and research facilities; this will
certainly prevent him from competing with the best
professional developments. Moreover, since the com-
mercial development of mechanical receivers is lagging
a year or so behind the C.R. tube types, it is certainly
unlikely that the amateur can at once build a mechani-
cal receiver to equal a C.R. tube. On the other hand,
a good many of the difficulties may be got round by
‘““low cunning ’’ if one knows what to aim at, and
what to avoid, in planning one’s experiments.

The writer believes that results of a sort should be
obtainable fairly simply and cheaply by mechanical
methods with the present transmissions, and proposes,
in these articles to suggest a few ways of getting them.
At the same time, he will try to explain in the simplest
possible way the essential '‘ theory *’ underlying the
design of mechanical receiving arrangements, without
which the chances of designing a successful receiver
are very little more than nil. This theoretical basis is,
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of course, available to specialists already, in books,
articles, patent specifications, etc., but is often ex-
pressed in forms far removed from the practical man’s
needs (whether specialist or amateur). However, the
most essential parts of the laws governing light, syn-
chronisation and so on can often be expressed in quite

LIGHT CELL

SCANNER s 1

f
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simple terms and applied in practice by use of the
simplest arithmetic.

Present
Problems

The main problems peculiar to mechanical methods
are (1) light quantity, (2) driving and synchronisation,
(3) necessary accuracy of construction. (The present
standards make all three quite difficult to solve !

To get the interlaced scan itself is not difficult, and
there are various ways of doing it. To get enough
(modulated) light needs attention to optical laws, and
almost inevitably the use of principles such as ‘‘follow-
up ’* (projection of a string of picture elements at once)
which are only realisable, as yet, by patented methods.
The bona-fide experimenter is not, however, prevented
from trying out such methods for private work. As
for synchronisation and accuracy of construction we
must inevitably trust to cunning to get over the snags,
at least till some enterprising manufacturer puts on
the market a few accurately made mass-produced parts
for amateur constructors.

Light

Since light is the most ‘‘ theoretical '’ of our prob-
lems we will polish it off 4t once. Light on the screen
is a matter of so many lumens per square metre, square

i
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MAKING THE MOST OF AVAILABLE LIGHT

foot or the like: in practice one lumen per square metre
gives, on ground glass, a useful picture, but more, up
to, say, five lumens per square metre, is distinctly an
improvement. (That is a practical result of tests, and
there is really no need for the amateur to work out
calculations about screens. Their general behaviour is
a commonsense matter of how far one can afford to
spread out the limited quantity of light provided by
the scanner. We will just touch on the essentials.

Screens

When the light beam is scanned over a screen, such
as ground glass, the effect is to shatter it (the beam)
into a myriad of independent rays, from the pits,
threads, etc., of the screen. The more diffusing the

ay!
y : ¢ K
*3 T A 8
i . E A, B, 3 3
B, D
Fig. 1. The effect of lenses on a beam of light.

gefs more light each; one can also arrange to get a
““ hot spot *’ effect all over, from some particular view-
ing position (the beaded screen for front projection
does this in a not-too-extreme way), but then people
outside this position will see little.

For the tiny screens of experimental home receivers,
such restricted angle eflects would mean fixing one’s
head almost in a special viewing position) so the writer
proposes to assume a diffusion angle at least equal to
ground glass. MThat means that 1/100 lumen in the
scanning beam will just about provide a 4-in. picture
(if we can get so much).

Now for these ‘‘‘ lumens The way to calculate
them, for those who want to, is shown as simply as
possible in the following paragraphs.

Y

latter, the bigger the angle over which these spread out,
and the more people can comfortably view the picture at
once, but also the less light each one of them gets.
By reducing the diffusion (finer ground glass, oiling
the screen, etc.) we get a brighter picture, viewed from
the direct front, but fainter when viewed from the side;
also there is a tendency to a ‘‘ hot spot *’ in the direct
line from the scanner to the viewer’s eye, because most
of the light is not diffused enough. In practice the
diffusion of ground glass (or sandblasted, which is a
trifle more satisfactory) is about as small as is desir-
able, and the picture, therefore, about as bright as can
be got without special stunts; so that the minimum

tion.

stood that it

mentally.

figure of one lumen per square metre is 4 fair minimum
for any ordinary screen.  The ‘‘ thinnest ’’ fabric
screens are somewhat similar to ground glass in this
respect.

There is no magic even in ‘‘ stunt ** screens. One
can, for instancé, reduce the diffusion vertically, so
that an audience grouped horizontally all on one level

€ 3y

A super-sonic cell
is used and this
also is of very
simple construc-
Scophony,
Ltd. are owners of
the patent on this
light - modulating
device and it must
be clearly under-

is

permissible only
to use it experi-
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Light
Quantity

Look at .the ‘‘ beam of light shown passing
through an imaginary optical system, in Fig. 1; it is
an illustration of how beams in general pass through
optical systems. A1 can be the ‘‘ object ’ from which
it starts, and Az, A3 are various images of this object;
the B’s are ‘‘ pupils ’*; that is, one of them is an aper-
ture or stop, and the rest are images of it: it does not
matter which is the real one. The L's are lenses, but
could be concave mirrors equally well, only that would
make the drawing more complicated.

Now to get at light quantity, always start from one
of the A’s or B’s; an object, stop, or one of their
images. Suppose we start from A, and imagine it is
the glowing surface of a light source. Obviously, the
amount of light the beam gets from it depends upon
its sige: and also on the brilliance with which it glows
—that is, its intrinsic brightness. Those are two fac-
tors which have to be multiplied together: is there yet a
third? Yes, obviously! The bigger the angle, a, of
the light proceeding from each point of the source,
the greater the light quantity.

This shows the importance of selecting an ‘“ A '’ or
“B’ (in our diagram) to start with. We could, theo-
retically, compute the light at the point C; but while
the width is definite, the angle through each point of
the width varies from a big cone in the middle to a
single grazing ‘‘ ray " at the edge, and would have to
be carefully -averaged. Always select an object, stop,
image or pupil.

It does not matter which, so long as it reaily defines
the beam and is not, like D in the figure (1)’ a mere
mechanical extra. (That is a point to beware of, how-
ever!) By optical laws, if one genuine “A’ ot “B”
point in a continuous beam is bigger than another, the
angle of the light cones through it will be proportion-
ately smaller, so that the product of width x angle

tR)
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remains constant. Therefore, choose tne most approximate figure, allowing a trifle for dirt, imper-
convenient. fect transparency, etc..

Fig. 2 is a simple illustration of this point; the width
% angle is 0.8 at both A’s and at B. (Because the
second A, being half as far from the lens as the first,
is half as big: and the rest is simple geometry). Note
that the angles are measured in radians; 2 cm. spread
in 10 cm. distance is 2/10 radians, and so on (near
enough !). Similarly, o ['/3 ' means a cone of 1/3
radians.

Now take the other dimension: if Fig. 1 is a plan
view, let Fig. 3 be the elevation. In practical television
it is likely to be quite diflerent: for instance, the lenses

.+

——

T3

Fig. 3. An elevation of the system shown in Fig. 1.

may be all cylmdncals (as shown) and have no effect in
the vertical direction, and the sizes (and even positions)
of the A’s and B’s may be quite different. Never
mind: take them as they are in this dimension, forget-
ting all about the other for the time: for instance, take
width (centimetres) X angle (radians) at Bi.

Now the Light Quantity is width x angle (horlzon-
tal), times width X angle (vertical), times intrinsic
brightness of the source (in this case Ar). Widths in
centimetres; angles in radians; intrinsic brightness in
candle power per square cm. Result: quantity of light
in lumens.

That is the foundation of practical light calculations
in scanning beams. If we had to deal with large
angles, approaching a hemisphere, it would not be
strictly correct; (then trigonometrical expressions must
be used and it is no lohger simple) but that is not
necessary for our purpose. There now remain only two
commonsense corrections to make, when necessary, to
the result.

We have tacitly assumed that the beams are rec-
tangular in shape. If the object or stop is round (cir-

11
cular or elliptical) its area is — times that of the
4
II
rectangle, so multiply the light by — (o0.%9}). If both
4

I
are round, multiply by (——) (—0.62). That is the

first correction.

Transmission
Losses

Every lens or mirror loses light, lenses mainly by
reflecting a little back, mirrors by absorption. Ten per
cent. loss (go per cent. transmission) per simple lens,
or silver, rhodium or aluminium surfaced mirror, is an
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Back-silvered mirrors are about equal to two lenses,
and steel (chromium, etc.) mirrors roughly to four or
five. Count up, therefore, the number of simple lenses
the whole system is equivalent to, on this basis; take
9o per cent. to this power, or look it up below, and
that is the approximate transmission through the sys-

tem. Multiply the light quantity by this, and that is all !
1 ‘““lens’”” go% transmission 11 ‘‘lenses’ 32%
2 81% 12 28%
3 73% 13 26%
4 66% 14 23%
5 59% 13 21%
6 53% 16 19%
7 48% 17 17%
8 43% 18 15%
9 39% 19 14%
10 35% 20 12%

Now two mistakes are common enough to deserve
mention. One is, to take the angles and widths of an
immense beam of light issuing froni a light source, in
blissful disregard of the fact that gg per cent. of it
will be stopped by some part of the optical system fur-
ther on: e.g., by the scanner. People imagine, ‘I
can concentrate it down with a lens, to make the scan-
ner accept it all.”’ Yes, but then the angle is propor-
tionately increased, and, as we shall see in dealing with
scanners, there are limits to the angles thev will accept
for a given definition standard. The scanner and the
light modulation usually set the limit to beam size:
whichever limit is the smaller (width x angle) in either
direction, has to be taken for that determines the maxi-
mum continuous beam through the system.

The other is to take a light source with gaps: e.g.,

a W shape filament, and not allow for the gaps, which
make the avemge intrinsic brightness lower than that

In television pra’ctice start from
a source as continuous as possible, e.g., a close coiled
filament (exciter lamp: motor head light, etc.) and, if
a bigger beam is wanted than can be taken from it
directly, start it small, with a big angle, and bring it
to the desired shape with a lens: for example, as in
Fig. 4. In the small beams usually needed in simple
television receivers, this gives more light than starting
directly from a large group of bunched filaments with
gaps between them.

Much the same applies to high pressure mercury
arcs, where high intrinsic brightness is got by keeping
the size of the discharge down, in proportion to power.
That, in fact, is the essence of what is desirable in tele-
vision light sources:—The highest possible intrinsic
brightness, quite apart from total ‘‘ candlepower.”’

In next month’s issue practical apparatus shown by the photo-
graphs will be described.

of the filament itself.
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THESPIRITOFTELEVISION
IS INFECTIOUS—

T was on account of the artistic

possibilities of television from a

musician’s point of view that I was
interested in Leff Pouishnoff’s per-
formance of the Liszt Concerto in E
flat, from Alexandra Palace. (This
fine pianist’s identification with it in-
dicates that the medium of television
is fast outgrowing its speculative
stage. When 1 raised the subject
with Pouishnoff recently, it seemed
inevitable that he should mention
broadcasting conditions of fifteen
years ago in relation to those of tele-
vision to-day because then, as now,
he was an explorer of the new method
in the cause of his Art. The ‘‘ step-
child ** of the B.B.C. (as Pouishnoff
aptly described television) had not
until recently resources other than
the allowance granted from the none
too indulgent parent.

A seasoned artist to broadcasting
and recording, Pouishnoff confessed
that the engagement gave him more
than usual thought belween its ac-
ceptance and performance. It was
something new, offering vast and
relatively unopened vistas, and alto-
gether a solemn occasion. He ar-
rived feeling very apprehensive, yet
thrilled with the expectancy of a new
experience.. That expectancy mate-
rialised when he entered the studio,
a vast room, its size dwarfed by the

presence of much apparatus and
many cables,

Frantic
Activity

That was not all. The atmosphere
was charged with frantic activity—
scene-shifters clearing away after the
previous item, operators, and others
engaged with infectious industry.
His bewildement abated somewhat
when the studio was set for his per-
formance, but not his nervousness.
At last he was seated at the piano
which, although not of his favourite
make, was used because it is tuned
permanently with the microphone
and is, moreover, painted specially
to be suitable for vision transmission.

‘“The producer had previously
marked certain points of interest in

the score,” Pouishnoff said, ‘‘so

that the cameramen could take close-
ups of, say, a particular group of in-
struments at a particular passage.
There were two cameras, one semi-
rigid for taking views of the soloist
from all angles by swivelling, and one
mounted on a pneumatic-tyred trolley
that could be moved up and down the
studio at will, to take in the orches-
tra, conductor, and even soloist, all in
one if necessary.

Sound

Rehearsal

*“ The first rehearsal—for sound—
lasted three-quarters of an hour, dur-

SAYS POUISHNOFF

JUNE, 1938

am familiar with the demands for
aural perfection in recording and
broadcasting, but on top of the ex-
hausting rehearsals 1 was now facing
something more complicated. My
audience would not only expect to
hear every note, but they would see
me, walch my hands, my expression
—everything would be open to study.
I found it quite a feat to bear this in
mind, and at the same time give the
music the interpretation it requires.”

A New

Technique

Watching, I had a vivid impres-
sion of the great pianist undertaking
a severe task in three distinct sec-
tions (and 1 know that it was severe
from his ever scrupulous attention to
detail), in a studio teeming with be-
wildering activity, and in an atmo-
spherc where details are so import-
ant and of such involved nature, That

IN AN INTERVIEW WITH WILSON G. LYLE

ing which time the producer noted
opportunities for detail views of the
soloist; for instance, my hands doing
some particular passage work or
octaves; or perhaps the feeling of
the music by facial expression. You
will understand the work and strain
of the camera rehearsal which fol-
lowed after a short break and lasted
for a similar period. TFor me it was
strenuous.

‘“ Then the actual performance. 1

All cathode-ray tubes are
tested to withstand a pres-
sure greatly in excess of the
atmospheric pressure under
which {hey normally are
used. This picture shows
a tube about to undergo a
pressure test at the Philips®
works at Eindhoven.
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great support was given to him by
the staff is shown in his remark that
he had ‘‘ great admiration for the
people who worked there, for their
enthusiasm.”’

There is no question but that this
item of television was successful, and
from a musician’s view an artistic
achievement which should not be an
isolated instance but the forerunner
of other like attempis.
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THE LONDON TELEVISION SERVICE

SOME LITTLE KNOWN FACTS REVEALED IN A PAPER
READ BEFORE THE INSTITUTION OF ELECTRICAL ENGINEERS

By T. C. Macnamara and D. C. Birkinshaw, M.A.

This is an abstract from the second of two important papers read before the Institution of

Electrical Engineers on April 21st.
published in last month’s issue.

The first, on the Marconi-E.M.I. Television System, was
We acknowledge the kind permission of the Institution to

publish these abstracts.

This paper is divided into six parts, as follows:—

PART 1.
tal Service.

Early Television and the 3o-line Experimen-

(a) Brief historical survey of early television

activities.
PART 2.
Alexandra Palace Station.

HE paper gives a general description of the Lon-

don Television Station and touches upon past

experience with experimental 3o-line transmis-
sions. It discusses the circumstances isfluencing the
Television Advisory Committee’s recommendations re-
garding the establishment of a high-definition service,
and the subsequent factors of definition, and the Alex-
andra Palace site. The following is an abstract of the
salient points in a very exhaustive review of the London
television service.

Choice of
Wawvelengths

The choice of a working wavelength for the vision
transmitter was largely dictated by the very wide band
of frequencies to be transmitted, as it would clearly be
impossible to modulate any but an ultra-short wave-
length with such a band of frequencies.

In general it is not practical to operate a radio trans-
mitter if the ratio of carrier-wave fundamental fre-
quency to the modulating frequency is much less than
20/1, otherwise the problem of ensuring adequate res-
ponse at the side-band frequencies becomes too compli-
cated. .

This being so, a carrier wave frequency of. 40 to
50 mc./sec. is required for ‘high-definition television,
as it is called upon to accommodate modulation fre-
quencies having an upper limit of about 2 mc./sec.

The Post Office allocated the band between 40.5 and
52.5 mc.[sec. for the purposes of television, and the
Television Advisory Committee decided that the Lon-
don station should radiate vision on a frequency of
45 mc. [sec,

Electrical
Supply

The electricity supply for the Alexandra Palace In-
stallation is taken from the North Metropolitan Electric
Supply Co.’s system. A ring main ip the form of two
feeders exists between the Alexandra Falace local sub-
station and the Wood Green traction substation via the
supply company’s substation at Ringslade Road. The
Wood Green substation in turn is fed by alternative

B

Events leading to the establishiment of the
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PART 3. General Design of the Station.
PART 4. Description of Equipment.
PART 5. Outside Broadcasts.

PART 6. Performance of the Station.

routes from the supply company’s power station at
Brimsdown, and thus continuity of supply is amply
assured. Supply is at 1x kV, 3-phase, 50 cycles per
sec., and distribution is at 415 volts, 3-phase, 4-wire,
with earthed neutral.

Acoustic Treatment
of Studios

The two main studios are 7o ft. long, 3o ft. wide,
and 27 ft. high, and their acoustic treatment has called
for careful consideration.

It was considered that the acoustic properties desir-
able in a studio intended for television should differ
from those sought after in a studio exclusively used for
sound broadcasting.

In the latter case, the ear is the only criterion of the
reproduced performance, and the effect produced ean
be materially enhanced by the artistic introduction of
a certain degree of reverberation or echo. Such effects,
however, require careful arrangement of the performers
before the microphone so that a pleasing balance of
sound is obtained. Moreover, the degree of reverbera-
tion which is acceptable varies widely with the type of
performance—thus a studio suitable for a variety per-
formance would not be suitable for a symphony orches-
tra, and, in general, different studios are used for differ-
ent types of programmes. Above all, the placing of
the performers from an appearance point of view is a
matter of complete indifference i sound broadeasting,
so long as a correct sound balance is maintained.

In the case of television, however, it is an entirely
different matter, as the proper location of performers
from the point of view of appearance is of paramount
importance in the interests of artistic production, so
that sound requirements must, of necessity, be sub-
servient to this consideration. Added to this, it is not
at present economically possible to provide a series of
studios of divergent acoustic properties, each fully
equipped with the manifold requirements of television.

Consequently, studios designed for geuneral purposes
were required, adapted for a wide range of scenic pre-
sentations varying from an intimate téte-a-téle to an
elaborate and extensive production. In order that the
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LIGHTING THE STUDIOS

sound accompanying scenes of such widely divergent
character should be of uniformly good quality, and in
the absence of much experience in television technique,
it was thought desirable to design the acoustics of these
studios on the basis of film-studio technique, that is
to say, to make them as little reverberant as possible,
and to allow the temporary sets built up as scenery to
provide local reverberation for each particular scene.
Film-studio practice is to cover as much as possible of
the walls and ceiling with a highly absorbent material
such as mineral wool. A convenient and less expensive
alternative was found in the form of 2 ft. square slabs
of asbestos felt about 1 in. thick. The original speci-
fication, therefore, was to cover the whole of the wall
and ceiling surfaces with this material, stuck in contact
with the plaster work. A form of sound -proof shutter
was specified for the windows, consisting of a wooden
framing, boarded on both sndes pugged with sawdust,
and covered on both sides with canvas covered acoustic

satisfactory for television, and lens and mirror -spot-
lamps in powers of 300, 1,000, 2,co0 and 3,000 watts,
together with multiple lamptloods of from 3,000 to
15,000 watts, have all found their place in the television
studio.

It has been necessary to modify to some extent the
arrangements for ventilation in some types of lamps,
as previously remarked, in order to cater for the longer
periods of operation involved in television as against
the use for which they were originally designed, viz.,
the film studio.

Arc-lamp illuminators have not been used to any
great extent up to the present, chiefly on account of
their tendency to give sudden fluctuations in the total
amount of light falling on the scene, a feature which
is very objectionable from the television point of view.
In addition, the fumes from arcs are inconvenient if
they have to be operated for lengthy periods in any but
a very large studio, and also they require frequent

quilt. The floor was to be untreated acoustically. attention during production.
ConTaoL Room Ventiuating Duct \
= }
Power CusicLes CETTEL Fomes é"\ s |SPoTLAMPS
Souno RAcks WESD Overrend ' Diagrammatic lay-
oo out of studio and
\ control room, show-
MY ing arrangement of
ni;x production lighting.
; AcTiNG LianTing \E.iA‘
i SPACE GaLLeay his
'I
= ens@ R
OREHESTRA  LIGHTING Swl !
Production The supply to ali incandescent lamps has been stan-
Lighting ] dardised at 110 volts, being the voltage used by almost

The lighting of studio scenes for television presenta-
tion appears to demand the development of a technique
which, while akin to both theatrical and iilm-production
lighting technique and embodying something of both,
nevertheless is not exactly similar to either in its
entirety.

The reason for this lies in the fact that a television
programme is in effect produced before an audience,
just as is a stage production, and, conscquently, equal
continuity of action is necessary. ‘The condition is
therefore imposed that the production lighting must,
in the main, be on continuously from start to finsh, as
in a stage presentation; and not intermittently as in
usually the case in film studios, where isolated scenes
are recorded and afterwards edited and knit together
into a continuous whole.

This fact brings several difficulties in its train, First,
all production lighting supply equipment must be rated
to operate over comparatively long periods; secondly,
the projectors and floodlights must themselves be
capable of dealing with the continuous dissipation of
power involved in high-intensity lighting.

In general, the types of incandescent studio illu-
minator used for film-studio work have proved equally
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all film studios, and hence bulbs are readily obtainable
in all wattages at this voltage.

The advantages which, in general, have led to the
use of rro volts instead of a higher voltage, are mani-
fold. Amongst other things the use of low-voltage high-
current lamps has resulted in a smaller filament struc-
ture which is more rigid and hence less fragile, and
also approximates more closely to a point source.

In order to reduce ventilating problems and give
more co®ffortable working conditions for the artists,
attention has been turned to lamps of the water-cooled
gaseous-discharge type. Experiments will be carried
out to determine the suitability of this type of illumina-
ation. The actual arrangement of lighting units for
any given scene in the studio approximates very closely
to that adopted for a similar scene in a film studio.

A certain general level of lighting is attained by the
use of floodlamps, after which the artists and scene
to be televised are lit in detail by means of spotlamps,
the exact arrangement and direction of lighting depend-
ing a good deal on the nature of the scene. High-angle
lighting from the top, back, and sides, is used to give
depth to the scene, and modelling achieved by the use
of further spotlamps judiciously placed at floor level.
Delicate shading on the features of artists in close-up
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is achieved in general by the use of low-intensity dif-
fused frontal lighting.

Lighting for television has something in common
with lighting for the production of film by some colour
processes, in that a fair amount of attention has to be
paid to uniformity of illumination. fThis implies that
a good deal of care has to be taken to avoid excessive
overlapping of the jllumination areas of several spot-
lamps.

Studio Ventilation

‘The ventilation of a television studio is a matter
which requires some consideration and, in general,
involves problems which arc not met with in the broad-
casting studio and probably only to a lesser degree in
the film studio.

In order to ensure adequate ventilation it is neces-

Wagrmagrys Bacar

sary to change the air in the studio with sufficient
rapidity to carry away the heat due to production light-
ing without the introduction of noise from the venti-
lating machinery, which would be picked up by the
studio microphones.

Ideally, of course, the studio should be provided with
conditioning and refrigerating machinery in addition
to the mechanism for changing the air, so that when
the outside temperature is high in summer, the incom-
ing air may be quite clean and cool before its introduc-
tion into the studio. In the case of the Alexandra
Palace installation no refrigerating machinery is pro-
vided, as it was felt that it was justifiable to dispense
with it on economic grounds.

Each studio is provided with a separate ventilating
system, the two equipments being similar in construc-
tion and disposition. Ventilation is effected by extract-
ing the heated air from the upper part of the studio
through three square grilled openings situated on the
centre line of the ceiling and equally disposed along
the length of the studio.

These outlets are connected by sheet metal trunking,
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lined with acoustic board to minimise the transmission
of noise, to a centrifugal fan capable of a maximum
continuous duty of 10,000 cu. ft. of air per minute,
giving approximately 12 changes of air per hour.

The exact manner in which the studios would be
arranged from the point of view of the television appa-
ratus calls for very careful consideration, and it is
essential that each should form part of a cognate scheme
of working,. which, although it might not be possible
on economic grounds to complete at one time, could be
gradually built up as time goes on.

Such a scheme has therefore been drawn up. It
provides that each studio should be a complete. unit
with full production and rehearsal facilities, provision
of film-scanning apparatus and everything necessary
for the production -and monitoring of a televised per-
formance or rehearsal, with accompanying sound.

The outputs from all- studio units would then be
brought into a central cohtrol room where:facilities for
pre-viewing the picture and pre-hearing the sound from
each studio would be available, and a master-control
position would be established. The master-control
position would be provided with means for fading from
one studio to another, both vision and sound as re:
quired or making such superimpositions or dissolves
as necessitated by the nature-of the progranime,

A further function of the proposed central control
room would be to carry out introduction into the radi-
ated programme, at appropriatec times of television,
outside broadcasts coming from points remote from
Alexandra Palace.

In addition to the central control room, .it is con-
sidered desirable that a centralised synchronising
signal-generating equipment should be provided, so
that all sources of vision signal local to Alexandra
Palace would be supplied with synchronising impulses
from a common source and superimposition of one upon
the other could be carried out without difficulty.

Outside Broadcasts

The televising of national ceremonies and open-air
events of sporting and topical interest is perhaps one
of the most useful functions which a television service
can fulfil. Such events can be divided into two general
classes: —

(a) Events which can be brought within close proxi-
mity to the television station proper but not
actually 'into the studio itself.

(b) Events which by their very nature occur at some
point remote from the transmitter.

iThe events classed under (a) are such things as de-
monstrations of horsemanship or golf, and displays of
physical culture. These obviously cannot be done in
the confines of a studio, but it can be arranged that they
take place within a selected area close to the actual
television site. Such. events are classed as local outside
broadcasts, and their televising can be accomplished
by an extension of the internal studio facilities. In
general it may be said that the maximum -allowable
length of camera cable which can be used without run-
ning into serious technical difficulties is approximately
1,000 ft.

(To be concluded next month)

.
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RADIO

Here are details of the G.E.C. vision unit which is designed for

use in conjunction with the ordinary broadcast receiver for the

provision of the sound portion of the television programmes.

The unit provides a very inexpensive method of receiving the
television programmes.

cost of the television receiver

has been given a great deal of
attention of late for it is realised that
price is bound to have a great influ-
ence on sales. It has become in-
creasingly “clear that economy in
production cost is only possible in
cerfain directions—one is reduction
in the size of the picture and the other
is by effecting certain economies in
design. Unfortunately an idea pre-
vails with-the public that prices will
be automatically reduced as the de-
mand increases and people are apt to
draw a comparison wilh the early
days of broadcasting. It should be
remembered, however, that the
modern television receiver largely
employs the standard type of com-
ponents and valves used in ordinary
broadcast receivers. Production of
these has been developed to such an
extent that any material saving in
this respect is out of the question.

There seems very little doubt,
therefore, that price reduction is only
possible on the lines suggested
above, a view which the G.E.C, have
taken in producing a receiver in
which economies are eflected by em-
ploying a smaller screer: and a design
which provides for the use of the re-
ceiver in conjunction with an ordin-
ary broadcast set to supply the sound
side of the television programmes.
The advantage from the price point
of view is obvious, for the ordinary
television sound receiver is eliminated
and in its place is used a simple ar-
rangement included ir the vision
receiver cabinet for provision of the
sound in conjunction with an ordin-
ary receiving set.

No alteration whatever to any
existing broadcast set is necessary.
A single wire connects it to the
G.E.C. vision unit, and while the
television pictures can be seen on its
‘*‘ screen,”’ the accompanying sound
is simultaneously reproduced by the
loudspeaker of the broadcast receiver.

THE problem of reducing the

SET

The G.E.C. vision unit.
Model BT 8090.

Excellent
Pictures

Brilliantly clear black-and-white
pictures are produced on a *‘ screen”’
measuring 73 x 33 in.—large enough
for all the family to watch—with a
degree of definition and brightness
that shows up every detail.

There has been a considerable
amount of adverse criticism regard-
ing television picture size generally.
Undoubtedly this has been partly due
to the many public demonstrations
that have been given where the pro-
grammes, of necessity, are viewed by
a fairly large audience under condi-
tions that do not obtain in the home,
where in all probability the maximum
number looking-in at any one time
will be half-a-dozen. With a small
screen receiver the definition is gener-
ally better than is the case with very
large screens and in any case it pro-
vides a comfortable viewing distance
of about 6 ft. It would be idle to pre-
tend than a small-screen receiver is
better than a large one, any more
than a baby car is better than a full
size model; but a small screen re-
ceiver provides adequate entertain-
ment for home use and, as stated
above, provides the real solution to
the problem of low first costs and
economical maintenance and running.
It is calculated that the G.E.C. vision
unit can be operated for a period of
five or six hours with a single unit
of electricity.

Circuit
Arrangements

The vision receiver comprises a
r5-valve unit incorporating a g in.
cathode-ray tube and reproducing a
picture 71 in. x 5%in. As men-

332

JUNE, 1938

tioned it is intended to be used in
conjunction with any standard radio
receiver, the sound associated with
the vision being reproduced by the
receiver.

Connection is made to the radio
receiver from a tuned circuit in the
anode circuit of the frequency
changer, the first valve in the vision
unit. This circuit is tuned to such a
frequency that the sound carrier
beating “with the local oscillator
causes a signal having a wavelength
of 550 metres approximately, to be
injected into the input of the radio
receiver, which is tuned to the upper
limit of the medium waveband.

The vision signal is developed
across the primary winding of an I.F.
transformer which has a mid-band
frequency of 3.5 mc. and a band-
width of 3 me. Four stages of I.F.
amplification are employed. De-
modulation is performed by a bal-
anced detector circuit employing two
diode valves. The signal is then fed
to the control electrode of the cath-
ode-ray tube having first been
subjected to a further stage of
amplification.

The time base circuit embodies two
gas-filled relays and two low fre-
quency amplifiers for amplification of
the synchronising impulses. Electro-
static scanning 1s employed and the
high and low frequency impulses are
applied to the ““X’’ and ‘Y’ plates
of the cathode-ray tube respectively.

Focusing of the beam is also elec-
trostatic.

The power pack includes two rec-
tifiers, one for the H.T. for the re-

(Continwed at foot of next page)
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transmitted from Alexandra

Palace are heard by listeners on
the medium and long wavelengths.
So far enly two of the television pro-
grammes have been relayed to Re-
gional or National listeners so that
listeners cannot form much idea of
the rapid strides that are being made
in  programme  composition  at
Alexandra Palace.

During the past few weeks a num-
ber of programmes have been trans-
mitted which have been considerably
better than anything heard from the
National or Regional stations. To
quote as an example, the stage shows
put on by Jack Hylton, Ainbrose, and
Jack Jackson were extremely fine and
would have been quite suitable for
listeners without the additional aid
of vision.

These stage shows were almost
identical with the performances seen
by theatre goers and were a vast im-
provement over the normal transmis-
sion of dance music on medium
waves.

Exceptional
Quality

A very large percentage of the tele-
vision programmes are suitable for
ordinary listeners while music lovers
would very much appreciate the re-
markable transmissions of the Lon-
don Music Festival with the B.B.C.
Symphony Orchestra conducted by
Toscanni. These programmes have
been transmitted on the Alexandra
Palace sound channel. This is the
first time the B.B.C. have trans-
mitted special high fidelity pro-
grammes, and the reproduction is
very striking and realistic. Owing
to the wide band width available with
this sound transmitter, all musical
frequencies are radiated with very
little distortion or attenuation.

While many people are unable to
afford a complete television receiver,
and many are outside the service
area as regards picture reception, it
is a very good investent indeed to
have some simple type of receiver
merely to pick up the sound pro-
grammes.

This then lets the ordinary listener
hear those television prograinmes,
which can be appreciated without
vision. We have in mind the orches-
tral relays, plays, and even outside

VERY few of the programmes

PROGRAMMES

commentaries such as the complete
relay from Kennington Oval of the
last Test Match.

While listeners on medium waves
will be hearing short commentaries
of the Test Match, viewers will be
able to see and hear every ball bowled
from the beginning to the end of the
match.

Any listeners with a simple short-
wave convertor, which can be added
to almost any existing. receiver, will
be able to hear these programmes.
As the cost of a convertor need not
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exceed 23s. for a mains operated
type, the slight expense is more than
warranted. A battery-operated con-
vertor would be even cheaper and it
must be remembered that the sound
programmes can be picked up at dis-
tances in excess of 100 miles.

Suitable convertors have been des-
cribed in this journal from time to
time, but we shall be only too glad
to advise readers of apparatus parti-
cularly suitable for their particular
requirements and locations.

Readers who are situated at a long
distance from the transmitter may,
of course, require a more sensitive
convertor, but in no circumstances,
is it necessary to use more than two
valves.

A TELEVISION

ﬁ CHANGE is to be made at Olym-

pia this year. The familiar theatre

where visitors were able to see
their favourite radio stars in person is to
give way to a gigantic television studio
on the lines of the original Alexandra
Palace studio.

Demonstrations of television receivers
will be made all day, and not merely
at infrequent intervals as was the case
last year. The B.B.C. will be trans-
mitting programmes actually from the
studio at Olympia which viewers will
be able to see from any point in the
service area by the aid of a modern
vision receiver.

At the same time most manufactur-
ers will have receivers working so that
visitors will be able to see the artists
in the television studio and then to see
them via radio on any of the vision re-
ceivers on the stands.

This is the first time that manufac-
turers will be able actually to demon-
strate their products and visitors will
be enabled to form. some conclusion as
to the merits of the various receivers
and to see for themselves what strides
have been made since the last show.

For many visitors this will be the first
time that they will be abie to look-in
under normal conditions for only a very
few were able to gain admittance to
the demonstration booths last year.

The need for darkened rooms when
demonstrating television receivers has
passed for the new brilliant screens pro-
vide vivid pictures in almost normal
lighting.

The ordinary radio receivers will also
be demonstrated this year, for arrange-
ments have been made for visitors to
hear the receivers actually working on
the stands. This radio show will in
fact serve as a real guide to the new
receivers instead of being just a cabinet
show as in the past.

In order to include all phases of the
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RADIOLYMPIA

entertainment and musical industry
there is to be a piano and music sec-
tion. Also included is a section devoted
to test instruments which should please
the service engineer and experimenter.

Altogether this 1938 Radio Show
should be the best ever and will have
something to offer to visitors which
they have not previously been able to
see elsewhere.

* ADDING VISION TO YOUR
RADIO SET "
(Continued from preceding page).

ceiver and the other for the time base
and cathode-ray tube.

Controls

There are four controls on the
front of the set. These are (1) tun-

.ing control, employed for tuning-in

the vision signal; (2) brightness con-
trol and mains switch for switching
the unit on and controlling the aver-
age brilliance of the picture; (3) con-
trast control, for modifying the con-
trast between the light and dark por-
tions of the picture, and (4) line-fre-
quency control.

Mounted on the back of the unit
are pre-set controls which only re-
quire adjustment when the unit is in-
stalled. It is quite unnecessary for
them to be touched at all in the ordin-
ary operation of the set. They are
as follows: —L.F. amplitude control,
H.F. amplitude control, synchronis-
ing amplitude control, focus control,
L.F. centring control, H.F. centring
control, sound receiver coupling trim-
mer, and frame frequency control.

The price of the G.E.C. vision unit
is 30 guineas, and it may be had on
exceptionally low deferred terms.
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THE SIMPLEST HOME-BUILT TELEVISOR

Here are the instructions for the adjustment of the Simplest Home- built Televisor which employs a

4-inch tube.

Full constructional details of this receiver which was designed by S. West, were given

in the three preceding issues and it is guaranteed to provide a picture of wonderful clarity and definition.

completed and the various units connected in

the correct manner as has been indicated in the
preceding articles of this series, the adjustment of the
receiver may be made.

Firstly, the tunmg of the vision unit is desirable.

Remove the fuse in the primary circuit of the Keston
transformer T1 and connect headphones to the tube
modulation terminal and to earth on the three-way ter-
minal strip at the side of the vision unit. It is prefer-
able to include a o.1 mfd. condenser in series in order
to isolate the phones from: direct current and to avoid
disturbing the value of the load resistance of the D.C.
restoring diode. The two terminals above referred to
are the outside pair. The power supply may now be
switched on and after a short interval, when the vari-
ous heaters have acquired operating temperature, the
tuning of the vision unit may be comimenced.

With an, insulated trimming tool, which is conveni-
ently fa§hiqn,ed from a thick knitting needle, the two
trimmers. are adjusted to.give: maximun signal from
the vision carrier..

The adjustment will be found fairly critical and some
care in arriving at the correct setting should be exer-
cised. It is preferable to reduce, the gain control to
minimum, durmg these adjustments as this will ensure
greater accuracy. The aerial tuning condenser, which
is in the first compartment, is adjusted concurrently
with the: trimmers.

With these adjustments. completed, quite a large
signal should be obtained. Operatiom of the gain con-
trol can be checked and this will complete the tuning
adjustments for the vision unit.

‘) II-TH the constructional work of the televisor

Synchronising

It is required now to adjust approximately the syn-
chronising’ pulses filter valve. The control for this is
the potentiometer R18, which is located near the three-
way terminal strip at the side of the chassis. Turn this
full anti‘clockwise, i.e., so that the slidér is at the
earthy end. ‘Now connect one lead of the headphones

Fitting the Mullard'tube into its holder.

to the centre terminal of the three-way terminal board
leaving the other phone lead connected to earth.
Slowly rotate R18 until a point is reached where the
character of the signal commences to change. This
change is indicated as an apparent differcnce in tone
of the signal; the characteristic note will become

heavier, with the rapid low pitched beat of the frame
sync. pulses predominating.

This is a general view of the 4-inch tube receiver. Note that it is comprised
of three simple sections, from top to bottom—{time base, vision unit, power

334

packs.

The occurring change of pitch, due to variation of

| picture content, which was heard with the phones con-

nected to the modulation terminal, no longer wiil be
apparent when the correct adjustment for Ri8 is
arrived at. : .

Some care is'required to determine the correct set-
ting, and to assist in getting this the following are
briefly the eflects obtained in the received picture when
the adjustment is incorrect.

In cases where adjustment of the sync. pulses appli-
cation potentiometers (Nos. 4 and 6 in Fig, 1), has
very little apparent effect upon the stability of synchro-
nism, it may be assumed, providing the synchronising-
connections are in order, that the svnc. filter valve is
biased incorrectly, rendering the svnc. pulses weak.
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POWER PACK ADJUSTMENT

Slight re-adjustment of the control R18 is then called
for.

A fault which is likely to be more geunerally experi-
enced is as follows: It will be possible to achieve syn-
chronism of the picture, but, when subject movement
takes place, there will be a tendency for the picture to
distort. The effert will be an apparent displacement
or tearing of one edge of the picture.

This effect is caused by the presence of picture modu-
lation in the sync. valve output. The cure is agnin
effected with slight readjustment of the control Ri8.

The Power Pack

and Time Base

The adjustment of the time base may now be under-
taken. Before commencing a description of the pro-
cedure involved for this, it will be advisable to give a

4 5 6
Figs. 1 & 2. The instructions given in the text can easily be followed
by reference to these diagrams of the controls which are employed.

few words of warning. A potential of approximately
1,200 volts exists at certain points in the time base
unit. This potential can inflict a severe shock, accord-
ingly, exercise all reasonable precaution. If any ad-
justment necessitating probing into the interior of the
unit is called for disconnect the mains supply.

The time base unit can be given a preliminary test
before applying picture modulation in the following
manner.

Remove the fuse of the Sound Sales’ transformer
T2 and replace the fuse for the transformer Ti1.

Refer first to the diagram Fig, 1. This depicts the
six controls for adjustment of the time base.

These controls are numbered, and .initially they are
set approximately as follows.

Control 1.—Turn fully anti-clockwise then- turn for

a third of the travel clockwise,

Control 2.—Turn fully clockwise then turn for a third

of the travel anti-clockwise.

Control 3.—As for control 2. .

Control 4.—Turn fully anti-clockwise.

Control 5.—As for control No. 1.

Control,6.—Turn fully anti-clockwise.

Now.refer to Fig. 2.  Set the brilliance control full
anti-clogkwise .and the focus control half-way around
its travel. Remove the D.L.S.1 vacuum delay switch
and connect the mains supply. Having allowed a suffi-
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cjent interval to elapse for the heaters to acquire suffi-
cient temperature to become visible, ensure that these
are all operating, including the C.R. tube and the MU:2
rectifier heaters. Assuming this is found in order the
power supply may be switched off and the D.L..S.1 valve
re-inserted.

The power supply is now switched on once more and
the D.L.S.1 valve should light. After an interval (be-
tween 1-2 mins.), the contacts of the D.L.S.1 valve will
close whereupon the screen of the C.R. tube will
momentarily be illuminated, at the same time a brief
heavy discharge will be observed within the bulb of the
M.U.2 rectifier which will die down and become a
fainty observable haze for normal operation,

Now slowly rotate the brilliance control clockwise
until the illumination of the C.R. tube screen is just
visible. Carefully adjust the focus control so that the

BRILLIANCE FOcCuUs

M"‘

O

GAIN

flyback lines become visible, and at the same time reduce
the brilliance control if this proves necessary.

Actual adjustment of the time base unit may now be
commenced. It is convenient to adjust the frame scan
time base first. Ascertain from Fig. 1 which are the
controls Nos. 3 and 5 and become familiar with the
effects obtained when the settings for these are changed.
Very slight changes of No. 3 will cause quite large
changes of raster height. A similar effect is obtained
with adjustment of No. 5 though in this case the change
of height will be greatly reduced.

Re-set control 3 to its original adjustment and re-
duce the raster brilliance to the point where it becomes
almost invisible. If the raster is now closely examined
as control 5 is rotated, a setting will be found where
a single horizontal black band will be observed, rolling
vertically across the screen. If this is not the dase, or
if the raster height for this adjustment is found to be
too great or the reverse, slightly re-adjust control 3
and repeat this procedure.

Having found this setting the mains supply may be
disconnected and the vision power pack fuse replaced
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and then re-connected. There is one important point
to be observed in this connection. Ensure that the
D.L.S.1 delay switch is afforded an opportunity to
cool prior to switching on again, as otherwise the con-
tacts of this are likely still to be closed and some damage
may result through too early application of the full
voltage.

Providing the adjustments so far have been correctly
made, in accordance with the above recommendations,
a very small adjustment to control 6 will lock the
raster for the frame frequency. Whether this is so may
be readily determined by increasing the raster brilliance
when, the fact that the picture is no longer rolling
across the screen is evidence.

Line
Synchronising

It only remains to synchronise the line scan time
base. Rotate control 4 until the effect of adjustment
to it is observable at the left-hand picture edge. This

edge will become somewhat.ragged. Do not increase
the control so that this raggedness is exaggerated or

JUNE, 1938

it will prove difficult to efiect synchronism. Now very
carefully rotate control 1 until a single picture 1s
formed. Having found this setting re-adjust control 4
for an even picture edge, at the same time ensuring
that the setting is such as to maintain stable syn-
chronism.

To restore the correct picture dimensions, which are
likely now to be upset, carefully adjust controls 1 and
2 concurrently to secure the correct picture width and
controls 3 and 5 to securc the correct height.

It will prove advantageous to permit the raster
corners to roll over the tube screen’s periphery, as this
will naturally permit a larger picture and improve
definition,

If with the above adjustments correctly made the
picture definition is still not sufficiently good, slight
alterations to the vision unit trimming condensers can
be made. There is also the possibility that the sound
programme may get through to the picture and this
will be revealed by the presence of variable dark hori-
zontal areas. In this event proceed as above commenc-
ing with the aerial trimming condenser, the capacity

of which should be reduced.

MIHALY-TRAUB TELEVISION

THE SYSTEM

ROM time to time we have re-
Fcorded the progress of develop-

ment of the Mihaly-Traub system
of mechanical-optical television and
on each occasion have been able to
indicate that the solution of problems
which appeared nearly insoluble were
being overcome.

This system, as most of our
readers will be aware, employs an
ingenious scanning system which
permits of a reasonably low motor
speed when used for high definition.
The original design, it will be remem-
bered, consisted of a ring of mirrors
with a polygon mirror revolving in
the centre of the ring. Although the
same principle has been retained, the
present scanner bears little resem-
blance to the original, the size having
been reduced to a fraction of the
former and only a segment of a circle
being used in place of the complete
ring of mirrors.

The result of these modifications is
a complete scanner of quite small
dimensions with a very small and
light revolving part which for go05-
line television need only revolve at
13,000 revolutions per minute. The
entire gear has now been made so
compact that it can easily be accom-
modated in a cabinet of somewhat
smaller proportions than are required
for the average cathode-ray tube
receiver.

PERFECTED

One of the greatest problems that
designers of mechanical-optical sys-
tems had to face was that of syn-
chronism and many people had the
idea that it was of such magnitude
that it would be inmpossible to sur-
mount the difficulties. Even after
the scanning system of the Mihaly-
Traub receiver had been perfected
this problem still remained and the
early experimental models relied on
the mains for synchronism.  This,
however, was only uatil such time as
the optical system had been perfected,
when the problem of synchronising
was tackled in earnest. All synchro-
nising difficulties have now been
overcome and the picture remains
absolutely steady. Also, by virtue of
the fixed relation of the mechanical
moving parts perfect interlacing is
secured.

A Demonstration

Recently we witnessed a demon-
stration of this receiver. It is not
yet in its commercial form but any
modifications that are to be made are
only of a detail nature which will per-
mit of a still more compact layout.

Mention of *“Television and Short-wave

World > when corresponding with

advertisers will ensure prompt attention.
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Excellent
Pictures

The picture size of the model
demonstrated was 12 in. by 15 in.,
but this will be increased in the com-
mercial models. The picture is
formed on a ground glass screen and
is, of course, perfectly flat. The
colour of the picture is sepia and this
is the only criticism that we have to
make. The use of a mercury-vapour
lamp in the commercial models will,
however, make a difference in this
respect and provide greater contrast.

In operation the receiver was al-
most silent, despite the fact that the
cabinet was partly open; in the
finished models steps are to be taken
to soundproof the apparatus entirely.
Vibration is negligible and only by
placing the hand on the cabinet was
it possible to detect that there were
any moving parts inside.

Operation is remarkably easy and
apart from the on-off switch only two
controls need be operated—one for
framing the picture at the commence-
ment and the other for contrast.

It is not as yet possible to give any
indication of the price at which it will
be possible to market this type of re-
ceiver; the construction, however, is
remarkably simple and the units
employed are not of a costly type so
it should be possible to produce the
complete receiver at a reasonable
figure which will appeal to the public.

The staff of The International
Television Corporation are to be con-
gratulated on the highly satisfactory
culmination of their efforts in the face
of very great difficulties.
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A CROWD ALWAYS ASSEMBLES
TO WITNESS DEMONSTRATIONS ON
BAIRD RECEIVERS.

WHY?

BECAUSE EACH MODEL IN THE
RANGE REPRESENTS THE HIGH
WATER-MARK OF ACHIEVEMENT.

Among the factors contri- ning equipment where
buting to the -first-class desired. Apart from
performance of all Baird manufacturing processes,

Television receivers are stringent tests aré made
brilliant pictures, freedom for electrical emission, tube
from distortion, excellent characteristics, filament
detail, wide angle of vision, rating, and screen quality,
extremely simple opera- and following normal
tion, high fidelity sound picture reconstitution
and all-wave radio. Each under service conditions,
television receiver incor- every Baird Cathode Ray
porates a Baird ¢ Catho- Tube, on completion, is
visor’* Cathode Ray Tube subjected to a very high
which has the outstanding external pressure test.
advantage of being com- Baird ‘ Cathovisor "
pletely electro- magnetic Cathode Ray Tubes are
in operation. These tubes the ideal solution for high
can be supplied separately quality television pictures.
with the necessary scan- Write for details.

*x *x K * * X

A small section of the daily crowd which assembled at a recent exhibition
to see demonstrations on Baird receivers.

WELCOME NEWS. Model Tl Television Receiver complete with All-Wave Radio
has been reduced to 55 guineas. Send for full details at once, post free on request.
Price includes aerial, installation of receiver and one year’s free service.

* * * SEE THE DERBY ON A BAIRD SET * * *
NAME AND ADDRESS OF NEAREST DEALER FURNISHED ON REQUEST.

BAIRD TELEVISION LTD.
Lower Sydenham, London, S.E.26

Telephone: HITHER GREEN 4600. Telegrams: TELEVISOR, FOREST, LONDON.
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A NEW HIGH GAIN

HF.VALVE sram

TYPE KTZ 41 “V'yjal es

MADE IN ENGLAND.

EEEEEE
D +Type KTZ41
x| [
3 L] o M !
25011 Taken aT Es=250v_] The new OSRAM KTZ4l is a Kinkless Tetrode with
- . .
g Indirectly heated Cathode intended for high stage
z ol gain—particularly in Television and broad band
@ Y.l lifi
z, amplifiers.
« ‘ -5
3 71 Owing to the inherent difficulty of obtaining high
§ Eq=-2"0 | coupling impedance at very high frequencies, it is
310 A g - characteristic of such amplifiers that a high mutual
= - | i conductance is required in the associated valve, and
gramrst 3 Q" . .
§ b ¥ =g _E{%-__s Tt —t+—+FEc 35 further, a low cathode current is desirable.
: s smmmmE Eal 40
) 100 200 300 400 :
ANODE VOLTAGE The OSRAM KTZA4l is outstanding for the following reasons :
g g
) It has an exceedingly high mutual conductance at the
ACTERISTICS working point, thus enabling high stage gain to be
CHAR obtained, even with a low anode loading.
:ea:er zoltag:t Tg ::ts' 2) It has a high ratio of mutual conductance to total cathode
urre ... mB o = .
A:Zdeer Voltage 250 m:; current—a feature of importance resulting in low
Screen Voltage . 250 max. noise-to-signal ratio in operation.
CHANEESERE.. e oy DEERISG (3) It has a remarkably flat top characteristic over a
AEEEICHESIE Ry - - ~Sue wide range of anode voltages (see curve), and a sharp,
bt e S - well defined knee to the cueve resulting in increased
Bias Resistance ... 244 ohms. Githut
Impedance ... ... | megohm. put.
Mutual Conductance. e 1.5 mA/Vglt i 4) Although not designed as an H.F. amplifier for
g‘iazs;(;e E;: 11;5) ' broadcast wavelengths, the low anode-grid capacity
Ciel o T e N e el coupled with high conductance makes the valve suitable
Capacity ... ... 0.008 micro-mfd. as a sensitive detector.
Approx.

The type is suitable for the first stage of an audio amplifier, except
where followed by *“high gain.”’

P R I c E E A C H I 5 / . The OSRAM KTZ4I is fitted -with a standard 7-pin base, grid

to top cap.

Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, W.C.2.
338
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A TELEVISION TRIUMPH

HE Cup Final broadcast has

generally been acclaimed a great

triumph for television, in fact,
it has ranked second with the
Coronation.  Reports from many
districts, some of themn well outside
the normal range, have proved that
the game could be followed on the
television screen almost as well as if
seen direct. Excellent use was made
of the facilities provided by the tele-
photo lens and the caimera work was
most praiseworthy. The only criti-
cism is in regard to tlie commentary,
which appeared to be lagging some-
what behind the actual events. The
delay which was only very short was
somewhat disconcerting, but perhaps
inevitable in such a fast moving
game.

THE EIFFEL TOWER RECEIVED
ON THE SOUTH COAST

Some considerable time ago we
forecast that in all probability the
Eiffel Tower television transmissions
would be receivable in the southern
counties when this station got going
on its full power. It is gratifying to
learn, therefore, that even on the
present power, which is considerably
less than what will ultimately be used,
pictures have been received in
Brighton. Faint pictures have been
received by Mr. W, R. Westhead, of
Brighton, on a receiver situated about
330 ft. above sea level.. The distance
from Brighton to Paris is a little
under two hundred miles.

BROADCASTING ON TELEVISION
SOUND WAVELENGTHS

Special and exceptional arrange-
ments were made to enable all those
who possessed receivers capable of
tuning in to the television sound
wavelength to hear the London Musi-
cal Festival. ‘This, of course, in-
cluded all those who own television
receivers. A decision was made to
relay certain items from the series by
the B.B.C. Symphony Orchestra,
conducted by Toscanini, in order that
advantage could be taken of the fine

quality of sound which is only pos-
sible by the use of high frequencies.
It was arranged to give five of these
relays and two now remain—on June
3 and June 10. The transmissions
begin at 8.15 and are preceded by a
tuning note. The transmissions are,
of course, in addition to the ordinary
television programmes. The items
which remain to be given are:—
Friday, June 3, 8.:18-8.48—Sym-
phony No. 41 in C (Jupiter), K.551
(Mozart); Friday, Juue 10, 8.18—
God Save the King; 8.19-8.25, Over-
ture, La Scala di Seta (Rossini);
8.27-9.7, Symphony in D
(Sibelius).

In regard to the above it is inter-
esting to note that all Cossor console
television receivers are provided with
an extra position on the waveband
switch permitting television sound to
be received (without re-tuning) while
the entire vision deck, including, of
course, the cathode-ray tube, is
switched ofl.

It is probable that the B.B.C. will
further utilise the 41.5-megacycle
frequency channel,

EASTERN CABARET -

‘“ Eastern Cabaret >’ to be tele-
vised in the evening programme on
June 4 will be a development of the
‘“ Cabaret Cruises,”” which have al-
ready scored a big success, but this
time Harry Pringle, the producer,
will have landed his ‘‘ passengers,”’
and viewers will see them making
their way through an oriental town
somewhere East of Suez en route for
the European hotel. The atmo-
sphere of the East will be built up in
the Alexandra Palace studios and a
number of coloured artists will take
part. An oriental bazaar, rickshaws,
snake charmers and dancing girls
will add to the realismm. Surya Sena,
the well-known Indian singer and
dancer, will act as compére.

TELEVISION IN BOMBAY

We are informed by an Indian cor-
respondent that the private experi-
mental television service which was
to have commenced in Bombay at the

No. 2
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end of April, with the object of arous-
ing the interest of Indians in the new
science, has been delayed by the ill-
ness of Mr, N. A. Printer, President
of the Bombay Technical Institute,
who was to have been responsible for
the inauguration of the service.

DON LEE TELEVISION POWER
INCREASE

The Federal Communications Com-
mission (U.S.A.) has granted a
licence to W6XAO, 1the television
station of the Don Lee Broadcasting
System, Los Angeles, permitting an
increase of power of the vision trans-
mitter to one kilowatt. Previously
with a power of only 150 watts pic-
tures were received at a distance of
twenty miles and with the larger
power it is expecfed that a range of
forty miles will be possible. At one
receiving location, where the broad-
casts are checked daily, a fourfold
(400 per cent.) increase in the
strength of the received signal was
recorded.

TELEVISING NORTHOLT DERBY

Elaborate plans have been made
for relaying the scene at Northolt
Park on ‘ Derby Day,” June 13
Three cameras will be in operation,
and the broadcast, which covers two
races, will last an hour.

At 3.30 p.m., a camera situated
on top of the members’ stand will pan
in on a race in progress, and a micro-
phone will pick up the details of run-
ning from Northolt’s own commen-
tator. Following the preliminary
race, Miss Jasmine Bligh will inter-
view celebrities in the parade ring
where a camera mounted on a
‘““dolly ’ is to be installed. From
this central position—-in ful] view of
all enclosures—the parade ring
camera will record crowd scenes, and
the jockeys mounting for the big
event. A B.B.C. commentator will
describe the ‘‘ Derby Day ’’ atmo-
sphere.

The third camera will be situated

close to the saddling and unsaddling
paddocks, so that every detail of the
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Pony Turf Club’s premier classic
will be adequately covered.

The running of the Northolt Derby
will be televised from start to finish
dnd described by Mr. Leonard Jayne,
Northolt’s own commentator, while
Miss Jasmine Bligh and a B.B.C.
official will comment on the incidental
scenes.

THE BALLETS JOOS

The famous Ballets Joos Company,
now touring England, will pay its
second visit to the Alexandra Palace
on Sunday evening, June 5, with a
performance of ‘‘ The Big City.”
The Ballets Joos’ technique is espe-
cially suitable to television as its aim
is to preduce true pictures of life with
mimicry based on nature rather than
symbolism.

THE POLO TRANSMISSION

A misunderstanding arose during
the transmission of the Whitney Cup
Final as a result of some of the
B.B.C. engineers, who were viewing
the event in their own homes, tele-
phoning to say that the quality was
poor. The transmission was there-
fore stopped, much to the surprise of
many viewers who were getting ex-
cellent reception, and a Mickey
Mouse film was substituted. Actually,
reception in most districts had been
very good, and within a few minutes
of the announcement that the broad-
cast was to be stopped, several view-
ers telephoned to express their
surprise.

« THE CONSTANT NYMPH "

Victoria Hopper will be seen as
Teresa in a special television produc-
tion of ‘“ The Constant Nymph,”
which George More O'Ferrall will
present for the sccond time in the
evening programme of June 4. This
famous play by Margaret Kennedy
and Basil Dean, first produced at the
New Theatre in September, 1926,
with Noel Coward and Edna Best in
the leading parts, is based on Mar-
garet Kennedy’s novel.

«“ DERBY DAY "

An operetta, ‘ Derby Day,” is to
be televised in the evening on June 1
with Tessa Deane in the part of
Rose. This operetta by A. P. Her-
bert, with music by Alfred Reynolds,
was first produced at the Lyric
Theatre in 1932 and was an instant
success.

The story revolves around the
beautiful barmaid, Rose, whose hand
is sought by both Bones the tipster,
and Eddy Waters, the jaunty son of
Sir Horace Waters, ].P., owner of
the Derby favourite. Lady Waters,
severe, but likeable and fuil of vigour,

keeps everyone on tip toe and causes,

a tremendous scene in the last act
when ]John Bitter, landlord of the
‘“ Old Black Horse '’ is threatened
with the loss of his licence.

Esther Coleman will be seen as
Lady Waters, Frederick: Ranalow as
Sir Horace Waters, George Baker as
Mr. Bitter, Muriel George as Mrs.
Bones, Bert’s mother, Esmond
Knight, as Bert Bones, and Gordon
Macdonald as Eddy Waters.

A COMPLETE TEST MATCH RELAY

There should be considerable in-
terest in television during the period
of August 20 and for the five days
following when the B.B.C. are to
televise the whole of the final Test
Match between England and Austra-
lia from Kennington Oval. This will
be the first time that such an event
has been relayed in full, for at the
most, the commentators -on sound
wavelengths are on the air for an
hour.

This relay is an addition to the re-
lay of the Test Match from Lords on
June 21, when some of the more
exciting periods will be seen by
viewers.

AMATEUR 5-METRE BAND

In America at the present time the
amateurs on § metres are sandwiched
in between two commercial television
bands so that control of transmissions
on this wavelength is very strict. It
practically means the universal appli-
cation of crystal control transmitters
and this fact has done very much to

improve the technical efficiency of the

ultra-high frequency apparatus used
by American amateurs.

At tha recent Cairo conference it
was decided that in future television
stations could be erected for use on
frequencies up to 38.5 Mc.  This
means that half of the amateur 5-
metre bands will be used by television
stations at the same fime as the
amateurs.

This will be an advantage rather
than a disadvantage for in the future
British amateurs must surely use
crystal control rather than self-
excited oscillators.
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The British amateurs will not be
quite so sandwiched as the American,
but it is hoped that they will take the
same step as the Americans to ensure
frequency stability and efficient trans-
mitters.

THE WORLD’S SWIMMING
CHAMPIONSHIPS

A rather unusual television relay
will be the world swimming cham-
pionships from Wembley Pool on
August 6. This programme should
be rather interesting to technical
viewers for it is not at all certain just
how this type of programme will
ctome over in view of the rather poor
background.

This lack of contrast may affect
the picture, until the time comes when
we have colour television. This
point was amply demonstrated at the
recent televising of the Chelsea
Flower Show, for although viewers
were able to gain a very good idea
of the lavout of the Exhibition, the
beauty of the individual flowers could
not be appreciated.

MORE SPACE AT ALEXANDRA
PALACE

For the next few weeks, producers
at Alexandra Palace will have to be
content with one studio until the
second studio has been re-wired and
re-equipped. This studio will be a
duplicate of the present Studio A and
will be equipped with four of the
latest type Emitron cameras, which
it has been found give much sharper
and clearer definition and a better
picture.

Two months should be sufficient
time for these altcrations to be made
after which viewers can look forward
to even greater variety of programme
and greater scope of action.

BRITISH VALVE DESIGNS

Although the British valve makers
are endeavouring to capture the ama-
teur market as regards transmitting
valves, amateurs so far have not
really appreciated that British valves
are available which are the exact
counterparts of the more popular
American valves at competitive
prices.

‘The general attitude appears to be
that the American valves have been
available for so long and are com-
paratively fool-proof that there is not
sufficient inducement for the amateur
to change over to the English valves
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REFLECTIONS

even if they are of similar efficiency
and price.

COMMUNICATION RECEIVERS

Several multi-valve communication
receivers of British design are in the
offing and it is expected that the next
Radio Show will bring to light a
wide range of apparatus, specifically
designed for amateurs.

Many of our leading set makers
have found that communication re-
‘ceivers of American design were
being bought by British. services, in-
cluding the Post Office. They have,
for the past few years, been develop-
ing competitive receivers in their
usual thorough manner, and we have
now conclusive proof that there are
receivers in this country which are
better in performance than even such
sets as the HRO. This may sound
rather a tall order in view of the
popularity and efficiency of this well-
known receiver, but this claim has
been substantiated and is one of the
reasons why we are looking forward
to the 1938 Radio Show.

THE UNIVERSAL LANGUAGE

From time to time one hears of the
claims for a universal language of
some sort or the other. This idea
seems slowly but surely to be losing
its value for English is rapidly be-
coming used all over the world. It
1s well appreciated by the average
amateur who finds little difficulty in
talking to brother amateurs even in
the most obscure foreign countries.

It is also interesting to notice that
foreign countries more often than not
use English when inaking contact.
For example, we have heard an
Albanian amateur talking to a Portu-
guese both in fluent English.

This is even more noticeable in
countries where the language is a
difficult one, and for this reason, it
is usual to hear Russian, Chinese and
Japanese amateurs making complete
use of English.

THE PARIS EXHIBITION

Television appears to be hanging
fire in France despite the fact that
programmes are now available in ex-
perimental form from the Eiffel
Tower Station.

/At the Paris Exhibition not one
television receiver was on show, most
makers devoting their space to radio
receivers of advanced design. The
cabinet work in ‘most instances was

of the ultra-modern type while all-
wave units were a general rule.

Press-button tuning has also made
its bow, while one or two receivers
have clock-face tuning of the type
first used in this country some years
ago.

Combination sets including lamp
standards, gramophone and all-wave
receivers of the armchair type are
also very popular.

TELEVISION IN AUSTRALIA

At the World Radio Convention
organised by the Institution of Radio
Engineers of Australia several excel-
lent papers were read by well-known
engineers.

John L. Baird gave a general sur-
vey of television in England and
dealt with some of his early low-defi-
nition experiments and also the latest
colour television,

Another good paper was by J. D.
McGee, M.Sc., of E.M.]1., who gave
a very complete story of high-defini-
tion television as it is in this country.
This was followed by a paper from
the hcad of the R.C.A., Major-
General James G. Harbordon.

The series was wound up by a
paper from the well-known Director
of Research of the Telefunken Co.,
Dr. F. Schroter, who spoke about
television problems and their solution.

Book Review

La Television, by Prof. Marc Chau-
vierre (Dunod, Paris).

The sub-title of this book is ‘‘Theo-
retical and Practical Problems in
Television and Their Solution,’’ and
the author has covered the ground in
a clear and thorough manner. Com-
mencing with the general theory of
the subject, the mechanical systems
of television are reviewed, and—an
important feature—are not allowed
to monopolise the greater part of the
book. Cathode-ray tubes are des-
cribed together with their circuits,
and a complete description is given
of scanning circuits and synchro-
nising.

The theory of video amplifiers is
followed by a most lucid chapter on
the modern systems, in which the
EM.., R.C.A and Barthelemy sys-
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circulates in all parts of the world.
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tems are comparéd. The only
criticism of the hook from the point
of view of English readers is the
crudity of the diagrams, in which the
bare outline of the connections is fre-
quently given. Is there no inter-
national agreement on the drawing
of circuit diagrams?  English cir-
cuits have, as we know, the H.T.
line at the top; Ainerican circuits
have the H.T. at the bottom together
with the L.T., but circuits in which
the H.T. appears at the side are
difficult to follow !

This is an excellent book on the
subject and it is to be hoped that an
English translation will be available
in the future.

“THE BAIRD STILL-PICTURE
TRANSMITTER **
(Continued from page 324)

The second rack is built to house
the frame and line synchronising
pulse generators, these pulses being
fed to the time base generators of
the picture tube, and the cathode-ray
tube monitor.

In the Baird factory the signal is
made to modulate a transmitter fed
with g4os5-line interlaced synchronis-
ing pulses and in this way make up a
convenient and most efficient test sig-
nal for judging receiver performance.

Apart from a normal picture signal,
the apparatus will also provide the
usual type of black cross and, when
desired for lecture purposes, the prin~
ciples of television can quite easily be
demonstrated.

It should be emphasised that this
apparatus has now been in constant
use for a period of nearly two years
and has given no trouble and, bear-
ing in mind the priority of date when
compared with the DuMont equip-
ment, it was felt that readers would
be interested in this brief description,
together with the accompayning
illustrations.

An Insulated Octal Valve Cap
Connector.

Constructors who have had difficulty
in buying a top-cap connector for octal
valves should remember that the British
Mechanical Productions Co., Ltd., who
market Clix components, have now pro-
duced such a connector.

It is insulated with a black end
piece and is fitted with a split ring to
allow for variation in valve cap size.
The insulated piece unscrews to allow
for ‘connection to be made. This use:
ful component is priced at 1id.
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THE RECEIVING AERIAL
AND RECEPTION FIDELITY

This article is an abstract from a paper by Stuart W. Seeley of the License Laboratory of the Radio
Corporation of America It deals with the effects of interference between direct and reflected signals

and the production of double images on the screen.

N broadcast-receiver practice a
Isimple wire of from a few feet to

one hundred or more in length will
suffice as a receiving aerial and its
operation is completely satisfactory
if the received signal is sufficiently
above the local and extraneous noise
level. A television receiving aerial
will have to be erected with much
more care. This is because of the
introduction of an additional factor
in visual reception not present in
sound broadcasting. This factor is
the necessity for preventing reflected
waves, which have travelled a few
hundred feet or more further than the
direct wave, from entering the re-
ceiver. Fortunately this can be done
in all cases, and quite easily in most
cases. It is the object of this paper
to point out that the problem exists in
visual reception, and to describe cer-
tain methods of meeting it which
have been found effective.

Space Wave
Reflections

When reproducing a 441-line, 30-
frame per second picture, the cath-
ode-ray spot travels across the screen
of a 12 in, cathode-ray tube at a
speed of about 2} miles per second.
This is 1/75,000 times the speed of
light or radio waves in free space. In
other words the spot will move about
0.060 in. while a radio wave is travel-
ling 400 ft. Therefore, if both a
direct and a reflected wave arrive
with comparable magnitude at the-
input terminals of a television re-
ceiver, and one has travelled 400 ft.
further than the other, a double
image will result. The displacement
of the two images in such event will
be about one-sixteenth of an inch and
will cause blurring of all vertical lines
in the picture. Actually such a con-
dition results in ever. more complica-
tion than is immediately apparent
from the above example. The re-
flected wave may have any phase
with respect to the direct wave. Fur-
thermore, each has its own side com-

explained.

ponents, and those of the direct and
reflected wave may be entirely differ-
ent. This interfereuce in the form
of cancellation or reinforcement fre-
quently causes a black line to be re-
peated as a white line or vice-versa.
If the reflected wave travels 1,000 ft.
or more further thav the direct wave
a distinct double image will result.
Thus it is readily apparent that the
aerial must supply a television re-
ceiver with one signal only from a
desired transmission. In metropoli-
tan areas, reflections from large
buildings may give rise to several
images and the problem of proper

Means for minimising such interferences are

Transmission

Line Reflections

Under ordinary conditions, at most
installations, it is necessary to use
transmission lines between the aerial
proper and the receiver in order to
control properly the point of signal
pick-up. If the maximum dimension

of the aerial system (transmission line
plus aerial) is of the order of 100 ft.
or more, and the line is not properly
balanced and terminated at the re-
ceiver, reflection in the aerial network
may cause a loss of detail in the
reproduced picture.

Figs. 1, 2, and 3 show a small section of the cathode-ray tube screen to illustrate the effect
of various receiving aerials on reproduction. The receiver was operated with reduced contrast

for best photographic results.

Fig. 4 is the same as Fig. 3, except that the receiver was operated

with normal contrast.

construction, location and orientation
of the receiving aerial becomes ex-
tremely important. However, at any
location an improperly constructed
aerial or ‘aerial network and feed sys-
tem may produce multiple signals of
sufficient intensity and time-phase
displacement to be objectionable.
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Thus the problem of preventing
blurring or double images caused by
multiple-signal reception may be
divided into two parts. First, the
aerial must be made non-susceptible
to strong secondary waves from ex-
ternal reflecting media, and second,
the aerial and its transmission line
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EFFECT OF REFLECTIONS

must be so constructed and termin-
ated that reflections from the receiver
end of the svstem cannot bound back
to the outer end of the aerial and be
reflected there to re-enter the receiver
as a delayed signal..

It is difficult to describe in words
the appearance of images produced
by multiple-signal reception, and
difficult to show it clearly by illustra-
tions produced by the photographic
and printing processes. necessarily
involved. Figures 1 and 4 are illus-
trations showing a small section of a
tube screen reproducing a trans-
mitted pattern, under different con-
ditions of multiple-signal reception.
The illustrations are, of course, not
clear or representative of the general
appearance of the screen when viewed
by the eye, and are intended merely
to show the relative effects of aerial
changes. The pictures were taken
on the same receiver with different
aerials, but without any changes in
receiver tuning. A detailed descrip-
tion of the aerials and the effect of
each on the received image will be
given later.

Source of
Space Wave Reflections

It is to be understood that the re-
flecting medium need not be a metal-
lic object. The specific inductive
capacities of building stone, brick
paving material, and ordinary soil,
are sufficietly greater than that of air
to have high coefficients of reflection
for television frequencies at some
angle of incidence. Therefore almost
any surface can act as a reflector, if
its dimensions are comparable to, or
greater than, one-half wavelength.

If the transmitting aerial is with-
in line of sight of the receiving aerial,
and a plane surface parallel to the
ground is located between the two
and within sight of both, the strength
and delay factor of the reflected
energy will depend upon all of the
dimensions of the geometrical orien-
tation of the three objects. = How-
ever, it can be shown by simple cal-
culations that only within a radius,
from the transmitter, of about six
times the combined transmitting and
receiving aerial heights (above such
a surfaee) can reflections of this
nature be sufficiently delayed to
cause a loss of detail in the repro-
duced image. ‘This, of course, is
based on our present standard of
441-line, go-frame per second trans-
mission. Therefore, at most receiv-

ing locations, more than a mile or
two from the transmitter, where re-
flections are troublesome, the reflect-
ing area must lie in some plane other
than that parallel to the ground.

Large buildings surrounding a re-
ceiving location offer ample oppor-
tunity for multiple-path reception
even when the transmitting and re-
ceiving aerials are within line of
sight. If the two are hidden from
each other by tall buildings or by
hills, the direct signal may be so
greatly attenuated that the reflected
energy exceeds that which travels
the direct path. One example of this
was noticed recently at a receiving
location which was hidden from line-
of-sight of the transmitting aerial by
a nearby building. In this case, the
single strong reflected wave pro-
duced an image misplaced by an
amount which indicated it had tra-
velled about nine hundred feet fur-
ther than the direct wave. The re-
ceiving doublet was rotated to a posi-
tion which eliminated the direct sig-
nal (which was much the weaker of
the two) and good reproduction was
obtained.

Detecting Reflected

Waves

The most satisfactory indicator for
determining the presence of undesired
reflected waves and for aiding in the
determination of their source, is a
television receiver equipped with a
portable doublet on the end of a long
pole. It is necessary, of course, that
the transmitter be in operation at the
time of test, and that the transmitted
image be stationary and of such a
nature that either blurring of hori-
zontal detail (at the edges of vertical
lines) or the presence of a secondary
image, is readily apparent. A single
black vertical line in the middle of a
white background would suffice.

The effect of orientation and rota-
tion of the portable doublet on the
relative strength of the direct and
reflected signals, as reproduced by
the receiver, together with a calcula-
tion of the difference in path lengths
by a measurement of the displace-
ment of the two images on the screen,
will usuvally indicate the probable
source of the reflection quite accu-
rately. However, in many cases such
information may turn out to be of
only academic interest, since it will
often be found that the correct answer
to the problem of proper location and
construction of the fixed receiving
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aerial can be determined only by em-
pirical investigation.

Minimising Secondary
Signals

Probably the most generally useful
type of television-receiving aerial will
be a simple doublet, or double doub-
let, connected to the receiver by
means of a low-impedance, twisted-
pair transmission line. At the major-
ity of receiving locations this will
undoubtedly give completely satisfac-
tory reception if normal care and
thought are used in its installation.
Even at many places where multiple-
path reception is encountered, the
same type of aerial may be made to
serve satisfactorily by orientation to
minimise the reflected signal, or by
shielding it from the refiecting source.
This might be done by placing it in
proper relation to existing conduc-
tors such as metal flashings, copings,
eave troughs, etc. Usually such loca-
tion can be found only by trying dif-
ferent positions and noting the effect
on the received image. Another
method of shielding a receiving doub-
let from reflected waves is to place a
second, unloaded, dipole near it and
in proper position 1o minimise the
reflection image.  Here again the
cut-and-dry method will probably
yield the best results.

If several strong reflected signals
are present at the receiving location,
more drastic action will probably be
necessary. This was the case at the
R.C.A. License Laboratory, which is
located about 6,000 ft. north of the
transmitter on the Empire State
Building. Fig. 1 wxs taken to illus-
trate the maximum number and rela-
tive strength of reflected signals
which could be picked up at this
location. The aerial was a half-wave
doublet at the end of a 6o-ft. twisted
pair which, however, was connected
with the two wires in parallel to act
as a ‘““I’’" aerial against ground. In
this case the first refiection arrived
with proper phase and intensity to
invert a large amount of the direct-
signal detail into negative values of
light intensity. This was followed by
five more reflected signals varying in
time of arrival and amplitude. The
last of these is displaced by an
amount which indicated that it had
travelled 3.8 microseconds longer,
and thus about 3,700 ft. further, than
the direct wave.

(To be concluded next month)
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ADJUSTING A VISION RECEIVER

—WITH PARTICULAR REFERENCE TO THE

ONDENSED instructions for
Cadjusting the time base of the

*“ Low-cost Televisor ’* were
given in the February issue. These
instructions included a diagram with
the controls numbered clearly and re-
ferring directly to the actual assem-
bled unit. 1t was thus possible to
adjust the unit 51mply by following

TELEVISOR ™

By S. West

The IL.F.
Amplifier

It is convenient approximately to
adjust the I.F. amplifier first.

Disconnect the aerial feeders from
their terminals and attach the feeder
(one side of this will suffice} through
a small fixed condenser. to the grid

r— RF — — DET—h— I.F. >
] OsC. | ’l
C Cg
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AEerIAL TERMINALS

Cs

Diagram showing the controls referred to in the text.

these short instructions in conjunc-
tion with the simple diagram.

A number of constructors have ex-
pressed a wish for similar concise in-
structions dealing with the vision
unit and accordingly these are given
here.

The diagram shows the various
controls, mcluding the trimmers.
These are consecutively numbered
and the following instructions refer
to these numbers and not to those
given in the original theoretical
circuit.

Adjustment of the vision unit will
be found very simple if the following
procedure is observed.

It is assumed that a rough preli-
minary check has revealed the vari-
ous circuits to be in order, i.e., the
voltages have been measured in ac-
cordance with the directions given in
the preceding articles, and found to
be substantially the same as in the
original model.

Having ensured this is the case
tuning adjustments can be com-
menced. Headphones are connected
with a o.r mfd. or similar capacity
condenser to the ‘‘ M *’ terminal and
to earth.

of the first I.F. valve. A number of
stations will be heard and by adjust-
ing for maximum sensitivity an ad-
justment quite close to the correct
one will be arrived at,

The condensers to adjust are C6,
C7, C8 and Cg. Note that tuning
will be found uncritical for these cir-
cuits due to the heavy circuit damp-
ing which 1s necessitated by the
requirements for a broad frequency
characteristic,

With these adjustments made, at-
tention may be turned to the mixer
stage. Here we are chiefly con-
cerned with ensuring that the triode
section of the valve 1is oscillating.
Coupling for the two oscillator coils
initially should be made as tight as
possible. The optimum coupling can
later be found.

If C5 is now slowly rotated, two
positions (because the condenser
rotates through 360 degrees) will be
found where there is a considerable
increase in the noise pickup. The
aerial can be connected to the anode
of the third R.F. valve, retaining the
small fixed condenser in series when,
ignition noise, due to passing cars,
should be heard.
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The intensity of this ignition noise
will be affected with rotation of Cs
and if this proves to be the case it
can be assumed that in all proba-
bility, the mixer stage is functioning
correctly.

To complete the preliminary trim-
ming adjust Cx, C2, C3 and Cj4.

Testing on
Signals

It is a little difficult to give any
definite instructions for the correct
way in which to proceed for adjust-
ment of these controls; the following
information, however, will be of
assistance.

Choose a time when the transmit-
ter is radiating, preferably before the
actual programme is scheduled to
commence. The transmitter usually
comes on for about half an hour prior
to the commencement of the pro-
gramme proper.

Set C1, Cz, C3 and C4 for about
half their maximum capacity and
slowly rotate C5. At a certain set-
ting the carrier of the vision trans-
mitter will be heard.

As a rough guide, in the original
model, this setting occurred when
the moving vanes of Cj; were half
enmeshed.

It will be found simple to recognise
the vision carrier. It has quite a
characteristic noise consisting of a
rapid, low-pitched beat, superimposed
upon which is a high-pitched whistle.

If it is not found possible to tune
in the vision carrier, reset the four
condensers already referred to and
try once more.

Having tuned in the signal, the
L.F. amplifier may be more accurately
adjusted, the trimmers C6, Cy7, C8
and Cg being carefully adjusted for
maximum signal. Should it prove
that any trimmer has insufficient lati-
tude to permit correct adjustment,
adopt normal procedure for the oscil-
lator condenser setting. Re-set this
very slightly and re-adjust the I.F.
amplifier to the new I.F. frequency.

Whilst on the subject of the I.F.
amplifier it can be pointed out that,
due to the comparatively large trim-

(Continued on page 346)
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Telegossip

ROGRESS on all fronts to re-
P port this month ! But not a clean

break through into open coun-
try, and the prospect, I fear, of more
long delays while the laborious work
of further preparation behind the lines
goes on.

The big news is that
(a) Conversion of Studio B, other-

wise known as No. 2, begins on
June 5.

(b) Radiolympia will, for the first
time, be a real Television Exhi-
bition.

The disappointments are
(a) Single studio working only for
six or eight weeks while Studio
B is being rewired and re-
arranged.

No news yet of the conversion of

the Alexandra I’alace Theatre.

Rumours that the work may not

be started till the late autumn.

Studio B, like Studio A, will have
four camera channels. The upper
storey of the glass-walled dolls’
house which was erected originally
will be used as a producer’s eyrie.
Owing to the central position it is
considered that the producer may
have the advantage .of his fellow in
Studio A who looks down from a top
corner.

Then the main control room-—
where the engineers operate and
watch the perfect picture on moni-
tors—is to be considerably enlarged
to accommodate the four extra vision
channels from Studio B. Above this
control room is the gallery from
which the producer and productions
manager peer through a glass darkly
into Studio A, twiddle umpteen
knobs, and so run the show. 1
understand that this gallery is-also
to be extended though details of the
plans are somewhat ‘‘ hush-hush.”

(b)

Double or Single Working ?

An interesting controversy has
meanwhile broken out among the pro-
ducers. Should there be double or
single studio working in any one pro-
duction? Should a producer be able
to switch at will from one studio to
another, or should he confine himself
to a number of different ‘ sets ”’
erected in one studio, and leave the
other absolutely free for the next
show?

I am afraid that the multi-studio
boys are counting their studios before

D

By L. Marsland Gander

they are hatched, but I should say
that one of these days multi-studio
technique will become inevitable for
the really big ‘‘ all-star >’ show.

Continued postponement of the
theatre conversion is a blow, and still
I vainly seek a satisfactory explana-
tion. The stage is being used for
rehearsals but the main .auditorium
remains as before except that scenery
and property is accumulating there in
such formidable masses that one day
its removal and storage will present
a first-class problem when the B.B.C.
really do set to work.

I met Mr. Gerald Cock at Alexan-
dra Palace the other day. He was
discreetly silent on the subject of the
theatre, but did ask me to be merciful
during the six or eight weeks that the
B.B.C. is restricted to one studio
only. He is relying on the mobile
unit to supplement the studio pro-
grammes. During June, July and
August till Radiolympia the ¢ O.B.”’
team will be worked to the limit.

He mentioned another matter

-which is making him ponder nowa-

days. Improved lighting and the
new ‘‘ long gun '’ cameras are giving
greatly improved results, but they
are exposing some of the deficiencies
of the ‘‘ sets '’ and the backgrounds.
He and I have both felt when watch-
ing recent plays such as ‘'‘ Emperor
Jones *’ and ‘“ So Much to Do,” that
the pictures lacked depth and spa-
ciousness.  And incidentally the
B.B.C. intend to replace the ‘‘ long
guns ’’ with ithe new type super-
Emitrons as and when they become
available. So we may look for a still
more searching exposure of the im-
perfections of the B.B.C. back-
grounds unless there is a big improve-
ment.

Radiolympia

I welcome the Radioiympia news
without reservations. The show vir-
tually becomes a television exhibition.
The old variety theatre is to be
banished and a large glass-walled
studio, a replica on a larger scale of
Studio A at Alexandra Palace, is to
be built in the National Hall.

According to present intentions
the B.B.C. will relay three half-hour
programmes daily from this tempor-
ary studio during the run of the
exhibition. The public will be al-
lowed to pass through practically

345

TELEYISION

AND
SHORT-WAVE WORLD

A Causerie of Fact, Comment
and Criticism

continuously while shows or rehear-
sals are proceeding on a stage
measuring 100 feet square. Some of
these shows, arranged by the exhibi-
tion authorities, will be for local relay
on the sets throughout Olympia.
There is also an excellent proposal,
which I hope will be adopted, of tele-
vising visitors, so that Mother, sta-
tioned at Stand 150, may see the
adored countenance of Little Willie
on an XYZ receiver.

The main idea behind the B.B.C.
shows, I hear, will be the presenta-
tion of typical programmes which
have stood the test of time and
emerged the most popular with the
viewing audience—such as ‘‘ Picture
Page,”’ *‘ Cabaret Cruise,”” and
fashion parades.

Mr. Cecil Madden, producer of this
B.B.C. magazine, tells me that Joan
Miller will be back in her character
of telephone girl, pluzging into the
various items. Mr. Madden was
regretful when his chief persuaded
him to drop the telephone girl idea.
But I agree with Mr. Cock that we
needed & change. The telephone girl
was the first television character to
make a hit but she could not go on
for ever without the risk of deadly
monotony.

Now, of course, Miss Miller faces
the camera as herself, introducing
the items and personalities, as any
compére might do, in a straightfor-
ward manner. The snag is that as
the stage hands must have time to
clear away the last ‘‘ set ’’ she has
to do a certain amount of gagging
and sometimes it is a little obvious.
Moreover the headphones which she
wore at her switchboard served a
really useful purpose. She was able
to receive instructions from the con-
trol room and could thus meet any
emergency. Now, if emergency
arises (and it is bound to arise in a
last minute programine such as
‘“ Picture Page ’’), there are often
some awkward moments,

Mr. D. H. Munro, the energetic
Productions Manager at A.P., has
just left for America. but is cutting
short his trip in order to be back for
Radiolympia. He his taking ‘‘ grace
leave ’ which normally comes to all
senior B.B.C. officials after ten
years’ service. In his case it is three
years overdue as he postponed it to
take over the television job.
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Even now it will be a busman’s
holiday. Before sailing in the Queen
Mary he said that his main purpose
was to compare notes with the
National Broadcasting Company and
Columbia on television.

In particular he has dates with Mr.
Gilbert Seldes, his opposite number
in the Columbia network, and with

. John F. Royal, vice-president
of the N.B.C., who recently com-
pleted a European tour. While he is
away his work at A.P. will be done
by Mr. Pat Hilliard.

The Present Craze

I am disappointed that the tele-
vision staff should be so slavishly
imitating the sound department in
staging Spelling Bees. The Spelling
Bee is pre-eminently a programme
for a sightless audience and I should
have thought that if the television
producers could think of nothing bet-
ter they should have left them
severely alone,

Mary Adams is, however, doing

of 1870 on June 18. She was much
exercised in mind when 1 saw her
recently over the method of indicat-
ing by visual means when a mistake
had been made. (Placing of a dunce’s
cap on the victim’s head has been
ruled out as un-B.B.C. like and offen-
sive.) The most ingenious idea she
had was switching over the picture
to a negative, or making it go
momentarily all ¢ haywire.”” The
danger with these little pranks is,
however, that they might cause a
breakdown of the transmitter.

When viewers were invited to
apply to take part in the Artists v.
Viewers contest about fifty wrote in.

I hear that about eighty M.P.’s
accepted the invitation extended by
the Postmaster-General to visit
Alexandra Palace and see behind the
scenes of television. At the time of
writing about fifty had been, in
parties of six to a dozen. Many of
them are bringing wives, sons and
daughters.
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be sympathetically disposed when
next there is talk of more money
needed for television. The visits are,
at any rate, clearing away many mis-
conceptions. For example, some
M.P.’s have been under the impres-
sion that the pictures as received on

the home screen are in natural
colours.
How to Do 1t

Look to the television screen

shortly for instruction in A.R.P.,
‘ How to put on your gas-mask,
etc.,”” and also for practical hints on
a very different topic, ‘‘ How to play
tennis.”” Both subjects are under
consideration for future programmes.

As an example of the momentous
things which happen behind the
scenes of television I cite the follow-
ing memorandum which passed be-
tween in the hectic rush of prepara-
tion for the Chelsea Flower Show
between Mr. Alick Hayes and Mr.

Peter Bax. ‘‘ Required for o.b., the
following props: one lettuce, one
tortoise.”” History does not reveal

ber best with a poor idea by produc- All excellent propaganda and, we the motive behind the request, nor

ing a *“ period '’ Bee in the costumes hope, a guarantee that M.P.’s will whether it was ever fulfilled.

“ Adjusting a Vision Receiver’ heard as a rapid heavy beat. Slight BOOK REVIEW
(Continued from page 344) further adjustment will permit the pr.i0n Optics in Television, by

ming condensers included, it is pos-
sible to adjust the resonant response
frequency of the I.I'. amplifier over
fairly wide limits. Care with the
selection of the optimum frequency is
well repaid with freedom from spuri-
ous screen patterns and enhanced
picture quality.

Having ensured that the I.F, sec-
tion is correctly tuned, attention may
once more be directed to a more accu-
rate adjustment of the R.F. section.
No attempt to tune for maximum res-
ponse should be attempted but, rather
to increase the intensity of the signal
whilst at the same time retaining the
clear characteristic ‘ ring > of the
signal. In particular ensure that the
high pitched whistle component is
well maintained. Operation of the
gain control R1 can be checked before
leaving this section of the receiver.

Synchronising

It is required now to adjust the syn-
chronising pulses filter. Remove the
headphones lead from the ‘‘M’’ ter-
minal and re-connect to the ‘‘S.F.”
terminal. Set Rz full anti-clockwise
at which position, if everything is
correct, no signal will be heard. Now
slowly rotate R2. As the control is
turned, first the frame pulses will be

shrill whistle of the Jine sync. pulses
to be heard.

Still further rotation, and the pic-
ture content is enabled to pass. This
is revealed as an apparent change in
intensity of the signal, for each
change of scene.

The correct adjustment for Rz is
that just before the picture can be
heard, i.e., when only the rapid beat
of the frame sync. puls;s and the
shrill whistle of the line pulses can be
heard. This will complete adjustment
of the vision unit and the appropriate
connections from it to the time base
unit can be made.

If the adjustments have been cor-
rectly made as indicated above, a pic-
ture having quite good definition
should be obtainable at once, provid-
ing the time base controls are set
correctly.

Final accurate tuning to secure the
very best picture quality may now be
carried out, but very little further ad-
justment will be required and the
effect of each small change to the
trimmer seltings should be observed
at the C.R. tube screen. In general
it is the R.F. trimmers which will re-
quire slight re-adjustment and only
in rare cases will it be necessary to
touch the I.F. trimmers.
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Maloff and Epstcin (McGraw-
Hill Co., 21s.). 292 pp. 162 dia-
grams and photographs.

This is the first book to appear on
the science of electron optics and
television. It will appeal to the tele-
vision engineer as a concise source of
information on the theory of the
cathode-ray tube. The book is
divided into two sections, the first
dealing with the general theory of
electron optics and focusing and the
second with the tube applied to the
reproduction of television images.

To make the subject complete a
portion of the second part is devoted
to the theory of oscillator scanning
circuits, and much of this matter has
not appeared before.

Messrs., Malofl and Epstein are
well-known research engineers in the
R.C.A. Manufacturing Co. of
America, and their book can be con-
sidered as authoritative on American
cathode-ray tube practice.

The McGraw-Hill Co. are to be
congratulated on the production of
such a useful treatise, which should
find a ready sale.

The Phoenix Book Co. are also
prepared to supply copies of the book
on deferred terms, according to their
usual practice.
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DEVELOPMENTS

A RECORD
OF

PATENTS AND PROGRESS

Specially Compiled for this Journal

Patentees : E. Michaelis ::
Telegraph Co., Ltd. ::

and V. Jones ::

Television Projection
(Patent No. 477,814.)
HE picture produced on the flu-
I orescent screen F of a cathode-
ray receiver is magnified by a
lens L and projected on to a viewing
screen S. The tube and lens are
mounted in the cabinet below the

level of the screen S, so that they are
normally out of sight.

S

Method of Television projection.
Patent No. 477,814.

Since the fluorescent material of
the screen F is deposited on the glass
surface of the C.R. tube, the effect of
its curvature must be corrected. This
is done, according to the invention,
by giving the viewing screen S a
‘‘ reverse "’ curvature, as shown in
the figure. An ordinary magnifying
lens L can then be used without
causing distortion in the picture as
seen by an observer.—E. Michaelis.

Combined Transmitter and
Receiver
(Patent No. 478,121.)

It is sometimes necessary to have
a television receiver and a television
transmitter located at the same spot,
and in such cases it is usual to em-
ploy .two separate outfits. In order
to avoid this duplication, a single
cathode-ray tube is so designed and
arranged that it can be used for re-
ception or transmission at will.

As shown in the figure, the soreen

V. Zeitline, A. Zeitline and V. Kliatchko ::
Standard Telephones and Cables, Ltd. ::
Radio Akt.D. S. Loewe

S is made up of fluorescent particles
F interspersed with photo-sensitive
particles P. When used as a trans-
mitter, the image of the picture to be
televised is focused upon the screen
S, so as to excite the photo-sensitive
particles P. The latter, scanned by
the electron stream from the cathode
of the tube, set up voltage variations
on an external electrode E. These
are transferred through a switch K1
to an amplifier V, and from there
through a switch T1 to the transmit-
ting aerial.

Where the cathode-ray tube is to
be used as a receiver, the incoming
signals from  the line L are passed
through a switch Kz to the amplifier
V, which transfers them through a
switch T2 to the conirol grid G of the
cathode-ray tube. The received pic-
ture is then reproduced by the action
of the electron stream on the fluor-

Marconi’s Wireless
Baird Television, Ltd.

picture is first projected optically on
to a mosaic-cell screen M, which is
scanned by an electron stream from
the cathode C of the cathode-ray
tube. The action of the scanning
stream releases the charges built up
by the cells, and the resulting pulses
of current can then be drawn off from
the backing-plate of the screen and
amplified up to form the outgoing
signals,

At the same time, it is known that
secondary electrons are emitted from
each of the mosaic cells as they are
acted on by the scanning stream, and
it is. the object of the invention to
make use of these as a source of sig-
nalling current. For this purpose a
separate electron-multiplier tube T
is combined with the main C.R. tube,
as shown. The secondary electrons
are drawn into tube T by the high
voltage on an electrode E. Once in-

b d

V. Zeitline, A. Zeitline and V. Kli-
atchko.
Intensifying the Signals

(Patent No. 478,967.)
In an Iconoscope transmitter, the

strike against a plate electrode Ei,
where they set free more secoudary
electrons. These, in turn, are pro-
jected against another plate electrode
E2, where the stream is again rein-
forced by secondary electrons, so

The information and illustrations on this page are given with permission of the Controller of H.M. Stationery Office.
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that a greatly strengthened signal

frequency

component (sometimes

current is drawn off from the output called the D.C. component) which re-

electrode P and fed to the amplifier

presents gradual changes in the aver-
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Intensilying the signals. Patent No. 478,967.

V.—Marconi’s
Co., Ltd.

Wireless Telegraph
Studio Lighting
(Patent No. 480,483.)

If lamps fed from A.C. mains are
used for flood-lighting a television
studio, a fluctuating light will be
superposed on the ordinary signal-
ling currents, and will produce un-
desirable bands or flashes of light on
the picture as seen in the receiver.

In order to prevent this effect, a
second photo-electric cell P1 is ar-
ranged to be energised directly from
the flood-light lamp L, whilst the
main photo-electric cell P is fed with
reflected light through the scanning
device D in the ordinary way. The
output from both cells is separately
amplified at V and V1.

The output from Vi is fed to a
telephone receiver T, which is coupled
to a microphone M in the circuit of
the amplifier V. The result is that
the undesirable current fluctuations
in Vr are fed back in phase-opposi-
tion so as to neutralise the same com-
ponents in the amplifier V. The pure
signal currents alone are finally
passed on to be transmitted.—Stan-
dard Telephones and Cables, Ltd.

Transmitting the D.C.
Components
(Patent No. 480,646.)
It is difficult when televising a pic-
ture to include, in addition to the
ordinary signal currents, the low-

age lighting of the picture as a whole.

The reason is said to be due to the
gradual building-up of a charge on
each photo-electric cell of the mosaic
screen as light first falls upon it, and

JUNE, 1938
ing part of the signals is masked by
the low-frequency charging current
previously mentioned.

To overcome the difficulty, a
second photo-electric cell is connected
in opposition so as to produce charg-
ing currents which are equal and op-
posite to those coming from the
mosaic screen. This leaves the out-
put resistance free to respond both to
the ordinary signal currents and to
the slow variations due to changes in
background illumination.—Standard
Telephones and Cables, Ltd.

Secondary-emission Tubes
(Patent No. 480,6q1.)

The modulated stream in a cathode-
ray tube is made to strike first upon
a grid where it liberates secondary
electrons, which are in turn forced
through other secondary emission
grids. The greatly amplified stream
is then focused by external coils on
to a fluorescent screen of relatively
small size.  Although small, the
image so produced is sufficiently

brilliant to stand up to considerable
magnification by a lens before it is
projected on to the final viewing
screen.- —Baird
and V. Jones.

Television, Ltd.,

D7

before it is discharged by the scan-
ning streamn. This relatively-slow
process gives rise to corresponding
low-frequency variations in the out-
put resistance of the cathode-ray
tube.

The discharging action of the scan-
ning stream, which is rapid by con-
trast, produces clear-cut signal cur-
rents across the load resistance,
though any D..C. component form-

Summary of Other Television
Patents
(Patent No. 481,430.)
Multiple-lens system for focusing
the electron-stream in a cathode-ray
tube.—Radio-Aki D S. Loewe.
(Patent No. 481,516.)
Preventing stream curvature when
using magnetic deflecting coils for a
cathode-ray tube.— Baird Television,
Ltd., and 4. H. Gilbert.

The information and illustrations on this page zre given with permission ot the Controller of H.M. Stationery Office.

348



JUNE, 1938

TELEVISION

TELEYISION

AND
SHORT-WAVE WORLD

IN EASY STAGES

IV.—GETTING A PICTURE

This article, which is the fourth in a short series of simple explanations of telepision, describes how the
cathode beam is focused and modulated by the incoming television signal

N last month’s article in this
Iseries it was explained how the

beam was caused to scan the
screen of the cathode-ray tube and
produce the ‘‘ raster '’ or series of
lines which form the basis of the pic-
ture. As has been explained earlier
the picture is produced by varying
the light intensity of these lines from
instant to instant. Before consider-
ing how this is done, however, it will
be interesting to review some of. the
physical properties of the cathode-
ray tube which make this possible.

Focusing
In the first place there is the neces-
sity of focusing the beam so that the

other point. In magnetic focusing,
the focal length and ultimate spot
size are governed by the relative
positions of the elecirodes and the
strength of the focusing field.

Fig. 1 shows the beam outline for
a three-anode tube when adjusted for
correct focus and from this it will be
clear what actually takes place.

Initially the beam is convergent at
the second anode, which means, in
effect, that the electron lens has
something approximating to a point
source of electrons upon which to
operate. At the second anode the
beam diverges again, but under the
action of the electrostatic field be-

phragm, the purpose of which is' to
intercept electrons too widely diver-
gent to be brought to a good focus,
and this has the effect of minimising
the ‘‘ spherical aberration *’ effect.

As stated, the main electron lens
effect takes place between the second
and third anodes, and the focal
length can be adjusted through a
wide range by varying the ratio be-
tween the voltages applied to these
two electrodes. The optimum focal
length is, however, fixed by the posi-
tion of the fluorescent screen, and
therefore, the ratio of the second and.
third anode voltages is also fixed, and!
is virtually independect of the magni~

Fig. 1. (left) The electrode arrangement of a 3-anode tube showing
their effect on the electron beam.

Fig. 2.
and electronic focusing.

spot of light on the screen, or line as
it appears when moving quickly, is
of quite small dimensions. Obvi-
ously, it must be of such a size that
the full number of 4035 lines can be
accommodated in the space available
and in addition, ol course, upon the
spot size depends the degree of
definition.

It has been found possible to make
the beam in many respects have the
same characteristics as a beam of
light—that is, it can be refracted,
but instead of employing glass lenses
for this purpose electro-static or
electro-magnetic fields are used, the
principles involved coming under the
title of electron-optics.

The subject of electron-optics is
too advanced to be discussed in this
article and it will sutlice to say that,
by suitably shaping the electrodes in
the case of electrostatic focusing, it
is possible to produce an electro-
static field of symmetrical shape so
that electrons diverging from a given
point are brought to a focus at some

(right) Diagrams showing the comparison between optical

tween the second and third anodes it
again becomes comergent, being
finally brought to a focus at the
screen.

The cathode, which approximates
to a point source, provides the elec-
tron stream; surrounding it eoncen-
trically, and designed to produce a
powerful controlling effect is the grid
which introduces the necessary modu-
lation of the beam current for vary-
ing the beam intensity. Immediately
in front of the grid is the first anode
which provides the initia]l accélerat-
ing impetus and also acts in a similar
way to the screening grid of a radio
valve in that it ensures that the elec-
trostatic field of the electron optical
system remains constant.

The focusing anode has a dia-
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the working range.

A Light
Analogy

The analogy between the optical
and electron lens effects can be seen
by a study of Fig. 2. Commencing
with a constant third anode voltage
and a second anode voltage which is
several hundred volts too high for
correct focus, the beam will be found
to be divergent. I[ the second anode
voltage is now gradually reduced, the
beam will become less and less diver-
gent, finally becoming first a parallel
beam, and then more and more con-
vergent until, at the correct value of
second anode voltage, it is brought
to a focus at the screen.
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CATHODE-RAY TUBE CONNECTIONS

If the second anode voltage is fur-
ther reduced, that is, the focusing
field is made too strong, the focal
point will recede from the screen to-
ward the third anode, and at the same
time the diameter of the beam at the
new focal point will be decreased.

It is, of course, desirable to obtain
the smallest possible spot size at the
‘screen, and it may be thought that
the distance between the final anode
and the screen should be reduced and
a higher value of electrostatic field
be used for focusing. If this were
done, however, the deflection sensi-
tivity of the tube would be very
greatly reduced because the deflec-
tion sensitivity is largely dependent
upon the distance between the deflec-
tion plates and the screen. In this
matter, therefore, as in many others,

the electrode system as the best pos-
sible compromise between the opti-
mum requirements for the individual
characteristics.

Magnetic
Focusing

The basic principle employed in
magnetic focusing is that the electron
beam behaves as a conductor carry-
ing current and will therefore be in-
fluenced by magnetic fields. If the
tube is surrounded by a coil arranged
with its axis co-incident with the
path of the ray and a direct current
is passed through the coil, the mag-
netic field acts upon all electrons
which are not travelling exactly in
the axial direction, comnpels them to
follow curved paths. By correct
location of the coil and correct ad-
justment of the magnetising current,
these curved paths can be made such
that electrons emitted from the cath-
ode "are brought to a focus at one
particular point on the screen (Fig. 3).

The magnetising force required for
a medium size tube is of the order
of 250 ampere-turns. In practice the
number of ampere-turns may be con-
siderably decreased by concentrating
the magnetic field by means of an

iron yoke terminating in an annular
gap concentric with the neck of the
tube.

How the Tube

is Connected

The cathode-ray tube is connected
to the vision receiver like an output
valve, the signal being applied to the
equivalent of the grid. Instead of
varying the anode current as in the
case of the valve, the beam current
is varied, and with it, the intensity
of the spot on the end of the tube.
So each time that the incoming tele-
vision signals make the shield more
negative the beam is cut off and a
black patch appears on the screen
(black by contrast with the lighter
parts, of course).

Conversely, each time the shield

Fig. 3. Diagram ex-

plaining the prin-

ciple of magnetic
focusing.

rent increases and the spot brightens
up. So the incoming television sig-
nal is turned into light and dark
variations on the screen, all ranges
of tone being produced by varying
the strength of signal.

Provided that these variations
occur in the correct order and place
on the screen, a television picture
will be built up which will be a re-
plica of the scene transmitted.

The Cairo Conference
and Television.

NE of the most important con-
clusions arrived at by the dele-

gates at the recent Cairo Con-
ference was that television should be
given official status. During the allo-
cation of frequencies for broadcast-
ing, commercial and amateur pur-
poses, considerable attention was
given to the ultra-high frequencies at
present used only experimentally and
by the amateurs.

Provision for
11 Stations

In future, provision has been made
television stations of the high defini-
tion wide-band width type. All these
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stations will be accommodated on
wavelengths of between 7.407 and
1.5 metres.

The first channel of 7.407 to 5.128
metres, equal to 40.5 to 58.5 Mc. will
accommodate three stations.  The
second channel from 4.688 to 4.255
metres, approximately 64 to 70.5 Mc.,
will accommodate one station, while
there will be room for two stations
between 85 and g4 Mc., that is 3.529
to 3.191 metres.

The largest frequency band is from
170 to zoo Mc., being equal to 1.765
to 1.5 metres. This band will accom-
modate no less than five stations all
of which would have a clear channel
free from interference.

It appears from these allocations
that future television may use an
even lower ,wavelength than in use
at present, for it is not at all certain
that the 6.5-metre channel has such
a limited range as was at first sug-
gested. If television transmissions
do cover wide areas, then this will be
a disadvantage rather than an advan-
tage, for it will mean that instead of
being able to use one frequency for
several widespread- stations, each
station would have to have a separ-
ate channel in order to be free of
mutual interference.

The use of the very short wave-
lengths of under 2 metres would, of
course, completely stop interference
between stations separated by izo
miles or so and would give a very
reliable short-distance service. This
would also prevent local interfer-
ence problems which are at present
rather difficult at the edge of the ser-
vice area, for such interference as
motor car ignition completely disap-
pears at about 2 metres.

There is also little possibility of
reflected waves being obtained on
this wavelength, so that freak long-
distance reception would be com-
pletely stopped.

It is very important to those inter-
ested in television to know that tele-
vision has a definite place in the fre-
quency spectrum and that provision
is being made for a large number of
stations in this country.

As, however, these wavelengths
are to be shared by all European
countries it is very probable that the
lower wavelengths will come into
more general use when there are a
number of television stations in each
European country.
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Qur Readers’ Vicws

Correspondence is invited. The Editor does not necessarily agree with views
expressed by readers which are published on this page.

Interference from Aircraft
SR,

The aircraft interference reported
by Mr. Davies in last month’s issue
is by no means an infrequent pheno-
menon on the ultra-high frequencies.
The explanation appears to be as
follows.

The plane being at a considerable
height above the ground is in a rela-
tively intense field and since at these
frequencies, its size is comparable
with the wavelength of the radiation,
it will act as a reflector. A reflected
ray will be’ picked up by the recelvmg
.antenna on the ground and will, in

general, differ in phase from the
ray picked up direct from the
transmitter.

Now as the plane moves, the total
path length from transmitter to plane
and from plane to receiver will nor-
mally alter in magnitude and conse-
quently the phase of the reflected ray
received at the set will vary, the rate
of variation being dependent on the
speed of the plane and the direction
in which it is travelling.

Thus the two rays at the receiver
will alternately reinforce and oppose
one another, giving a characteristic
fluttering effect.

The phenomenon is often not ob-
served in the normal way owing to
the radiation received direct from the
transmitter being many times greater
than that received via the plane.

W. DoucHARTY (Clapham, S.W.4),

SIR,

With regard to the letter under the
above heading from D. S. G, Davies,
of Hendon, I think he has misunder-
stood the original point mentioned in
‘“ Scannings and Reflections.”’

I find considerable interference
from the ignition systems of low-
flying aircraft which is quite distinct
from the fading which aeroplanes
sometimes cause.

The trouble is due to the fact that
the electrical systems in the average
aeroplane are only screened for use
down to 10 metres. The spark from
such ignition systems causes inter-
ference of long duration. There is
generally a certain amount of fading
but whether this is noticeable de-
pends to a great extent on the local
field strength.

The G.P.O. have also found that
interference occurs on the ultra-short
waves. They have made checks for
a number of years between Dollis
Hill and St. Albans where there is a
considerable amount of low flying.
Fading and interference generally co-
incides with the passage of an aero-
plane.

It would be interesting to have the
views of readers in the Croydon
district.

A.C.W. (London, W.)

Aerial for Long-distance
Television
SR,

I note in the diagram for a tele-
viston aerial which 1 described in last
month’s issuec that the various ele-
ments appear all to commence at the
same distance from the¢ support.

Actually optimum results are
secured from the arrangement when
the centres of each element are hori-
zontally in line.

To avoid any misunderstanding
perhaps you will be good enough to
draw attention to this by publication
of this letter.

S. WEesr (Beccles).

Television in Bognor
Abstract of letter sent to the Bognor
Local Press.

SIR,

In view of the recent correspond-
encé to your paper with regard to
television reception in Bognor Regis,
the following may be of interest to
you.

Since the inauguration of the Lon-
don television service 1 have always
maintained that signal strength in
this locality was adequate to allow
of satisfactory pictures being re-
ceived. Preliminary tests appeared
to confirm this view and work was
commenced of building a television
receiver. A design taken from the
periodical TELEVISION AND SHORT-
wAVE WoRLD, was decided upon and
eventually constructed.

As manufacturers’ reports of sig-
nal strength in this district were
somewhat disappointing, another
stage was built into this receiver to
compensate for a weak signal. After
a certain amount of experimenting,
excellent pictures were obtained, and
it was found that it was possible to
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remove the extra stage and still ob-
tain excellent pictures with the re-
ceiver operated at only three-quarters
of its full gain!

The pictures obtained are clear,
bright, steady and of very good defi-
nition. Electrical intecference is far
from serious. I am personally de-
lighted with the results and the few
friends to whom I have so far shown
it have all remarked upoin the quality
of the results,

In the event that it may be cf in-
terest to some, I give brief details of
the apparatus used. A half-wave di-
pole aerial and reflector are mounted
at a height of 55 feet. Receiver con-
sists of three R.F. stages, iriode-hex.
F.C., three 1.F. stages, diode detec-
tor and one V.F. stage. A diode
synch. separator and pentode ampli-
fier are included.

R. F.. HaNsrForD
22 Sudley Road, Bognor Regis.

Vertical or Horizontal
Polarisation?
SIR,
Our interest has been aroused in. the
question of whether vertical or hori-
zontal polarisation should be utilised
for television transmission,

We have been utilising vertical
polarisation for the past seven years,
and we know that the broadcasts of
the British Broadcasting Corporation
with vertical
polarisation.

We note in the current issue of the
R.C.A. Review, Vol. 2, No. 4, April,
1938, page 433, an acccunt of the use
of horizontal polarisation; in the
paper by Stuart Wm. Seeley on
‘“ Effect of the Receiving Antenna
on Television Reception Fidelity.’’*

We have not experienced difficul-
ties of this type and feel sure that if
such did occur with vertical polarisa-
tion they must have come to notice in
England by this time.

We would be pleased to have the
experience of others who would be in
a position to know as to whether or
not bothersome reflections have been
received in England,

We will be glad to furnish you with
any information that we have in this
regard, should you desire to investi-
gate this matter further.

Harry R. LUBCKE,
Director of Television,
Don Lee Broadcasting System
(Los Angeles).

*An abstract from this paper is

published in this issue.—Eb.
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The circuits for the two monitors are fundament-
ally similar with the exception of the method
of indication.
E use some simple type of monitor.
Personally, I think it should be
a regulation making it compulsory for
all transmissions to be monitored, for
this would prevent quite a big percen-
tage of the accidental over-modulation

one hears so frequently ¢n the highe:
frequency bands. Monitors are very

VERY amateur should have in

cheap to build in the normal way, but
I have just recently been experimenting

with some Westector monitors which |

give excellent results and are extremely
cheap. They operate right down to 5
metres although it must be admitted
that on the 5- and 10-metre bands they
require a fairly longish aerial. The cir-
cuit of the two monitors that I use are
shown on this page. It will be seen
that fundamentally they are identical
with the exception that one has a milli- |
ammeter and the other a fuse-bulb. |

The Simple
Type

For straightforward monitoring the
one with the fuse-bulb is quite satis-
factory, but should the amateur wish
to make field-strength tests from a new |
aerial or to check radiation pattern, then '

JUNE, 1938

Simple Two-channel
Phone Monitors

These two simple monitors have been designed by G2HK in order
to assist those amateurs who require some method of transmitter
checking with the very minimum of expense.

the inclusion of an o-1 mA. meter is
absolutely essential.

It will be seen that both monitors con-
sist of a primary and secondary coil
parallel tuned by a 250-mmfd. conden-
ser with a WX6 type Westinghouse rec-
tifier, a phone jack and either meter or
fuse-bulb. A short aerial of 6 to 8 ft.
should be connected to the primary coil
or on the other hand if the monitor is
mounted close to the transmitter there
will be sufficient pick up on the coil to
enable the constructor to dispense with
the aerial When, however, the moni-
tor is being used for field strength pur-
poses then it is advisable to connect a

with the headphones removed, the
meter or fuse-bulb still indicates the
presence of R.F. and can be used as a
guide to check transmissions.

I have purposely built two monitors,
one being absolutely as cheap as pos-
sible and the other reasonably cheap in
view of the fact that an o-1 mA. meter
is included. The cheap monitor is
built up on a simple ckonite panel and
chassis while the better one has a bent
steel -framework so arranged as to
mount the condenser on the front, the
coil on the top and the meter and jack
at an easily readable angle.

The components required are three

short rigid aerial permanently in cir-

How the two monitors are

constructed can be seen

from this illustration. The

smaller one on the Ieft-hand

side can be obtained com-

pletely wired and tested for
10s,

standard 4-pin plug-in coils, a .00023
mfd. Premier low-loss tuning conden-
ser, either a baseboard mounting or a
chassis mounting 4-pin valve holder,
a closed circuit jack, a Westinghouse
WX6 rectifier and one or two sundries
which can be seen from the illustration.
The 60 mA. fuse-bulb, or 0-1 mA. meter
are quite optional.

However, I have made arrangements
with The Premier Supply Stores to con-
struct these monitors at a very low
figure. The monitor with the fuse-bulb
can be supplied for ‘10s. completely
wired and tested which is the bare cost
of the material. The monitor with the
milliammeter can be obtained for 30s.

cuit, otherwise readings will vary. I
find that a length of copper rod works
excellently and enables me to check
quite accurately the radiation pattern
of any aerial T may ke using.

The coils L1 and L2 are of the stan-
dard plug-in type and as they are tuned
by a comparatively high capacity con-
denser will cover two bands simultan-
eously. For example, the coil illus-

turns on L2 and five turns cn L1. For
80 and 160 metres, the number of turns
should be 35 on L2 and 15 on L1, all
close spaced. For 5 and 10 metres, five
turns are required for Lz and three
turns for L. |

It should be noticed that the phone
jack is of the closed circuit type so that |

trated for 20 and 40 metres has nineg
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This is the underside of the chassis showing the.
Westinghouse rectifier connected in circuit.
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A Midget

Amateur Band

Two Valver

Constructors interested in efficient semi-portable equipment
will appeciate this design of a two-valve receiver covering
amateur bands down to 10 metres. A novel circuit is used

VALVE HOLDER

and this is described by the designer, H. F. Measures.

BAND
SPREADER

MTG. PILLARS

nr;AcTTlov\a BTANE%
NOTE - CONTROL SE 'T
SPINDLE OF ALL GOVERNED BY
Cl REDUCTION 6:1 DRIVES

DRIVE SHORTEN~—
ED BY /4"

This plan sketch shows the layout of the condensers_and the method

of mounting the first valve

CURSORY glance at the circuit
Adiagram of this receiver may give

the impression that very little
departure has been made from the con-
ventional methods, yet the preliminary
experiments in various circuit arrange-
ments proved of such interest as to
prompt the writer to construct the
model illustrated, having moulded his
observations for the use of those readers
possibly contemplating a project of this
nature. :

After making comparative tests with
one or two simple tuned H.F., circuits
with triode detection, the principle ob-
jection arose with regard to the infiu-
ence of the different types of aerial to
which the set was connected, dead spots
proving almost impossible to eliminate,
whilst instability and hand capacity left
a great deal to be desired. The reaction
control was anything but acceptable,
although the usual adjustments to load
and bias were made, thus it became
necessary to resort to an untuned H.F.-
det-circuit, since by so doing, the tun-
ing could first of all be isolated from
the aerial and detrimental effects re-
ferred to above, whilst more exacting
considerations could be made to the

operation of the detector and the effects
of utilising this stage as the output
stage.

An
stage

XSG was chosen for the H.F.
with the grid being returned to
earth through a choke of 2.5 mh. and
tests proved that aerial resonance—
which would cause ‘¢ break through »’
of the normal broadcast transmissions,
when the receiver was operated on a
long aerial—was reduced to a satis-
factory minimum.

By incorporating a potentiometer in
the screen grid circuit, a further ad-
vantage was obtained in that maximum
sensitivity could be obtained with ob-
vious improvements to the higher fre-
quencies, it being only necessary to
make one adjustment ; thus the potentio-
meter was positioned under the chassis
with the spindle (previously slotted)
protruding for adjustment with a non-
metallic trimmer adjuster.

So far as any possible deviation in
the normal trend of detector circuit de-
sign was concerned, an output pentode
valve—the XY—surpassed expectations,
and whilst it would have been desirable
for this valve to have had a ceramic
base for experiments below 11 metres,

the writer firmly believes that with such
adjustments as the use of a 75 mmfd.
condenser in the grid circuit, and a
5 megohm grid leak this receiver should
| respond to the reception of the higher
frequencies, but space will not permit
the modifications to be detailed here,
however, suffice it to say that to the
time of writing, the XY is supplied only
1 with the ebonite base, but its perform-
ance is, to say the least, admirable.

| On referring to the theoretical
diagram it will be seen that the
‘ screen grid of the pentode is commoned
| directly to the anode, and not, as is
more usual, taken to the H.T. phone
terminal. The reason will be apparent
when it is seen that by the incurpora-
| tion of the choke CHz filtering would
tend to prevent self-oscillation, a state
which in this particular instance is wel-
comed, and the reaction on the 11-metre
coil would have been impossible to ob-
tain at certain points in the tuning, even
with a capacity (c3) of as much as 250
to 300 mmfds.

Whilst. rigidity and smoothness in
operation formed the basic requirements
in the chassis design, the simplicity with
{ which the assembly may be effected can
! clearly be seen on referring to the above

and below chassis pictorial diagrams,
| The careful consideration given to
the question of drives resulted in the
fitment of 6: 1 ratio epicyclic reduc-
tion for each control, and the ‘¢ slip-
free >’ nature of these movements, to-
gether with their smooth ea:y control,

ki
ji!
FLEX CLIP El i
i~ oF
@BRACKET# Y
LI%

LEADS PASS
ROUGH PILLARS

AERIAL

Chl

These are the components underneath the chassis ; this diagram
also indicates how this actual chassis is bent.

this two-valver and

An untuned H.F. stage followed by a pentode detector is used in

HT+
==
3 § CHASSIS
3 SCREENING
S i <
\ N
R2
C4| 50,0000
b L
LT+

there is ample output for headphone use with-

out any low frequency stage.
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and compact design, seemed to meet
the very demands of the layout.

To obviate the influence of the chassis
on the tuning which would have re-
sulted in the coil being mounted in close
proximity to the front panel and
chassis, provision was made by allow-

ing, in the size of the aluminium sheet
used for the chassis, for the coil socket
mount bent up vertically above the rear
chassis runner, as illustrated, this also
permitting short wiring and _easy in-
sertion and extraction of coils whether
the receiver be incorporated in a cabi-
net or npt.

Two 1}in. insulated pillars were
used to mount the XSG for easy access
and in order to keep wiring short,
whilst the screened anode lead would
be kept clear of the coil wiring and any
adjacent apparatus likely to be affected
by H.F. leakage.

It will be noticed that the pentode
grid condenser Cs is connected directly
to the valve holder socket and coil
socket, whilst the grid leak B4 is con-
nected across the grid and filament posi-
tive sockets, this is detailed here since
the illustration view is such that it is
rather awkward for these connections
to be depicted clearly in true reproduc-
tion in this perspectwe

Importance is attached to the extra
earthing provided for the condensers
Cr, 2 and 3, since should this be left
out, neisy operation will result and this
feature brings to one’s attention the pre-
cautionary measures referred to in the
use of stand-off insulators for phone
terminals.

It is more or less generally under-
stood that R.F. currents pass along the
surface of a conductor and it will be
apparent therefore that in utilising the
pentode as a combined detector and out-
put valve, stray H.F. will tend to cause
parasitic  oscillation or instability,
whilst resonance with the grid coil will
certainly influence portions of the tun-
ing range. The aerial terminal therefore
was afforded this extra precaution, and
whilst the size of the chassis restncted
vertical mounting of the, aerial and

phone terminals, this proved a little
difficult and accessibility was obtained
by horizontally mounting these com-
ponents on the brackets fashioned as
illustrated.

the

Although in model

being

Left is a view
of the under-
side of the re-
ceivershowing
component
layout.

- o

Right 15 an
end view of
the receiver
showing the
coil mounting.

described, two only type EHg Bulgin
brackets were used, one for the cen-
denser C2 and the other for C3, and as
the drillings C, D -and E were for home
constructed brackets, EHg brackets will,
however, serve well for mounting Ci
and the potentiometer on the under
chassis. The potentiometer bracket
should be positioned and the drillings
marked as in the case of the C: bracket,
the surplus length should then be cut
off.

There is a point to be watched in the
assembly of the components and this is
with regard to the relationship- of the
condenser C1 to the XSG valve. It will
be seen that this valve holder is
mounted at a cant, since the valve

would foul the ceramic of the condenser
if mounted truly horizontal; this has
been taken into consideration and it
facilitates the removal of this valve,
whilst the depth of the front panel is
such that this valve will not foul the

1

|
|

i

top of a cabinet when one is used.

The reduction drive of C3 is clamped
by bending over the lug and thus caus-
ing this to engage with a small piece of
brass affixed to the mounting pillar
screw nearest the front panel, the ap-
plication of the soldering iron at this
point completes the fixture. The reduc-
tion drive of Cz is held in position by a
small aluminium bracket secured to the
chassis and to which is fixed the drive
lug' by means of a 6BA screw and nut.

The drive for C1 is mounted directly
on to the front panel necessitated by the
modifications to the dial assembly.

It will be seen that a % in. hole on
either side of which are two { in. holes,
constitute the only fixing holes for the

CUT AWAY SHADED

H ' 1%4'DIA HOLE EOR A In order to obtain
zi- EERD 7 f-OILSOCKET satisfactory  results
il it '6 the components must
cuT BEND UP be mounted in the
R i manner suggested by
( g
I the designer. This
—-Lir b sketcl; shows the
1 by, actual holes that have
CuUT .
doo 6" e 1o be drilled.
S e r‘—""'—’rq'r"’ % ot
o3l b !
”7e Hi Aol - 0}'
| e 1 i GRUMMET /@; WL ;
2619 amp HOLE HOLES - SJ/E‘ -éi'/'é I‘i/“
LR O E RUNNER -
. —-—= @ s e e ——--
%ﬁ’! VB"C/SK QI 4 vz
ALL Dmn.lumesz '/B\;/lr{‘NLESS A.LM.N'UM
OTHERWISE SHO N
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band setting dial. The large hole per-
mits the protrusion of the reduction
drive cursor fixing disc, and with two
6BA c/sk. hd. screws, the drive is fixed
by the a2id of the lug and by soldering
to the screws after centring.

Two § in. bushes filed down to about
5/16 in. (length) provide steady control
of the bandspread and reaction con-
densers and a ‘little oil or vaseline ap-
plied to the drive shafts when finally

““B’; by so doing, not only was ade-
quate earthing obtained, but rigidity
and the obviation of possible fouling
with other components.

A lead is taken directly from the
aerial terminal to the grid socket of Vi,
this counection being clearly shown;
also one end of the choke Chi is con-
nected to the grid socket, the other end
being earthed to one of the valve holder
mounting pillar fixing screws. A lead

ACCUMULATOR.

1—Type RDJ1 (Exide)

| BATTERY, HIGH TENSION.

1 1—35-volt type X463 (Exide).
CHASSIS AND PANEL.
1—Aluminium to specification (Peto-Scott).
COILS. .

1—Type CA6 11-25-metres (Raymart).
1—Type CB6 20-45-metres (Raymart).
1——Type CC6 44-100-metres (Raymart).
1-—Type VH6S coil base (Raymart).
CONDENSERS, FIXED.
1—.0002-mfd. type 6goW (Dubilier).
1—.1-mfd. type 4603/S (Dubilier).
CONDENSERS, VARIABLE
1—zo0-mmfd. type 1094 (Eddystone).
1—too-mmfd. type goo/100 (Eddystone).
1-—r160-mmfd. type VC160X (Raymart).
CHOKES, HIGH FREQUENCY.
1—Type CHP (Raymart).

1—Type CHN (Raymart).

DIALS AND KNOBS.

1-—Type 1026 (Eddystone).

2—Black Wheel Knobs (Webb’s Radio).

Components for
A MIDGET AMATEUR-BAND TWO VALVER

HEADPHONES.

1—Pair super-sensitive (Ericsson).
HOLDERS, VALVE.

1—Type V6 Midget 4-pin (Clix).
1—Type V6 Midget 5-pin (Clix).
INSULATORS, STAND-OFF.
2—Type 1019 (Eddystone).
z—Type 101319 Eddystone).
RESISTANCES, FIXED.
1—15,000-ohm type F4 (Dubilier).
1-—20,000-ohm type F# (Dubilier).
1—3-megohms type Fi ?Dubilier).
RESISTANCES, VARIABLE.

1—50,000-chm type B less switch (Dubilier).
SUNDRIES.

4—Type EHg brackets (Bulgin).

3—Type ERD reduction drives (Raymart).

2—T 1048 panel bushes (Bulgin).

1—Coil screened flex type W32 (Bulgin).

1—4¢ 0z. teel 16-gauge wire type 741 (Bulgin).
1—Terminal type 13 marked E, black (Clix).
2—S8pade terminals type 14 (1 Red, 1 Black) (Clix).
2—Master plugs type 33 (Clix).

VALVES.

1—Type XSG Midget with ceramic bass (Hivac).
1—Type XY Midget (Hivac).

positioning will add to the smooth
‘¢ lash-free > movements. .

It will, no doubt, have been noticed
that no L.T. filament switch has been
included in the design, the designer con-
tending that such a consideration is
really not essential and only increases
the cost and number of panel controls,
if, however, one should be desired, there
is ample room underneath the centre
drive.

Another interesting feature in the de-
sign is the manner in which the anode
choke Chz is mounted beneath the
chassis, but owing to the compact
nature of this fitment, it is not possible
to clearly represent tais. Naturally,
with only one inch runners, it would
be courting trouble to float the choke
in the wiring, consequently, two rubber
grummets were let into the chassis, as
briefly referred to before, in the posi-
tions indicated by “X* and “Y”’ and
the choke terminals proved sufficiently
long to enable the terminal heads to be
screwed on for about three or four
turns; these were then soldered, the
solder running into the cavity of the
head. Only one of these terminal heads
constitutes the connection above chas-
sis, the other connection being from the
phone terminal on the underside of the
chassis.

The two screened flex connections
were anchored by soldering the sleeving
at suitable points, thus two nuts and
bolts were let into the coil base mount
and these are indicated by ‘A’ and

should now be taken from the screen-
grid socket—that socket next to the
large onc nearest the panel—via a small
slot, made with a round file in the side
of the chassis, to the wiper contact of
the potentiometer. The next considera-
tion is the screen-grid condenser Cjy,
and one end of this should be connected
to the same socket, the other end being
earthed to a pillar fixing screw.

The grid leak R4 is directly connected
across the grid and filament positive
sockets of the V2 holder and the grid
condenser Cs, as mentioned previously,
is taken directly from valve holder
sockets to coil socket as illustrated.

It will be yery noticeable that
hand capacity effects usually prevalent
through the use of an ‘“‘output-detector”
stage have been reduced to a minimum,
whilst the silent (mechanically) opera-
tion will prove particularly pleasing.

Southend and District Radio
and Scientific Society.

The Southend and District Radio and
Scientific Society opened their summer’s
programme on Sunday, May 15, with a
field day.. Fifty-four members and

Please mention ¢ Television and Short-
wave World > when corresponding with

advertisers.
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friends with 17 cars took part; this in-

cluded 12 members of the Ilford and
District Radio Society, and we were
very pleased to have the opportunity of
welcoming them..

The start was at Battlesbridge and
transmissions were on 1.75 Mc. No
difficulty was experienced in receiving
transmissions and bearings were quickly
taken. The transmitter was eventually
located two miles south of Brentwood
and eleven miles from the start. It
was found hidden in an innocent look-
ing hike tent up a little used lane:

Mr. . T. Peck was the first to arrive,
having taken 1 hour 40 minutes and
covered about 20 miles. After a long
interval Mr. Greenwood arrived to
claim second place.

The next 1.75 Mc. field day is to be
held on June 26, by which time it is
hoped there will be several more re-
ceivers available, and it is hoped that
the attendance will exceed the record
number set up at this meeting.

Interest in the forthcoming 356 Mc.
experiments is high, and many mem-
bers are conducting minor field days on
this band and so obtaining valuable
experience for the first official meeting
on July 3.

The first informal meeting. for the
younger members, covering some of the
elementary principles of radio, was
well supported, and it has been decided
to continue these meetings fortnightly
during the summer.

It will interest readers to know that
this Society was founded in 1920, and
it is believed that it is one of the oldest
provincial 1adio societies. It has been
found an excellent training ground for
many who have entered commercial
radio work.

The Hon. Secretary, J. M. S. Wat-
son, GOCT, of 23 Eastwood Boulevard,
Westcliff-on-Sea, will always be pleased
to hear from any person who is inter-
ested in the Society’s activities.

Metal Rectifiere.

The Westinghouse Brake and Signal
Co., Ltd., have produced a complete
range of metal rectifiers for use with
d.c. meters. This type of rectifier
enables experimenters to build multi-
purpose meters suitable for measuring
a.c. or d.c. One type of rectifier pro-
vides an output of either 10, 5 or 1 mA.,
according to design, and is priced at
255.  All these rectifiers are small in
dimensions, so that they can be fitted
directly to the terminal of the meter.
Full information on these interesting
rectifiers can be obtained from The
Westinghouse Brake and Signal Co.,
Ltd., of York Way, Kings Cross, N.1.
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With the Amateurs

MATEURS who have wondered |
Ajust how W1KKP can put over

such a consistent signal into |
Europe when the 20-metre band is com-
paratively dead have not realised that
he is using a rotatable beam aerial
which is highly directional and does
have an appreciable power gain in the
right direction.

Owned and operated by C. Coakley,
at Buzzards Bay, Cape Cod, Massachus-
sets, W1KKP has on 20 metres an input
of 700 watts. Both his station and the

By G52J

Some interesting details regarding long
distance communication on low power
are given in this article while news of the
Radio Societies has also been included.

two 6C6 valves in cascade driving a
type 89 which in turn drives the two
type 53’s connected in push-pull
parallel. This driver stage then con-

nects through a 500 ohm line to the
class-B modulator

stage in which is

rotatable beam are illustrated on this
page, and a very good idea of layout
and location can be obtained.

The Tx-

Starting at the base of the righthand
rack the lower panels conceals the 5Z3
power supply for the exciter unit which
1s in the chassis above, The exciter in-
cludes two type 6A6 and one RK-3g
valve, the latter always being used as |
a sub-amplifier.

In contrast to the average English
station using one or perhaps at the
most two crystals, WiKKP has a pairl
of variable frequency 8o-metre crystals
so as to obtain a wide frequency cover-
age. Incidentally, the buffer stage is
capacity coupled to any desired 6A6
anode circuit according to the output
frequency required. ‘

The top panel contains the second
buffer, a T-55, which is link coupled to
the R-39. This second buffer delivers
65 watts output to the final stage which
is also accommodated on the same chas-
sis. The final valves are two RK-36’s,
in push pull operating at 350 mA. 2,000
volts D.C. input.

The lower pauel of the left hand rack
contains the power supply for the final
stage and uses a pair of 866’s half-wave
rectifiers. Also included in this rack is
the class-B modulator power unit which
also includes a pair of 866’s. This sup-
ply delivers 500 mA. at 1250 volts to
the speech equipment which consists of !

| couple the rotatable aerial

This is the half-wave
rotary aerial in use
at W1KKP. Its ef-
fectiveness is proved
by the fact that this
station can often be
heard when the 20-

metre band is quite
dead for long
distance reception.

used a pair of RCA type 805 zero bias |
triodes. A Varimatch transformer is
used to modulate the push-pull anodesl
of the RK36’s in the Class B final stage.

Coaxial Cable

Bassett concentric cable is used to
which at
the moment is a centre fed half—wave‘
radiator with a parasitic reflector spaced
one-quarter wave. The elements are
aluminium tubes. The 40 feet lattice
mast is hinged at its base which can be l
lowered quite easily for experimental
work which is being carried out in con-
junction with the well-known British
amateur G6DT.

revolution per minute by means of a
suitably geared fractional horse power
motor situated near the top of the mast
and controlled from the operating
position.

In the illustration can be seen the re-
ceiving equipment consisting of a
National HRO receiver and a three
inch oscilloscope for modulation check-
ing. The whole equipment is relay
operated and arranged for instantane-
ous break-in.

The Q Aerial

After discussing aerials with 2CY and
6VA, I decided to try the suggestion re-
garding half-wave Johnson Q aerial and
give it a really good test. As is usual,
when one is making aerial experiments,
an hour or so after the Johnson Q was
erected, there was a complete black-out
on short waves.

Stations on 20 metres consisted of a
few North Africans, an odd French sta-
tion now and then and very little else.
However, the aerial was erected N.E./
S.W. in free space and used for both
transmitting and reception. During the
following week or so, quite a number
of stations were worked, some of which
could not be even heard on other aerials
having a different radiation pattern.
Stations such as PKiZZ and PK2WL
gave a report of Rg on telephony using
a Johnson Q aerial; R3-4 on a 132
which was also N.E.S.W. and no re-
port at all on two half-waves in phase
N.W.S.E.

It is hardly fair, of course, to com-
pareethese various aerials unless cor-
rectly directed on to the proper spot.
But the fact remains that this little half-
wave aerial is excellent providing it
can be erected in the correct direction.
It looks very unimposing as compared
with two half-waves in phase and it
takes quite a lot of godd contacts to
convince one that a little 33 ft. aerial
can be a really good radiator. My log
book, however, shows the Johnson Q
properly used is as good as any half-

The super structure is rotated at one | wave of its type and vastly better than

356

(Continued on
page 380)

W1KKP uses an
HRO receiver in con-
junction with a 700
watt transmitter.
Notice the oscillo-
scope for checking
modulation pereen-
tage.
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A 40-metre Breadboard
Transmitter

Cheap to Build

Easy to Operate

In response to many requests, G2HK has built this very simple transmitter which is excellent in every
respect for the beginner and uses the very minimum of components. It is intended for low voltage C.W.
use but can, of course, be modulated if required.

VERY large percentage of the
A British amateurs are now using

rack and panel transmitters of
the approved semi-commercial style.
There are, however, quite a number who
use wooden chassis and panels and an
even greater number who have not been
converted from the reliable breadboard
transmitter.

The
Circuit

The crystal is connected in the usual
way between the control grid and earth,
while shunted across it is a resistor of
20,000 ohms. This provides approxim-
ately the correct amount of automatic
bias by virtue of the grid current flow-
ing across it,

JACK 1502;
b 15 v
M"‘“.ji-:‘ 45 Jack =
6 S
1
! RRCE 6%c
: loo a
: -000l6
_ IE =
KEY
40
MMF
2'5v
- LINK
- TO
AERIAL
| A p—| TUNER
i 45 =
10000 - -002
-]
O.v. 'r'.ool

Only three valves are used in this simple transmitter, both being of the receiving type. Most
of the components are of the ordinary kind used in broadcast receivers.

As the amount of interest in very
simple transmitting equipment seems to
be on the increase, probably due to the
issuing of so many licences to new
comers, I decided to build a transmitter
suitable for two-band operation with
the minimum number of components
and the lowest possible cost. It is sur-
prising just what can be done in the
way of reliable communication work
with the very simplest type of apparatus
using ordinary receiving type valves,
plug-in coils and a low-voltage type of
power unit.

Two Stages
Only

The transmitter is made up of two
stages, both of which are entirely com-
plete on one small wooden baseboard
15 in. by 10in. It has a crystal oscil-
lator using a 47 pentode, a valve de-
signed for 250 volt operation. A straight-
forward circuit has been employed, but
quite an appreciable output can be ob-
tained on 20 metres from a 40 metre
crystal. This enables the transmitter to
be used on two bands by merely plug-
ging-in the correct inductance coils,

correct value of screen voltage and to
make sure that this remains constant.
To this end I have used a fixed potentio-
meter made up of two 10,000 ohm resis-
tors. This network across 200-300 volts
provides a steady 125 to 150 volts for
the screen which remains sensibly con-
stant despite a reasonable fluctuation in
total anode current.

C.W.
Use

In series with the screen is a closed
circuit jack into which the key is con-
nected. I have not shown the rtecessary
filter circuit across the key because this
conforms to standard practice and is
well-known to all CW operators.

The anode circuit of the oscillator is
parallel tuned by a 250-mfd. condenser
of the ordinary receiving type. There
is absolutely no need to worry about
double spacing in this circuit for even
without load there is only the barest
chance of R.F. flap-over.

It was noticed that an R.F. choke in
series with the H.T. supply was quite
unnecessary, but a .oo2-mfd. by-pass
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| condenser had to be included to obtain

satisfactory oscillation.

Coil
Data

While dealing with this crysta oscil-
lator, here are the full coil details
for 4o-metre and .zo-metre operation.
On 40 metres this coil will require ap-
proximately 13 turns of 18-gauge copper
wire wound to occupy a space of 1 1/16
in. On 20 metres only 7 turns are re-
quired, and this can be accommodated
in slightly under { in. The coil is not
tapped in any way while the windings
are terminated in the conventional grid
and anode pins of the coil. The link
coupling coil consists of one complete
turn on the H.T. end of the winding
with a very small gap. This can be
taken directly to the succeeding grid
coil or it can be made an integral part
of the oscillator coil and terminated at
the two filament pins. I have found,
however, that with an experimental rig,
it is much better merely to wind a single
turn of rubber covered wire around the
coil and to adjust the coupling after
the transmitter has been put into opera-
tion. This enables the correct load to be
obtained to suit various valves.

In the anode circuit, or rather the
H.T. supply, is a single closed circuit
jack. This is mounted flush on to the
baseboard and when the meter is
plugged in will indicate the anode cur-
rent flow. At this point it is well worth
realising that only one meter is used to
check the whole transmitter. It can be
plugged into either anode circuit as
required.

The P.A.
Stage

Next comes the push-pull power
amplifier, Considerable time was spent
on testing various cheap receiving
valves in order to obtain maximum effi-
ciency without going to the expense of
buying large valves of the T-z0 type. It
was found that one of the best valves
for this purpose was the 45 type, a low
impedance power triode.

Two valves of this type operate very
comfortably at 20 to 25 watts at about
330 volts H.T., but at the same time
with a low voltage of between 200 and
250 the input can be varied quite nicely
from 5 to 10 watts They are, therefore,
ideal for the beginner, or in fact anyone
limited to 10 watts or who does not wish
to expend too much money on high-
voltage power supplies.
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Push-pull Final

Again a conventional circuit is used,
being the neutralised push-pull arrange-
ment with a tuned grid input, Across
the grids of the 45’s i1s connected a centre
tapped coil. This is parellel tuned by
a condenser having a capacity of 160-

mmfd. It is again of the single spaced
receiving type, for directly the anode
circuit is tuned to resonance there is no
sign of R.F. splash-over. The centre
tap of this coil is taken to approxi-
mately 3o volts of negative bias via a
10,000-ohm s5-watt resistor. The junc-
tion of the centre tap and the resistor
is by-passed to earth by means of a
.0o2-mfd. condenser. This condenser,

incidentally, need only be of the low |

voltage type. For 40 metres this coil
consists of 22 turns of 18-gauge wire
spaced to occupy a length of 1} in. In
the centre of the coil, where the tap
peint is made, is a gap equal to the
diameter of two turns.

The outers of this coil are connected
to grid and anode on the coil base while
the centre tap is taken to one of the
filament pins. If the constructor should
wish to embody the link coil, a 35-pin
former and base will be required, but
the same remarks apply to the link coil
in this circuit as in the oscillator anode
circuit.

On 20 metres the grid coil required
12 turns of the same guage wire and
wound to occupy a space of 1 in.

Making
the P.A.

In order to obtain the maximum
efficiency in this T.A. stage the two
valves and the two neutralising conden-
sers are mounted directly onto a strip
of Trolitul, which is in turn raised off
the base board by means of two 1} in
stand-off insulators. This makes quite
a neat arrangement and dispenses with
adjustable brackets and rather unneces-
sary stand-off insulators.

Also this arrangement enables the
lead to the neutralising condenser to
be kept quite short. It will be seen
from the circuit that these condensers,

l

which have a capacity of 15-mfd and are |
double spaced, are connected between
the anode of one valve and the grid of
the other, so that this portion of the
circuit can be wired up before the
Trolitul strip is fixed in position. l

A single meter is
mounted on the front
of the baseboard and
can be connected
into either C.0. or
P.A. anode cireuits
by means of a plug
and jack.

Across the heaters of the P.A. valves
is connected a 100-ohm resistor which
is centre tapped and connected to earth
via another single closed circuit jack,

==

==

These are the components mounted under-
neath the baseboard.

so that keying ‘can be carried out on
either the final or the crystal oscillator !
stage as required.

The three termin-
al saddlestake the
LT, G.B. and
H.T. supplies
while the Q.C.C.
erystal holder can
be seen mounted
behind type 47
valve.
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Tank
Capacity

The tank condenser in the final stage
should have a capacity of go-mmfd. in
order to obtain a reasonable degree of
efficiency, but for multi-band operation
it is possible to use a .coo16-mfd. con-
denser so as to tune two bands with one
coil. This is, however, a point of
interest only for those who do not wish
to change too many coils. With a 4o0-
mmfd. condenser the tank coil consists
of 20 turns of 16-gauge wire wound to
cover 14 in. It is, of course, centre
tapped in the usual way and in series
with this tap and R.F. choke and jack
for the meter. The centre point is also
by-passed to earth by another .ocoz2-mfd.
condenser.

As can be seen from the illustrations
there are three terminal saddles
mounted on the back of the breadboard.
The one near the crystal oscillator is
for 2.5 volt heater supply. The one in
the centre is for grid bias, while the
one on the right-hand side carrfes H.T.

The crystal, with its enclosed holder,
is mounted just behind the C.O. valve,
while in front of this valve and next to
the tuning condenser is the C.O. anode
coil. Notice how the C.0. valve is
mounted off the baseboard on tall stand-
off insulators to make wiring simple.

The grid coil for the 45 valves comes
next and is mounted directly on to the
breadboard.

On the extreme right, uext to the tank
condenser, is the tank coil, a Raymart
product, which is fitted with plugs so
that it can be made interchangeable.
Constructors will, therefore, appreciate
that the three coils can be changed over
in a matter of seconds in order to
change from say 40 to 20 metre
operation:

Only one meter is required, and this
is mounted on a small metal panel of
its own on the front of the chassis and
with conventional plugs. It can then
be switched into either anode circuit as
required. This meter reads from o to
250 mA., which is more than sufficient

(Continued on page 384)
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RECEIVER
Ain the American Handbook
a low-voltage tetrode as an audio
as it is arranged will tune down te I
sulating material which is in turn

AN ULTRA HIGH-FREQUENCY
N interesting two-valve receiver
for the ‘‘ultra high’s’’ is published

‘ Radio.” It uses a triode acorn valve

as a super-regen. detector followed by

amplifier.

The circuit is shown by Fig. 1, and
metre. All coils are self-supporting but
are mounted on a strip of low-loss in-
mounted on the 15 mmfd. tuning con-
denser.

A Review of the Most Impor-
tant Features of the World’s
Short-wave Developments

mately ¢.g to 1.7 metres. A coverage
of 1.6 to 2 metres is obtained with a
4-turn coil centre tapped. The dia-
meter of this coil is § in with a wind-
ing space of 1 1n. ’

A third coil of 7 turns with the same
diameter as coil two covers 2-4.4 metres
and is also centre tapped. A 14-turn
coil wound to a length of 1{in. and a
diameter of § in. covers 4 to 6.8 metres.
This coil is tapped at the 6th turn from

RFC= 2|5 TurNs N°24 D.SC

£ DA

50m

'|3'c;.n ] ¥
+180.v.

Fig. 1. The super regenerative detector valve

is a triode acorn which is essential in ultra-

high frequency circuits of this type.

As the coils are terminated in plugs
with sockets on the hase the receiver can
be made to cover several ultra-short
wavebands up to 10 metres.

The grid condenser is of the low-
capacity ceramic type having a value
of 250 mmfd. The tuning coil L1 is
mounted close to the stator plates of
the condenser and to the anode of the
955 valve. 1t is important that the coil
lead to the stator plates be very short
and the designers suggest a total length
of 1 in.

Coil L1 is centre tapped and at this
point a home made high-frequency
choke is connected. This choke is made
up of 25-turns of 24 d.c.c. wire close
wound and with a diameter of 1 in.

In the audio stage the circuit is con- |
ventional and has a 6Vé tetrode oper- |
ated from a power supply of 180 volts.
A polentiometer 1egulates the audio
gain while a second potentiometer
varies the amount of super regeneration.

Coils can be made to cover all wave-
lengths from 1 to 11.§ metres with each
coil overlapping its neighbour on both
sides.

The first coil consists of slightly less
than one full turn of 14-gauge wire
measured from the tip of each socket.
The wavelength covered is approxi-

the grid end and the tap plugs into the
cathode by-pass pin jack.

The largest coil consists of 14 turns
§ in. diameter wound to a length of
14 in. It is tapped at 5 turns from the
grid and so arranged that with this coil
only the high frequency choke is not
in circuit.

This coil covers up to 11.8 metres so
that it is suitable for the 10-metre ama-
teur band. With all these coils 14-
gauge wire is used and it is suggested
that enamelled wire should be used in-
stead of tinned copper in order to re-
duce the skin effect.

A THREE-RANGE VALVE
VOLTMETER

In the March 16 issuc of the Syduey
Bulletin was an interesting design of a
valve voltmeter applicable for amateur
and service use. It embodies an o0-2
mA. meter as an indicator which is
capable of precision measurements.
The circuit is shown in Fig. 2 from
which it can be seen that the instrument
is entirely A.C. operated using an AF7
pentode conuected as a triode and oper-
ated as an anode bend detector. The
grid is biased negatively by the tap on
the resistor Rs5. This voltage divider
has a comparatively low resistance so
that bias values remain alinost constant
with anode current changes.

In this particular circuit a negative
bias of 13 volts is just sufficient to cut
off anode current and for the o-s-volt
range the valve is so adjusted as to
be used on the most favourable portion
of the curve. An input of 5 volts will
produce a reading of 2 mA. For
measurement of higher voltages the
range of the meter would be exceeded
and grid current would flow. Tn order
to permil the measurement of 50 volts,
and still to limit the current reading
to 2 mA. the grid bias must be increased
to at least 70 volts. Fixed bias is not
altogether suitable as orly the higher
input voltages would produce anode
current. In order to avoid this diffi-
culty automatic bias is used. A switch-
ing arrangement has been used to in-
corporate bias resistors in the cathode
circuit for the two higher voltage
ranges. Resistance Rz is used for the
5o-volt position and R3 for the 15-volt
position. For a no-signa! position the
fixed bias of 13 volts across Rs reduces
the anode current to practically zero,
so that there is no potential drop across
the cathode resistor in the circuit.

As the input voltage increases the
grid is driven less negative so that
anode current flows. The increasing
anode current causes a rise in voltage
across the cathode resistor so that a
measure of compensation is effected. So
for the 15 and 5o-volt ranges sufficient

o2 Ry 10000 n
[ Sw
Ed

Fig.2. This valve
voltmeter is high-
lysensitiveand re-
tains its calibra-
tion despite the
fact that it is
mains operated.
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A Single-control Transmitter

additional bias is produced to limit the
current 1¢ading to 2 mA. for maximum
deflection in both ranges.

To obtain a suitable operating charac-
teristic the voltage applied to both
anode and screen is in excess of normal

quite sufficient R.F. output for long-
distance communication purposes.
The values for the components are as
follows :

R1 50,000 chms 1 watf.

R2 20,000 ohms 25 watts.

The Simplest transmitter one could possibly imagine.
denser and is crystal controlled.

It uses but one tuning con-

rating, but as the anode current is
limited to 2 mA. the use of this high
anode voltage is permissible. The H.T.
supply is filtered by two 16-mfd. con-
densers plus the resistance Rz which
has a value of 10,000 ohms. This re-
sistance makes it unnecessary for an
L.F. choke to be used and also serves
to protect the meter by current limita-
tions.

A.C. calibrations can be made by
connecting an A.C. voltmeter in paral-
Tel with the input terminals to indicate
the supply voltage. The A.C. voltage
for the meter should be varied in suffi-
cient steps to calibrate from zero to
50 volts. The filter system Ci1 and Ri
isolates the meter when measuring D.C.
input.

A SINGLE-DIAL TRANSMITTER

We noticed in the latest Thordarson
manual a most interesting transmitter
very suitable for the beginner for al-
though three valves are vsed there is
only one tuning control. It is very
cheap to build, can be made on a small
chassis of 8 in. by 8 in. square and uses
the, minimum of components. The cir-
<uit of this transmitter is shown in Fig.
3 while there is also a suggested layout
for the components in Fig. 4.

It can be seen from Fig. 3 that the
transmitter consists of two stages. The
first is an untuned Pierce oscillator and
the second a conventional stage using
©01.6’s in parallel. The only tuning
control is used to bring Li, the tank
<oil, into resonance. The efficiency is
quite good and a high R.F. output can
be obtained on all bands. Even on 10
metres with a 4o-metre crystal there is

R3
Ci
Cz2
C3
C4
Cs
C6
Cy

20,000 ohms 25 waltts.

150-mmfd. variable.

.oo1-mfd. 500-volt mica.

.oo1-mfd. soo-volt mica.

.001-mfd. 500-volt mica.

8-mfd. 450-volt.

8-mfd. 450-volt.

.oo1-mfd. 5oo0-volt mica.

C8 .coor-mfd. 500-volt mica.

Cg .oor-mfd. 500-volt mica.

Cro .oo1-mfd. 5o0o0-volt mica.

Ti type T-70R62 Thordarson trans-
former.

CH1 T-49 Cogr Thordarson choke.

RFC1 2.5 mH. R.F. choke.

RFCz2 12 turns numbe: 18-gauge wire |

Lin. dia.
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No difficulties should be experienced
in building this transmitter for the lay-
out of the components is not particu-
larly important. As there is only one
tuning control the constructor merely
has to adjust the coil, Li, until it re-
sonates to crystal frequency.

However, the following couil data will
help constructors and as five coils will
cover five wavebands this little trans-
mitter can be used for multi-band
operation with the minimum amount of
trouble.

All the coils are wound on 1§ in.
formers and have the following num-
bers of turns.

For 160 metres, 40 turns 18-gauge
wire close wound. On 8o metres, 25
turns of x6-gauge wire, again close
wound. 17 turns of 16-gauge wire
wound to a length of 15 in. will cover
the 4o-metre- band, with eight turns of
16-gauge wire wound to a length of
14 in. for 20 metres and four turns of
16-gauge wire wound to a length of
11 in. for 10 metres.

Special Apparatus.

There are very many constructors
who need complete apparatus for some
particular purpose which is quite un-
obtainable from the normal sources of
supply. We have in many instances
taken advantage of the development
laboratory run by the well-known con-
sulting engineer Paul D. Tyers.

Readers who find that the components
they require are unobtainable, should
get in touch with Paul D. Tyers,
Development Laboratory, Bridle Path,
Watford.

Fig. 4. Thisis a
suggested layout
for the compon-
ents. In the fore-
ground is the
tuning coil while
behind it are the
four valves and
the mains trans-
former. On the
left=hand side ean
be seen the elec-
trolytic conden-
sers.
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A Multi-band C.0.-P.A.

This transmitter will operate with a high degree of efficiency at inputs of between 10 and 30

watts.

It is complete with modulator and only two coils are required for each band. The

designer Kenneth Jowers is using this transmitter on 160, 40 and 20 metres with great success.

MOST amateurs, generally speak- |
ing, prefer to use British made
equipment and .components if
they are able to obtain what they re-
quired at reasonable prices and with a
degree of efficiency equal to that of the
American counterparts. During the
past few months, Bntish manufacturers
have produced all manner of interesting
components and valves which are

especially suitable for amateur use.
This applies to condensers, valves, |

meters and, in fact, all the components

associated with amateur equipment.

This has enabled me to build a complete

transmitter with speech amplifier and |
modulator using British made parts

throughout, The price of the completed

equipment is as low as it possibly can

be and actually a little lower than if all

American components were used.

A special transformer made by
Premier has been used which provides
all the H.T. and L.T. supplies so that
one power unit is sufficient for both the
transmitter and _speech amplifying
equipment. This also enabled me to
use two chassis both made of wood and
to construct a very simple and compact
rig which should suit many amateurs |
who only require low power and a single |
ended output stage. |

In addition, those who are mewly
licenced and have not had very much
experience with tuning and operating
transmitters will appreciate that there
are only two controls, both of which
require little adjustment, while the
switching of the power supply has been |
reduced to a very simple operation, so |
cutting out the need for complicated |
relays.

I consider that any amateur, no
matter how inexperienced; should be
able to build this equipment and to
obtain satisfactory results without any
trouble whatsoever. The components
used are all available from stock, while
there is nothing special or awkward
about them, so that slight modifica-
tions can be made to suit individual |
requirements.

Amateurs would be well advised to
consider the transmitter as three
separate units which can be made indi-
vidually, athough both the transmitter |
and the speech equipment are mounted
on the same wooden chassis.

It is also quite a good scheme to build
the power supply first as this is the
easiest section and can be tested on its
own before the remainder of the equip- |

| ment has even been laid out.

This power unit consists of a single |

The three meters |
are of the latest |
Sifam type and read |
the CO anode, P.A
grid and P.A.
anode current.

mains transformer, a 150 mA. smoothing
choke, a double condenser consisting of
two 8-mfd. condensers, a mains input
block-cum-fuse-holder, one switch in the
primary of the mains transformer and a
stand-by switch between centre tap of
the H.T. winding and earth.

The rectifying valve is of a special
type recently produced by Osram, which
with 500 volts R.M.S. on each anode |
will provide 500 volts D.C. at a current
of 250 mA.

Building this power unit took less
than an hour from the original design,
so that it can be checked and tested very

quickly. The wiring is simple, as can
be seen from the theorectical circuit.

Heavy flexible leads are used to take
the 6.3 volt and 7.5 volt windings from
the transformer up to the chassis above.
These leads can be connected directly
to the terminals on the mains trans-
former and terminated on soldering tags
on the transmitter chassis. It must be
stressed that these leads should be of
heavy gauge and capable of carrying
the full heater current without
appreciable voltage drop,

The high-voltage output from this
unit is taken to two terminals so that
they can readily be connected to two
similar terminals on the rear of the top
chassis carrying the R.F. section.

Next assemble the panel on the R.F.
section. This is 19 in. wide, so fitting
the standard relay rack, and has a
height of 7 in. Three meters have to be
mounted symmetrically, leaving space
for two dials, two switches and the
volume and tone controls. In order to
reduce space, no brackets are used for
mounting the condensers. Instead a
large hole is drilled in the panel and
behind it is fitted a 14 in. square strip
of Trolitul, onto which is mounted the
condenser. In this way, losses are kept
to a minimum while there is a saving in
space of at least 14 in. on the baseboard.

So that the valves should not be much
above the height of the panel, both the
6F6 oscillator and the E.S.W.-20 have
their valve holders mounted under-
neath the chassis to a depth of 1} in.
These valve holders are merely sup-
ported by means of two lengths of 4
B.A. brass studding, which makes a
most satisfactory mount.
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Only two valves are used in this arrangement but the 6F6 will drive the ESW-20 on two bands.
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The Speech Amplifier

This also reduces the height of the| nected to the aerial should not exceed
anode connection of the ESW-20 and | 20 mA.

enables much shorter leads to be
obtained between the neutralising con-
denser, tuning condenser, coil and
anode. It will be noticed that the final
anode coil is mounted on stand-off insu-
lators so as to level it up with the top
of the valve.

Special stand-off insulators have been
used with socket connections so that the
P.A. coil can be plugged in and out of
circuit quite quickly. It will be noticed
from this that to change wave bands

one merely.has to plug in two coils and | tor and adjust this until a reading of

a new crystal, an operation which takes
less than five minutes altogether.

the exception of Rg are mounted under-
neath the base board, but it was found
much more convenient actually to ter-
minate Rg to one side of the grid meter
than to attempt to suspend it in the
wiring. Unfortunately, the other resis-
tors are not so well placed, so it is ad-
visable to use 14-gauge connecting wire
in order to obtain rigidity.

Testing |

The R.F. section of the transmitter
can be checked before the speech ampli-
fer and modulator has been constructed.
For 160 metre operation wind on 5o
turns of 22-gauge enamelled covered
wire onto a standard 4-pin 1} in. former
without any gap.

The tank coil was especially made for
me by Peto-S<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>