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Notes on certain Components
and Accessories designed to
withstand high voltages . . .

For some time now there has been a tendency
towards higher voltages. High potentials call for
care in design on such points as creepage distances
and breakdown to earth. Ordinary connectors
cannot be used ; first, because they are rarely safe,
and secondly, since it is impracticable to load
them with high tension cable.

VALVE HOLDER High Voltage (11,000 v.)

Bakelite moulding, specially designed for rectifier
valve in Television receivers, etc. Extra long
creepage distances suitable for 11,000 volts working.
No. 352/5 Price each 1/ -

HIGH TENSION TYPE (6,000 volts).

Shrouded Plug
and Socket (MP-71s''16:41

Both parts moulded bakelite suitable
for Television and similar purposes.
Can be handled with perfect safety
while carrying 6,000 volts.
No. 353 Price 4/6

STAND-OFFLLOW LOSS
INSULATOR

A carefully designed and
useful pillar equally
suitable for use as a
terminal, or a support
for low loss coils, leads,
etc.
No. 1277.1 -inch Price1/6
No. 1292. 2 -inch

Price 2/-

LOW LOSS
BUSHING

Invaluable for use
in short-wave work
where it is desirable
to pass a lead
through a metal
chassis or screen.
Carefully designed
with regard to low
losses at high fre-
quencies.
No. 1296. Price 2/ -

Observe also the par-
ticulars of products
described in the
right-hand column . . .

" B " TYPE TERMINAL
Non -rotating name; bakelite in-
sulated ; anti -twist wedge on collar ; -
highly polished black or walnut with
white letters. New and improved
sub -connector nuts. All necessary
indications in the range.
No. 1001. 2BA 15 AMP. each 8d.

Each in carton with guarantee.

TELEVISION AERIALS

322

Reflector for wall mounting television aerial.
No. 322 Price 35/ -

No. 323 price 65/- ; Mast Head Television Aerial,
complete with Reflector.
No. 334 price 45/- ; Mast Head Television Aerial.
No. 321 comprises a simple centre -fed half -wave
aerial consisting of two enamelled brass tubes
giving maximum reception of the vision channel
at 45 mc. Mounted to a specially designed porcelain
insulator, to be rigidly attached to a supporting
member led away at right angles and ending with a
cast flange to be bolted to the wall of a building, etc.
Not directional without the use of a reflector. This
is similar in construction to the aerial.
Using a reflector may result in considerable re-
duction of interference, other than that coining from
the direction of the signal.
A more efficient method of mounting the complete
system with reflector, is to use a masthead adaptor.

" Radio and Electrical Accessories," containing 150 illustra-
tions, including 75 blue -prints of curves, diagrams and construc-
tional details, and specifications of all our standard products
in the accessory class. Send 8d. for a copy. Post Free. Free
literature also available on request.

BELLING -LEE
FOR EVERY RADIO CONNECTION

Cambridge Arterial Road, Enfield, Middlesex
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AN ENCYCLOP/EDIA
OF RADIO COMPONENTS

Once again the packed pages of this new Catalogue
demonstrate to the world the lead which the House
of Bulgin takes in radio component production.

Every type of modern component for Ultra -Short,
Short, Medium and Long Wave sets, Television and
Scientific Servicing are illustrated and described with
full technical data, and listed at most competitive
prices consistent with high quality workmanship.

DON'T FAIL TO SECURE THIS MOST VALUABLE
GUIDE BOOK OF THE RADIO INDUSTRY.

RADIOLYMPIA

SEND FOR YOUR COPY NOW
ADVT. of A. F. BULGIN & CO., LTD., BARKING, ESSEX.
TELEPHONE: RIPPLEWAY 3474 (3 lines).

OUR NEW

120
PAGE

ILLUSTRATED
CATALOGUE

To A. F. Bulgin & Co., Ltd.,
Abbey Road, Barking, Essex.

Please send post free a copy of the
Bulgin Catalogue No. 157 "M."
To:-
Name

new 120 -page

Address

(Please use block letters)

THE (ATALOGUE WITH THE RED, BLUE &GOLD COVER

SHOWROOMS: 64 HOLBORN VIADUCT. LONDON E.C.I.
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TELEVISION DEVELOPMENTS
A NEW LARGE DIAMETER TUBE FOR TELEVISION REPRODUCTION

We also supply

HIGH VACUUM RECTIFIERS

GAS -FILLED RELAYS

MERCURY VAPOUR RELAYS

for Television Scanning
circuits.

TYPE 12H
TUBE

The Ediswan Type 12H tube has a screen dia-
meter of 12" giving a television picture 10"x 7k"
without distortion.

The screen is of special material giving a close
approximation to a black -and -white picture.

Specification:
Indirectly heated high vacuum tube.
Heater Volts - - 2.0
3rd Anode Volts - - 6000
2nd Anode Volts - - 1200
1st Anode Volts - - 300
Sensitivity (mm./V.) - - 850/V*
Peak -Peak Modulating Volts - 15

*V= -3rd anode volts

List Price LIS.IS.0

Visit the TELEVISION EXHIBITION
at the Science Museum, S. Kensington.

Admission Free.

ENTIRELY BRITISH MADE

ED1SWAN
RADIO VALVES
THE EDISON SWAN ELECTRIC CO. LTD. 155 CHARING CROSS RD., LONDON, W.C.2

R.E.299
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COMMENT OF THE MONTH
British Television Still Leads

THE accounts that have been published in a large section of the Press
regarding German television progress as revealed at the Berlin

exhibition are apt to convey the idea that in their development work the
Germans have pulled ahead of this country. The reason for this is that
development appears to be on a bigger scale: for example, a standard of
1.41 lines has been adopted which to the lay mind might appear to be better
than our 405. Then we read of large -size projected pictures which again
might convey the idea that they are better than anything that has been
done in this country.

We have no wish to belittle the German efforts, but it would seem that
their objective has been to create an impression. It should be remembered
that the German demonstrations were entirely of a laboratory character,
without any practical commercial basis. Transmission was entirely
by land line with its consequent simplification. Although, admittedly, a
441 -line picture can be superior to one of 405 lines, this superiority was
not apparent and, under radio transmission conditions, could easily be
inferior. It should also be remembered that large -screen high -definition
pictures have been produced in this country by mechanical -optical methods
which are the equal of the German efforts. On the whole we do not
appear to have much to learn from Germany in spite of lavish outlay on
research and State grants.

Popularising Television
NE of the leading authorities on television in this 'country recently,
gave it as his opinion that the way to popularise television was to

make it possible for the amateur constructor to build his own receiver.
" Get the amateur interested," he said, " and sales of commercial
receivers will inevitably follow." We thoroughly endorse this opinion,
but until recently there have been the two obstacles of cost and complica-
tion which have made the amateur somewhat chary of home construction.
We are glad to be able to say, however, that these obstacles have been,
in a very great measure, removed and on another page (522) we make a
special announcement that will be of interest to all home -constructors.

VISIT TELEVISION'S STAND AT OLYMPIA No. 105
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"HIS MASTER'S VOICE

"HIS MASTER'S VOICE"
`1/112,1

is designed
and made by the engineers
responsible for the Television
Transmission System adopted by
the B.B.C. at Alexandra Palace

VISIT STAND NO. 76 AND TELEVISION THEATRE NO. 14 RADIOLYMPIA

MODEL 902. The newest development in home
entertainment. " H.M.V." Television Receiver,
All - World Radio and Electrical 1 'IA
Gramophone - - - - - GNS.

MODEL 901. "His Master's Voice" Television
Sight and Sound Receiver.

Cash Price 60 GNS.

MODEL 900. A" His Master's Voice"
Television Receiver and All -World
Radio. Receives short wave programmes
from U.S.A., etc.

Cash Price 80 GNS.

516



IMAYSIOt1
SEPTEMBER, 1937

FOR BEGINNERS

AND
SHORT-WAVE WORLD

PARTICULARLY RADIOLYMPIA VISITORS

WE SHOW YOU HOW A TELEVISION
RECEIVER PRODUCES THE PICTURE

You have seen the television pictures, perhaps for the first time; you have probably made a compari-
son with the cinema and however critical you may be, you will admit that except in the matter
of size they bear comparison very well. You may think that television is beyond your ability to
understand. Television is one of the most wonderful accomplishments of modern science but its
comprehension is easily within your ability and the purpose of this article is to enable you to

understand how the picture is produced.

THERE are three main functions in a television
system-the " taking " of the picture in
the studio, its transmission over a dis-

tance, and its reproduction at any place within the
range of the transmitter. Also there are two funda-
mental facts upon which the whole possibility of tele-
vision depends. These are: that with our present
knowledge it is not practicable to transmit the picture
as a whole, and that television, as in the case of the
cinema, depends upon the well-known " persistence of
vision " effect.

OPTIC
NERVE

RETINA

LENS

ORNEA

There are many thousands of connecting channels between the retina
of the eye and the brain. This diagram shows how the image is
focused on the retina from which the light impulses are transferred

to the brain simultaneously via the optic nerve.

In sound broadcasting an ensemble of all the com-
plex sounds of an orchestra or speech can be trans-
mitted at once. The same thing applies to recorded
sound; all the complex sounds of an orchestra can be
recorded as a wavy line on a disc and be reproduced
by a single simple diaphragm, there being no need to
deal with each individual instrument separately. It
is also important to remember that in the case of sound
transmission, be it by line or radio, only one communi-
cation channel is required. We can appreciate this
point still further by considering the characteristic fea-
tures of the eye and the ear. The ear, compared with
the eye is a comparatively simple organ, relying for
its functioning upon a simple diaphragm.

We Cannot
Imitate Nature

Now as for sound reproduction we simulate nature's
methods, how is it that we cannot do the same in the
case of vision. We know that vision is transmitted
from the eye to the brain and it will be helpful to dis-
cuss how this comes about and consider whether the
process could be imitated in any way for the purpose
of vision transmission between distant points.

The eye consists very briefly of a crystalline lens,
which produces an image of the object being looked at

on the retina. It is at the retina that the light vibra-
tions are changed to what we term sight and it is the
physical structure of the retina which is the limiting
factor as to the smallness of what the eye can see.

The retina is a transparent membrane, lining the
interior of the eye. It consists of two layers of tissue.
Nerves from the main optic nerve finally terminate on
small elongated bodies called rods and cones which are
tightly packed together, not unlike the hairs of a brush.
It is on the tips of these cones and rods that the image
of a scene falls and for two small neighbouring objects
to be distinguished the images must fall on separate
cones, which are from .002 to .006 millimetre diameter.

The eye sees by breaking up the image formed inside

Close examination of this picture will show that it is composed
of thousands of dots of varying degrees of light and shade and
obviously it would be possible to separate the units of which it

is composed and re -assemble them.

it into definite areas and of different intensities accord-
ing to the amount of light reflected from the original
scene. Thus any scene, as far as vision is concerned,
is composed of a large number of positioned elements
of various intensities of light, all of which are operat-
ing on the brain simultaneously

Now the important point that emerges from this is
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AN OUTLINE OF TELEVISION PRINCIPLES
that there are thousands of communication channels
from the eye to the brain in order that any image that
is focused on the retina may as a whole affect the brain.
It was stated previously that to simulate this feature
of vision is impracticable in the light of our present
knowledge. It would not be impossible, but for any -
START

-3 FINISH

*PICTURE
AS SEEN

BY THE CAMERA

AND

AS TRANSMITTED IN
A CONTINUOUS STREAM

I OF IMPULSES
START000;", ',000'

CONTINUING THUS TO THE BOTTOM OF THE PICTURE

(0000003E000000060840000--)* FINISH

THE PICTURE
RE -ASSEMBLED

START

ON

THE RECEIVER SCREEN

L

040 44
04+4+0'

'

FINISH

Here is an imaginary analysis of a picture with the units greatly
enlarged. The diagram shows how the image can be broken up and
transmitted in proper sequence and finally re -assembled to form the

original.

thing like reasonable definition some 120,000 wires (if
the transmission were to be by line) or radio channels
for radio transmission would be required and this is,
of course, quite out of the question.

As we cannot employ a huge number of communica-
tion channels, what is the alternative? If you look
closely at the photograph reproduced on page 517 it
will be seen that it is composed of a large number of
dots of various intensities. Hold the picture some dis-
tance away and the dots of which it is composed are
no longer visible. Obviously the degree of definition
depends upon the size of the dots, and the number con-
tained in the picture will depend upon their size.

This unit picture composition gives us the key to the
solution of practicable television. Suppose that you
were to start at the top left-hand corner of the picture
and cut off each dot from left to right and line by line
and stick them in the same order on another sheet of
paper, you would have as a result a composite picture
which would correspond almost exactly with the
original. Obviously where there was the same tone
value in the horizontal direction there would be no
necessity to divide that particular section into a series
of dots.

Taking the Picture
to Pieces

Here then we have a principle by which a picture

can be analysed at some place and reconstructed at
another and it is the principle that is employed in tele-
vision transmission. The B.B.C. at the Alexandra
Palace takes the picture unit by unit, converts its light
values into corresponding values of electricity and
broadcasts them. As we are only concerned with the
receiver it will not be necessary to consider in detail
how this is done. It will suffice to say that the B.B.C.
transmitter at Alexandra Palace sends out a rapid series
of impulses representative of the light and shade values
of the original picture or scene, and that they are sent
out in a regular sequence.

In the receiver we have to convert these electrical
impulses into light of corresponding values and then
place these light units on the receiver screen in the same
order as they were on the original at the time of trans-
mission. Reverting to our experiment with the cut-up
picture, obviously it would be useless were the units of
which the picture was composed assembled in any hap-
hazard fashion-the whole thing would be a meaning-
less mass of light and shade.

At this point it is necessary to consider what part the
persistence of vision effect plays. The transmitted im-
pulses are of exceedingly short duration, actually their
duration depends upon the number of units into which
the picture is analysed and the number of pic-
tures that are transi.litted per second. Persistence of
vision lasts approximately for one -tenth of a second
and an idea of motion can be obtained therefore by
projecting ten pictures per second. This low rate,
however, results in a great deal of flicker and in the
case of the cinema it is the practice to project twenty-
four pictures per second and black each one out so that
actually there are forty-eight projections per second.

For the sake of this explanation we will assume a
picture speed of twenty-five per second (actually this
speed results in a considerable amount of flicker, which

25 PICTURES

25 COMPLETELY SCANNED
PICTURES ARE SUPERIMPOSED

PER SECOND

This diagram conveys the idea of how successive pictures can be
thrown upon the screen and owing to the persistence of vision effect

give an idea of continuity of motion.

has been obviated by a method of interlacing which
does not affect this explanation). Obviously then, the
splitting up of the picture at the transmitter and its
reconstruction at the receiver must be accomplished in
one twenty-fifth of a second and if we assume that the
number of units per picture is 120,000, the average
duration of each impulse will he 120,000 x 25 =
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A PICTURE WITH ELECTRONS

part of a second, assuming a change of
3,000,000

light value in each unit. Actually in practice this is not
the case for there are considerable expanses of equal
tone value though it will be evident that in any ordin-

TAP AND uNIVEUNIVERSAL'/

THE TIME BASE //

ooeseseeeWeie
//z;z<,yr

MOUNTING IMITATES ///
EITC'TTRION

STREAM ///4 //

THE ACTION OF

cN

A spray analogy of a beam or " jet " of electrons. Suitable motion of
the jet will enable the screen to be covered with a series of lines and if
the density of the stream could be varied from instant to instant an

image could be produced.

ary picture or scene the duration of the impulses must
be a very minute fraction of a second.

We can now consider what are the requirements of
a television receiver. In the first place it must be
capable of picking up the broadcast vision signals,
which as we have seen must of necessity be of a very
high order of frequency; it must be capable of ampli-
fying these and then of converting them into corres-
ponding values of light; in addition it must be capable
of placing these light values on a screen in the correct
sequence and at the correct time to correspond with
those at the original scene.

The Cathode-ray
Receiver

There are many ways of carrying out these require-
ments, but for the purpose of this explanation it will
only be necessary to consider the type of receiver em-
ploying a cathode-ray tube. It is not possible to pro-
vide a simple analogy of the cathode-ray tube, but some
idea of the purpose it fulfils in a television receiver
will be obtained from the following; imagine a device
which is capable of projecting a fine jet of spray, so
fine in fact that the area is less than a pinhead. If
this device were to be set up before a screen and then
be moved from left to right it would draw a line of a
thickness equal to the diameter of the area of the spray.
Now assume that the spray was moved at an incredible
speed from right to left and in a slightly downwards
direction. The result would be that owing to its speed
of travel there would be practically no trace of its
return journey and it would, in fact, by giving it suffi-

cient speed be possible to cause it to leave no visible
indication in one direction. The result would then be
that the jet would be ready to again start its left to
right travel and draw another line below the
first and this sequence of events could be carried out
until the whole area of the screen had been covered
with a series of closely adjacent lines.

Now imagine that we had a tap which from instant
to instant would control the amount of spray that was
being projected, at some times cutting it off entirely
and at others allowing varying amounts of spray to
pass. The result would be that some sort of image
would be produced which would consist of varying
values of light and shade or, if the tap were controlled
in some proper ordered sequence, a picture could be
produced.

It will be apparent from this analogy that one way
of producing a picture is by means of a fine spray,
which is moved in a proper sequence provided that
means are provided for varying the density of the

PICTURE IS
FORMED ON

THE COATED EN

OF THE TUBE

BEAM SWINGS
LEFT TO RIGHT
& DOWN & UP. AS

DIRECTED BY THE

DEFLECTOR \
PLATES

3RD ANODE

21I'D ANODE

1ST ANODE

GRID
TUBE

CONTRO WNG
THE VOLUME
OF THE BEAM

VOLTAGES
ON THE PLATES ARE

, CONTROLLED

FROM THE
TIME BASE

FINAL
FOCUSING

OF THE BEAM

BOTH
ATTRACT
AND FOC u,

-4- THE ELECTRON
BEAM

FLAMENT -
THE SOURCE OF

THE ELECTRON

BEAM

Here is a diagram of a cathode-ray
tube showing the arrangementijof
the electrodes. The photograph
shows the electrode assembly of a
typical tube employed for tele-

vision reception.
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TELEVISION SYSTEM
spray. Obviously the movement of the spray is a con-
dition that can be fulfilled locally ; it could be set up on
some oscillating stand and would work automatically,
and we can imagine that the control of the tap govern-
ing the rate of emission of the spray could be made
from outside, as for instance by means of electrical im-
pulses. It would, most probably, be quite impractic-
able to make such a piece of apparatus work for a
variety of reasons, chief of which would be the inertia.
of the spray, but it has been found possible to produce
an electrical device which is almost a counterpart. This
device is the cathode-ray tube, and for the spray it pro-
duces a beam of electrons that are weightless and there-
fore possess no inertia. Complete appreciation of this
fact is of the utmost importance for it is difficult to
imagine anything which is possessed of weight moving
at the incredible speeds that are necessary in television.

In the cathode-ray tube then we have the means
available of producing a jet of electrons and by means
of an exterior, but local, device causing this jet to move
from left to right, and then right to left in a slightly
downwards direction at a greatly increased speed re-
peating the process until a screen of the desired size
has been covered. The jet then returns to its original
starting point and the whole process is repeated, each
complete repetition representing a frame or picture.
This action is termed scanning.

Electrons are quite invisible, but their presence can
be revealed by causing them to strike a specially pre-
pared screen which fluoresce under their impact.

The exact rate of emission of the electrons can be
controlled so that instant to instant during the travel
of the electron beam its density is varied, and conse-
quently the amount of light which is produced on the

screen due to its impact. Actually this control is ob-
tained from the incoming signals.

It is possible to cause the beam to move from side
to side with a very high degree of regularity, but not
quite so regularly as is required for television and it is
found necessary to apply a correcting impulse at the
end of each line and the completion of each frame.

Before considering the actual apparatus employed
it will be well to summarise the requirements which
have been dealt with in the foregoing. Firstly, there
is the provision of a beam of electrons which can be
made to strike a specially prepared screen and reveal
its presence by the production of light.

Secondly it is essential that this beam can be caused
to scan, in a proper sequence, a predetermined area.
Both these conditions are fulfilled locally; that is they
are quite independent of any outside influence such as
transmissions.

Thirdly, the density of the beam of electrons must
be capable of variation from an outside source, as for
example the received signal impulses.

Fourthly, the speed of travel of the beam must be
exactly the same as that at the transmitter. This is
secured by setting the beam to run at approximately
the correct speed and applying received impulses at
the completion of each line and each complete frame.

These requiiements necessitate the use of special
apparatus which may be roughly divided up into a
number of units as follows: In the first place there is
the aerial and a special type is employed called a dipole
which is desirable on account of the ultra high fre-
quencies that are employed in television. Next there
is the receiver which is very similar to an ordinary
wireless receiver; in addition there is a separate receiver

A C MAINS
SUPPLY

POWER SUPPLY
TO SOUND AND
VISION UNIT

POWER SUPPLY
TO CATHODE-RAY TUBE

POWER SUPPLY
TO TIME

BASE

CATHODE- RAY
TUBE

DOUBLE TIME
BASE

This is a schematic diagram of the units usually employed in a complete cathode-ray receiver. It will be seen that the sound and vision
receivers are built on the same chassis and that they have a common power supply, an arrangement which is optional.
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THE CATHODE-RAY TUBE SIMPLY EXPLAINED
for the accompanying sound transmission. The re-
ceivers, of course, require high and low tension sup-
plies and it is usual to provide a power pack for these.
The most important item is the cathode-ray tube which
will be described in detail later. As this is very similar
to a large valve, power supplies, both high and low ten-
sion, must be provided for it, and as the former is
usually of the order of three to four thousand volts a spe-
cial power unit is required. It has been explained that
the movement of the beam is a local condition and to
accomplish this a special unit called a time base is pro-
vided and this also must be provided with high and low-
tension power supplies. It will be clear, therefore, that
the television receiver as a whole consists of a number
of units which employ ordinary radio principles.

What the Cathode-ray
Tube Is

As the heart of a television receiver is the cathode-
ray tube it will be useful to consider this first. The
cathode-ray tube consists of a large pear-shaped glass
vessel containing an electrode assembly. Both its con-
struction and functioning are very similar to the ordin-
ary wireless valve. For the electrode assembly of the
cathode-ray tube there is a glass pinch which carries
the filament, which is the source of electron supply; a
cylindrical electrode called the grid, which has a similar
function to the grid of a valve; and an anode to which
the electrons are attracted. Actually in most modern
tubes there are three anodes, one serving to accelerate
and the other two to focus the beam to a fine point
on the end of the tube. In order that the electrons can
reach the screen at the end of the tube, each anode is
provided with a hole through which they can pass.

The purpose of the electrodes so far described is to
provide a beam of electrons and give these sufficient
velocity so that they will strike the end of the tube
where their presence is made visible by causing the
specially coated surface to fluoresce.

For television purposes it is necessary to be able to
vary the density of this stream of electrons so that the
amount of light caused by their impact on the prepared
screen will vary accordingly. This is the function of
the grid, or Wehnelt cylinder as it is sometimes called,
and it acts in the same way as does the grid of a valve.

Additionally, there are two pairs of plates called
deflectors placed beyond the final anode, and if suitable
potentials are applied to these it is possible to cause
the electron beam to swing about in any direction and
at any speed.

The elementary points to remember are (r) that elec-
trons are produced by means of a filament which may
be either directly or indirecty heated ; (2) that these
electrons can be made to take a beam form ; (3) that the
density of the beam can be varied within very wide
limits; (4) that the electrons composing the beam can
be accelerated by using successive anodes to which high
electric potentials are applied; (5) that the beam can be
swung about at high speeds by applying potentials to
suitably disposed deflector plates.

The electrons leave the filament and pass to the first
anode, some of which, owing to their high speed, pass
through, though the majority pass to the metal of the

anode and form an anode current as in the ordinary
valve. If, however, a negative bias is applied to the
cylindrical grid or control electrode, this will have the
effect of compressing the stream of electrons and there-
fore more will pass through the hole in the anode and
very few remain on the metal. If the grid bias is in-
creased considerably, the stream will be cut off alto-
gether and it is this property of the grid which is used
to vary the intensity of the electron stream and so pro-
duce varying light on the screen.

After the electrons have passed through the hole in
the first anode there is a -tendency for the beam to
diverge instead of remaining in a compact jet and it
is necessary, therefore, to bring them together again,
and this is accomplished by applying a high potential
to the second anode, the compression actually being
brought about by the electric field which is produced
between the first and second anodes.

The beam is caused to swing from side to side and
move downwards line by line by applying a rapidly
changing potential to pairs of deflector plates. The
scanning circuits, or time bases as they are termed,
to provide this changing potential are designed to pro-
duce the deflection regularly and uniformly one in one
direction and the other in a direction at right angles.

In operation for television purposes the signal from

111111111111111111111
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A cut -away view of a to evision receiver incorporating an all -wave
radio set showing a typical arrangement of the various units employed

in its construction. This is the direct viewing G.E.C. receiver.
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the receiver is applied to the grid of the tube whilst the
beam is tracing the screen, and this modulates the in-
tensity of the beam which is revealed as a varying in-
tensity of light on the screen.

It is most important to obtain a thorough idea of the
units of which the complete receiver consists and at the
risk of repetition we can summarise them as follows :

Sound receiver l and associated low -and high -
Vision receiver f tension supplies.
Cathode-ray tube and necessary low- and high-

tension supplies.
Time bases and necessary low- and high-tension

supplies.
These units need not be separate and it is common

practice to combine some of the power packs, and also
the sound and vision receivers are often built on one
chassis.

There is no mystery about the vision signal receiver
for it follows ordinary wireless practice ,c,A, ith the differ-
ence that the output instead of being fed to a loud-
speaker is applied to the cathode-ray tube. The fact
that it operates on very low wavelengths calls for some
special features of design but this does not affect the
principle. There are two types of vision signal receiver
-the straight set and the super -het --the latter being
the more usual type.

For the purpose of this simple explanation there is
no necessity to go into the details of the time bases ;
it will suffice to say that the construction of this unit
follows radio practice though it has no counterpart in
the ordinary wireless set. The time bases are nothing
more or less than resistance -coupled networks using as
a rule six valves of special types. The function of the
time base is to provide a regular sequence of potentials
to the deflector plates of the cathode-ray tube in order
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to produce the correct scanning motion of the electron
beam.

The time bases are entirely automatic in operation
and as has before been mentioned they will cause the
beam to move in the required directions with very great
regularity. This regularity, however, is not suffi-
ciently accurate so the synchronising signal which is
transmitted at the same time as the vision signal is
picked up by the vision receiver, filtered out after the
second detector, and applied to the time base where it
provides just the requisite amount of check to correct
any inaccuracies of scanning speed produced in the
latter.

As the time base employs valves it needs a suitable
power supply and this again is a unit similar to that
supplying high- and low-tension for the sound and
vision receivers.

As mentioned before, it is necessary to supply high-
tension and filament current for the cathode-ray tube.
The high-tension is of the order of 3,000 to 4,000 volts,
but its provision follows conventional radio practice.
The tube power pack consists of a mains transformer,
with very high insulation between windings, two valve
rectifiers and two smoothing units. Two smoothing
units are included because every trace of mains ripple
must be smoothed out otherwise its presence will be
revealed on the cathode-ray tube and the picture marred.

It will be clear that the complexity of a television
receiver is largely due to the fact that before transmis-
sion the picture has to be split up into small units which
must be reassembled in proper sequence and in the
proper time at the receiver. If the picture could be
transmitted as a whole as in cinema projection, then
the processes involved would be very much more simple
and the television receiver would probably be no more
complex or more costly than the ordinary broadcast
receiver.

SPECIAL ANNOUNCEMENT,

A NEW UP-TO-DATE LOW-COST TELEVISOR
We are in the happy position of announcing that

Next Month's Issue of " Television and Short-wave World,"
published on Wednesday, September 29th, will contain the first of a short series of practical home -constructional articles
(copyright and exclusive) on A TELEVISION RECEIVER OF AN ENTIRELY NEW DESIGN.
It is a self-contained and complete televisor with provision for using a separate sound receiver or a short-wave converter
for use with any ordinary broadcast receiving set.
The performance of the televisor if built to our specification and instructions will reach a high level. Here we sum up
briefly some of the outstanding advantages possessed by our new televisor:

LOW COST : It is the cheapest televisor yet offered to the
public.

65 -MILE RANGE : Tested at this distance from London.
SIMPLE UNIT CONSTRUCTION : Does not need special skill

in its building.
PRE-SET TUNING : Ensures simple operation.
HOME -CONSTRUCTED COILS : Anybody can make them

and at low cost.

AMPLE RESERVE OF POWER : Provided by three H.F.
stages.

LOW NOISE LEVEL : Sensitivity at long range.
HOME -BUILT CHASSIS : Built with the simplest tools.
NOVEL SYNCHRONISING SYSTEM : Unaffected by local

interference.
STANDARD COMPONENTS : Obtainable from stock.
STANDARD VALVES : Stocked by most local dealers.

Note that we start the description of this new and unique televisor in the October issue of " Television," price 1/-,
on sale on WEDNESDAY, SEPTEMBER 29th In that issue we shall publish a general description of the televisor
and devote detailed attention to the vision -receiver part of the equipment. Our instructions will be simple to understand
and easy to follow and will be fully illustrated by photographs and layout drawings and details.

Ask your Newsagent NOW to reserve you a copy.
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EXPERIMENTAL

MINIATURE

TELEVISION
Last month an article discussed the possibility of
making a miniature television receiver using the
R.C.A. 1 -inch cathode-ray tube. Experimental
work has been started on this and we are giving
our readers the benefit of our experience in making

the apparatus.

THE first investigation under-
taken was that of the time -base
circuit as it was considered that

this could be easily checked by using
a standard receiver tuned to the
B.B.C. transmissions. The H.T.
supply to the tube was obtained from
a conventional rectifier circuit con-
forming as closely as possible to the
author's specification. The diagram
of the power supply unit is shown in
Fig. i, and it will be seen that extra
smoothing is used.

When first switched on a peculiar
phenomenon on the part of the i in.
tube was noted. The screen was
covered over the central portion by a
space charge which prevented the
spot reaching the screen and pro-
duced the effect of a black area sur-
rounded by a halo. This is specific-
ally mentioned in the instruction leaf -
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Fig. 4.-A side view of the time base with tube mounted.

let accompanying the tube as
follows :

" Under some conditions of opera-
tion, especially with low anode
supply voltage, a portion of the view-
ing screen may not fluoresce. This
effect, due to a negative charge when
the velocity of the electrons is too
low, may be prevented by inserting a
switch in the negative lead or by
setting the control -grid bias for beam
current cut-off until the anode voltage
has risen to its full value."

This immediately suggested the
cause of the trouble and the H.T.
voltage was checked and found to be
only 320. The value specified is 35o,
and on raising the H.T. to this value
the spot was obtained without diffi-
culty. This point is worth noting, as
a choke of high resistance in the
supply unit may give rise to excessive

Fig. 5 (left)-Front
viewrof tube and con-
trols.

Fig. z (above).-Cir-
cuit of H.T. supply
unit for tube and re-

ceiver.

voltage drop and produce the same
effect.

With 35o volts, as specified, the
brightness of the spot did not appear
to be sufficient to warrant a good pic-
ture when the full scanning lines were
applied to the tube. As is known,
there is a considerable reduction in
intensity between a stationary spot
and a line traced at io,000 cycles,
and it was decided to increase the
available tube voltage to 400 to obtain
a brighter picture. At the same time
minor modifications were made to the
supply circuit. The reservoir con-
denser was kept at 4 mfd., but the
chokes were increased to 20 hy. and
an extra 8-mfd. was added to the out-
put. It was later found that the load
of the scanning circuit was such that
there was a tendency for the voltage
to fluctuate with the low -frequency

scanning speed and the additional
condenser cured this. The total con-
sumption of the scanning circuit is
approximately i6 mA, and it would be
preferable to tap the Ha'. for the
video amplifier from the first choke to
provide higher voltage and a degree
of decoupling.

The specified H.T. resistance chain
for the tube differs slightly from that
given in the R.C.A. instruction
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leaflet, but both give equally good
results. The one given by the author
is shown in Fig. 2, and the additions
made after experimenting are shown
by the dotted lines. The grid resis-
tance was replaced by one of 10,000
ohms to give finer adjustment, the
original value of 25,000 ohms being
made up by a fixed resistance. Tubes
appear to differ considerably in
characteristics, as one required only
15,000 to avoid cut-off of the beam.
The inclusion of condensers between
the anode and grid taps and the
cathode is accepted practice in this
country, and with the common H.T.
supply circuit used definitely improves
the focusing of the tube.

Time Base
Two time -base circuits are specified

by the author, the first of which was
given in last month's article t.nd is
reproduced here (Fig. 3). An experi-
mental chassis was designed which
would enable the circuit to be rewired
to the other if required without spoil-
ing the general layout of the compo-
nents. This chassis is shown in the
photographs of Figs. 4 and 5. The
tube is mounted on a stand in
the centre, the spacing being such
that the screen comes level with the
edge of the chassis when in a cabinet.
The controls for the focusing and
brilliance are on the same stand below
the tube and are fitted with extension
handles when in place in the cabinet.
The two time -base valves are on each
side of the tube, and the controls for
the time -base on the lower flange of
the chassis. The original valves
specified were the 885 thyratron, and
the type 58 pentode, both of which
are difficult to obtain. Accordingly,
the chassis was wired for British
thyratrons (Mazda T3i, or Osram
GTi13), and the all -metal type 6K7
was used as a substitute for the 58.
The difference in heater voltage
necessitates the provision of separate
windings on the transformer and
separate contacts on the multi -contact
plug connector, but the aim was to
follow the specification as closely as
possible.

Constructors intending to make up
the unit may use all -British valves,
such as the AC/S2Pen, or MSPen 4.

The circuit shown in Fig. 3
presents one or two novel features.
Owing to the fact that the pentode is
used for charging, the condenser Cp
and its associated thyratron are " up
in the air," and the return from the
deflector plate is made to H.T. +
instead of to the -ye. as is more

Fig. 3.-The ori-
ginal time -base cir-

cuit.
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usual. It must be remembered that
the circuit is running with the cathode
earthed and the positive supply lead
is, therefore, live to the chassis as in
the conventional radio set.

The grid of the thyratron is tapped
to the same point in the potentio-

ssitam,

/gook.'
:

3

Fig. 2.-Resistance chain for tube
supply and tube base connections

viewed from pin end.

Fig. 7. - Underneath
view of time -base chassis

meter chafn as the screen of the pen-
tode, and when the condenser Cp is
charged, the grid bias is thus equal
to the difference between the anode
and screen voltage of the pentode.
This value is non-adjustable and gave

(Continued on page 528)
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Fig. 6.-Layout of chassis-H.T. unit.
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BAIRD
TELEVISION LTD.

WORLD PIONEERS & MANUFACTURERS OF
ALL TYPES OF TELEVISION EQUIPMENT

* FIRST IN 1926
* FINEST IN 1957

Brilliant pictures, freedom from dis-
tortion, excellent detail, wide angle of
vision, extremely simple operation, high
fidelity sound and all -wave radio are
among the factors contributing to the
first-class performance of all Baird
Television receivers. Incorporating all
the latest features in television develop-
ment, every model in the range repre-
sents the high -water -mark of
achievement.

* * * *
Each television receiver incorporates a
Baird " Cathovisor " Cathode Ray Tube
which has the outstanding advantage
of being completely electro-magnetic
in operation. These tubes can be
supplied separately with the necessary
scanning equipment where desired.
Apart from manufacturing processes,
stringent tests are made for electrical
emission, tube characteristics, filament
rating, and screen quality, and following
normal picture reconstitution under
'service conditions, every Baird Cathode
Ray Tube, on completion, is subjected
to a very high external pressure test.
Baird " Cathovisor " Cathode Ray

Head Office :

Greener House, 66, Haymarket,
LON DON, S.W.I

'Phone: Whitehall 5454

One of the New Baird Receivers
Model TI I

A cordial welcome is ex-
tended to every reader
to visit STAND No. 87

at Radiolympia.
New receivers and other
equipment will be fea-
tured on the company's

stand.

Tubes are the ideal solution for high
quality television pictures.

* * * *
A large number of Flat installations have
already been undertaken by the
company, and amplifier equipment for
this purpose is now available. Vision
and sound are provided " on tap " in
any room desired, and technical advice
will be given by the company's experts
on all points.

* *
Another new development is the Baird
Multiplier Photo -electric Cell, of which
there are two main types, suitable for
either a concentrated light beam or
diffused light. The Baird Multiplier
is a chain of electron permeable grid
stages, and under service conditions
current gain factors of the order of
Ioo,000 can be obtained. Cathode
sensitivity is approximately 3o micro -
amps per lumen. These Multiplier
Cells are suitable for all television and
sound on film work, together with many
industrial applications where high gain,
coupled with sensitivity and extremely
high signal to noise ratio, is essential.

Laboratories :

Crystal Palace, Anerley Road,
LONDON, S.E. 19.

'Phone: Sydenham 6030
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MADE IN ENGLAND
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...DO NOT FAIL
TO VISIT THE

where you will see the complete
range of Valves for Broadcast
reception on all wavelengths, the most
up-to-date Valves for TELEVISION,
Tuning Devices, and Valves
for Commercial and Industrial
purposes of every description.

Advt of The General Electric Co. Ltd., Magnet House, Kingswav, London, W.C.2.

526



SEPTEMBER, 1937
vainiis1011

AND
SHORT-WAVE WORLD

TELEVISION
SIGNALS
ACROSS THE
ATLANTIC

By H. 0. PETERSON and D. R. GODDARD
(Research Engineers R.C.A. Communications, Inc.)

An exclusive account of some R.C.A. experiments in picking up the
B.B.C. Signals in New York.

ON January 21, 1937, one of the engineers at the
Frequency Measuring Laboratory of the Radio
Corporation of America at Riverhead, N.Y., was

making his usual routine "cruise of the ether" in the
neighbourhood of 4o megacycles when to his surprise
he heard a carrier modulated with a voice having a
distinct English accent. A hurried check of the fre-
quency showed the carrier to have a frequency of 41.5
megacycles per second, the assigned frequency of the
voice channel of the Alexandra Palace television trans-
mitter.

This was the start of a series of observations and
measurements on the English and German television
transmissions. Fig. 1 shows the ultra -short wave re-
ceiver used. The lower panel of the further rack is the

C=.0<

ti

Fig. 2.-Diagram of horizontal rhombic antenna for receiving Alexandra
Palace on 41.5 mc.

receiver proper while just above it is a low capacity
antenna switch used to connect the receiver to either
the incoming transmission line or to a calibrated ultra
high -frequency signal generator contained in the rack
in the foreground. The bottom panel of this rack is
a peak voltmeter useful in comparing peak signal
values and determining signal-to-noise ratios. The
upper panels of the two racks contain the rectifying
equipment and voltage regulators necessary to obtain
stable receiver operation at these frequencies.

Fig. 2 shows the horizontal rhombic antenna de-
signed to receive London on 41.5 mc. At the two
extremities of the antenna special low -capacity remotely

Fig. z.-The receiver used in New York for picking up the
Alexandra Palace signals.

controlled double -pole double -throw switches were in-
stalled and connected as shown through transposed
transmission lines to a third similar switch located near
the centre of the antenna. From this third switch a
transmission line was run to the receiver, shown in
Fig. t. The object of this array of switches was to
provide means whereby the receiver could be connected
to either end of the antenna and a damping network
connected to the other end. This provided a directive
antenna directed towards London or, at the snap of a
switch located at the receiver, a directive antenna aimed
i8o° away from London.

From January 21 to April 4, the voice channel from
London was heard 45 times whilst the video channel
was heard 15 times. Usually the signals were rather
weak, but at times both the audio and video channels
became quite strong. The maximum field strength
observed was about 70 microvolts per metre for both
channels. As the rhombic antenna used had an effec-
tive height of about seven metres, the signal strength
at the terminals of the receiver approached :,00 micro-
volts.

German
Transmissions

The German and French television transmissions
were heard on several occasions but in general these
signals were not as strong as the English transmis-
sions and were heard less consistently. There was also
reason to believe that the Italian television voice chan-
nel was received although positive identification was
not established.

The English signals were picked up a few times at
the R.C.A. receiving station near Chicago. The sig-
nal strength at this point was considerably weaker
than at Riverhead (near New York City). Also the
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signal often was not audible at Chicago when River-
head would have a good signal.

Unfortunately, during the period of maximum sig-
nal strengths, there was no television receiver avail-
able on which to observe the video signal capacity.
When such a receiver was procured the period of strong
signals had passed and there was not sufficient signal
voltage to permit proper kinescope synchronisation.
However, judging from the fact that at times the re-
ceived video signal reached a value of well over 400
microvolts, it would be reasonable to assume that a
useful picture could have been obtained. The audio
signal frequently was of sufficient strength to give
excellent loud -speaker reproduction.

These two channels were, of course, subject to fad-
ing. This fading was of quite a different nature on each.
The 41.5 megacycle signal usually experienced rather
rapid deep dips in intensity, in fact, it seldom maintained
a fixed value for more than a few seconds at a time,
while the 45 megacycle channel changed its level slowly,
frequently remaining almost constant for a minute or
more. Rarely was the fading of a selective rature on
the audio channel. The audible response of the video

channel was of such a nature as to make it difficult to
state whether or not selective fading was present.

One case of interference from another station was
noted. This signal came from a ship off the coast of
Scotland working the shore with their standard ship
telegraph transmitter operating on 8.3 megacycles. It
was the fifth harmonic of the transmitter that caused
the interference.

Is Transatlantic
Television Possible ?

The reader now probably wonders if this is the start
of regular trans -oceanic television. In the opinion of
the authors this phase of television is still distant. The
trans -oceanic reception of frequencies of 40 to 45 mega-
cycles may be explained as being due to exceptionally
high ionisation of the F2 region of the Kennelly -
Heaviside layer. This in turn is in phase with the
great increase in sunspot activity as the maximum of
the eleven -year sunspot cycle is approached. With this
in mind it is reasonable to assume that for the next few
years, there will be sporadic reception of ultra -high -
frequencies over great distances.

" Experimental Miniature Television
(Continued from page 524)

rise to difficulty. The values of the
components were such that with the
thyratrons used the sweep was non-
linear and several alterations had to
be made. Reduction of the lower
resistance (7,500) improved.the sweep
but altered its timing owing to the
alteration of screen voltage.

The resistances in the cathode cir-
cuit of the pentodes were also found
to be too coarse for convenience and
were replaced by variables of 10,000
ohms, the balance, where necessary,
being made up by fixed resistances.
Condenser Cp was set at o.f mfd.,
which then gave a 5o cycle sweep at
a reasonable setting of the potentio-
meter. Condenser CL was tentatively
set at .0003 mfd., but this is critical
and the setting of the screen potentio-
meter system completely alters the
speed of the scan.

Before giving final details of the
time -base suitable for the B.B.C.
transmissions the second circuit,
which is on more usual lines, will be
tried and a full report given next
month.

H.T.
Unit

In the meantime, the details of the
H.T. unit are given as this is quite
satisfactory and is not affected by the
choice of time -base.

The layout of the chassis is shown
in the diagram of Fig. 6. The speci-
fication of the transformer is as
follows, with the reservation that the
heater windings will be modified to

suit British or American valves. It
is important to note that a centre tap
for the heater of the tube is not re-
quired, and if this is provided it
should not be connected to chassis as
the cathode is already connected in-
side the tube. Other heater windings
can have the centre point earthed as
usual.
Transformer: Primary 0-200-220-240.

Secondaries :
6.3 v. o.6 amp. for tube heater.
6.3 v! 1.5 amp. for time -base

valves.
6.3 v. 5.o amp. for receiver.
4.0 v. 2.0 amp. for rectifier.
4.0 v. 3.o amp. for thyratrons.
400-0-400 v. ho ma. for H.T.
Chokes : 2 Bulgin Type 20 H.

50 ma.
Condensers: 1 Dubilier 4 mfd.

500 v. wkg.
3 Dubilier 8 mfd. sou v. wkg.
Sundries : 5 -pin valveholder, fuse,

mains switch and 8 -point connecting
plug and socket (Bulgin).

The layout is given in the diagram
and the construction is simple and
calls for no comment. To make a
neat job of the connections from the
8 -point plug the heater leads from
the transformer should be soldered to
a terminal plate under the chassis.

Our Stand

at Radiolympia is

No. 105.

This can be made from a strip of
paxolin with eyelets riveted or
screwed on it. The rectifier is a
Mazda UU.5 or Osrain U.12.

A Useful Encyclopaedia
Some eighteen months ago Messrs.

Hutchinson produced a " Technical
& Scientific Encyclopaedia " in four
volumes at a price of £5. The en-
tire stock of this publication has now
been purchased by the Phoenix Book
Co., of Chandos Street, who are offer-
ing them at a reduced figure of

2 15s., which brings them within
the reach of many readers who might
hesitate over such a heavy outlay as
the original publisher's price.

The books are attractively printed
and up-to-date in their information,
and provide a most useful source of
concise information on subjects
allied to electrical engineering and
physics. All the technical terms
used in mining, metallurgy,
chemistry, and building are given
with sufficient information to enable
the reader to understand the parti-
cular section of the subject to which
he is referring.

In radio, articles have been contri-
buted by such well-known workers as
Mr. L. H. Bedford, Dr. H. M. Bar-
low, Dr. R. L. Smith -Rose, and
many others.

The encyclopaedia can be confi-
dently recommended as a handy work
of reference for the research worker's
library. The Phoenix Co. are pre-
pared to arrange deferred terms if
desired.
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PROJECTION RECEIVERS
THE " surprise " item at Olym-

pia is the Philips' projection
receiver which produces a pic-

ture zo in. by i6 in. on a flat screen,
or alternatively, on to a screen
separate from the receiver and up to
3 ft. square. Although this is the
only commercial model of this type
on show it is not the only one that
has been produced in this country.
Several other concerns, notably
Bairds, have been giving a great
deal of attention to the possibility of
projection and a considerable amount
of research work has been done. No
doubt the interest shown in Germany
in this type of receiver will provide a
fillip for more intense investigation
of its possibilities.

FOREIGN INTEREST
Radiolympia this year is attracting

a greatly increased number of foreign
visitors, chiefly from Prance, Ger-
many and the United States, and the
reason is television. With our ex-
perience of a year's transmissions
and the commercial production of re-
ceivers which can actually be placed
in the hands of the public with every
degree of confidence, the foreigner
feels that there is certainly a vast
amount of valuable data to be ob-
tained. The indications are that tele-
vision will prove the greatest attrac-
tion of the show.

ALTERATIONS AT THE PALACE
During the three weeks' holiday

period when the normal transmis-
sions from the Alexandra Palace were
closed down, work on a considerable
amount of structural alterations has
been carried out. Chiefly this has
been concerned with better studio
facilities, particularly the entrances
and exits which formerly were very
cramped. Preparations have also
been made for the use of a second
studio which will enable better con-
tinuity between items to be obtained.
Also the opportunity has been taken
to overhaul the transmitting gear.

ROOSEVELT AND TELEVISION
In a message which President

Roosevelt sent to the National Broad-

casting Company of America, he
emphasised the importance of the
development of television by saying:
" I believe that sooner than many of
us realise television will be estab-
lished in homes throughout this
country. Indeed it may not be long
before television makes it possible to
visualise at the breakfast table the
front pages of the daily newspapers
no matter how remote we may be
from the place of their publication
and distribution."

- BEHIND THE BEYOND"
A play within a play will be tele-

vised on September to and r4 in the
evening and afternoon programmes
respectively, when Stephen Leacock's
problem play " Behind the Beyond "
will be presented. " Behind the Be-
yond " takes the form of a commen-
tary by a sophisticated man of the
world who sits beside us, as it were,
in a theatre, and describes the pul-
sating drama enacted before an audi-
ence " buzzing with brilliant conver-
sation, illuminated with flashes of
opera glasses and the rattle of ex-
pensive jewellery, with here and there
the crackle of a shirt front."

Multi -camera work and a battery
of sound effects will, it is hoped, con-
vey the authentic atmosphere of the
stage and auditorium. At the end
the audience are saying as they
surge out in great waves of furs and
silk that it is a perfectly rotten
play but very strong. But, as the
narrator reminds us, just inside the
theatre in the office is a man in a
circus waistcoat adding up the
" ready " with a blue pencil, and he
knows that the play is all right.

TELEVISION SPEEDS
A Cossor television engineer has

made some interesting (calculations
of the speeds employed in television.
An extraordinary number of different
things happen all at once so often
and the speeds are enormous.

Taking as a basis 25 pictures per
second and each picture made up of
405 lines, the length of time taken by
the cathode beam to scan one line is
one io,125th part of a second. If
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we take the length of a line as being
to inches, this represents a speed of
5,75o miles an hour. Put in another
way, travelling at the same speed,
New York would be only thirty-five
minutes from London !

Television transmission is on a fre-
quency of 45 megacycles. (This is
the same thing as saying 45 million
cycles. Our calculations will show,
therefore, that one line occupies
4,444 cycles. If we take the dia-
meter of the spot at Roth of an
inch, we find that the actual width
at any point on the screen represents
nine cycles of the carrier wave.

Fast as these speeds are-fantastic
perhaps you may think-they are
leaden -footed compared with the
actual electrons which form the cath-
ode beam. These have been calcu-
lated to travel at 66 million miles an
hour. Put in another way, an elec-
tron could travel 2,750 times round
the Equator whilst you were enjoying
your mid -day 6c, -minute break !

RADIOLYMPIA AERIAL AND
FEEDER SYSTEM

The Baird Company have executed
the whole of the work in connection
with the design and installation of
the aerial, feeder and distribution
system used for the fourteen tele-
vision demonstration rooms at Radi-
olympia. The aerial position on the
roof of Olympia was determined after
exhaustive tests to enable the maxi-
mum signal to noise ratio to be
secured. From the Baird aerial and
feeder the television signals pass to
an E.M.I. amplifier after which con-
nection is made to a specially designed
Baird distribution box having thirty
outlets. . From this box two feeder
cables pass to each television demon-
stration room. Every precaution has
been taken to ensure that there is the
minimum risk of breakdown.

The Baird Company are to be con-
gratulated on having secured such an
important contract from the R.M.A.
for the television demonstrations have
proved to be the outstanding feature
of this year's Radiolympia.
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MORE SCANNINGS
INCREASED RANGE

Almost every day brings news of
reception at distances greatly in ex-
cess of the original conservative esti-
mate of thirty miles. Range varies
with location, but excellent reception
has been obtained at distances up to
fifty miles in most directions and in
many cases far in excess of this. The
G.E.C. have obtained some valuable
data on this matter and are prepared
to advise upon the possibility of good
reception up to distances greatly in
excess of the commonly .iccepted ser-
vice range. No one within a distance
of seventy miles from the Alexandra
Palace need regard reception as im-
practicable.

NEWS BY TELEVISION
A television system has been

developed in America for the disem-
mination of news only. (This is the
Peck system and it is intended to send
out news flashes, headlines and bulle-
tins. The received images consist of
moving letters on a strip. The news
items are typed out on a special
machine at the transmitting end and
then scanned by mechanical methods.
Reproduction is by means of a mirror
drum, the system being entirely
mechanical. It is proposed to rent
the receivers and include advertising
with the news bulletins.

HUNT BALL PROGRAMME
Harry Pringle, who devised the

successful " Cabaret Cruises " in

television, has hit upon the happy
idea of staging a Hunt Ball in the
studio, with a pack of real hounds to
give the final touch of realism. The
studio will be decked out as a typical
country house, where the company
will be making merry in preparation
for the next morning's meet. This
programme will be presented in the
autumn.

PICTURE PAGE
Miniature editions of the popular

feature " Picture Page," devised by
Cecil Madden, are to be presented
between August 25 and September x.
Elmina Humphreys, the x9 -year -old
girl, who has been chosen to repre-
sent the spirit of radio, will appear
in " Picture Page '' during the
afternoon and evening of August 25.
Other regular television features
which viewers will see at Radiolym-
pia are " Coffee stall," " iThe Tele-
vision Follies," the first concert
party regularly to be televised, a trio
of skaters, Charlie Higgins, the Lan-
cashire comic, and some more danc-
ing lessons. Viewers should make a
special point of seeing Joan Collier
and Elizabeth French, who are to be
televised on August 31 and Septem-
ber t respectively.

SUNDAY TELEVISION
There is every possibility of Sun-

day television, for a proposal to in-
troduce an hourly programme on

The upper part of the Philips cathode-ray projection receiver. A description is
given on page 546.

Sundays is under consideration. It
appears that the only stumbling -
block is the usual question of money.,
but should the Government give a
further grant to television from the
radio licences then television on Sun-
days will be almost a certainty.

O.B. TRANSMISSIONS
The television outside vans are to

be put to good use in the near future.
Mr. Gerald Cock is planning a num-
ber of very interesting outside relays,
while next year the Boat Race relay is
to be a high -light with a close-up of
the winning crew. There will also be
a tour of the King George V Dock,
while viewers will also be taken to a
London film studio.

TELEVISION IN BIRMINGHAM
By the end of this year the co-

axial cable between London and Bir-
mingham will be in operation. This
cable, primarily intended for tele-
phone work, will make it possible for
a television station to be erected in
Birmingham. As usual, the only
hold-up is likely to be financial rather
than technical, but should the B.B.C.
have sufficient money, then Birming-
ham television enthusiasts will
shortly have transmissions..

THE PHOTO -SENSITIVITY OF
SELENIUM

In the August issue was an article
relating to the discovery of the
photo -sensitivity of seleniun by Wil-
loughby Smith and Mr. Joseph May.
The following information will prob-
ably interest our readers:

As Chief Electrician of The Tele-
graph Construction and Maintenance
Co., Ltd. Mr. Smith was intimately
concerned with the development of
submarine cables, and it was in de-
signing a high resistance for connec-
tion to the shore end of a cable during
the laying and testing thereof that he
hit upon the idea of using ,,elenium.
The resistance of this material was
found, however, to be very variable,
for some unknown reason, and experi-
ments were therefore conducted to
ascertain the cause. Mr. Joseph
May, who was Mr. Willoughby
Smith's chief assistant, and who in
x882 became chief of the electrical
department of the company, was in-
structed to fit up the system at the
works and to report, and it was dur-
ing these experiments that the photo-
sensitivity of selenium was observed.
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AND MORE REFLECTIONS
Mr. Willoughby Smith communicated
these results to the Society of Tele-
graph Engineers by letters dated
February 4, 1873, and March 3, i876,
and read a paper before the Society
on November 28, 1877.

A G.E.C. SURPRISE

In addition to the three G.E.C.
television receiver models described in
the show report pages of this issue,
we understand that visitors to Radio-
lympia will also be able to Fee an
advance model of an entirely new de-
parture in television design which will
be on the G.E.C. stand. This will be
a table model in the low -price class,
and it is stated that it will be on sale
by the end of the year.

RECEPTION ON 10 METRES

Unexpectedly, reception conditions
on to metres seem to be improving.
We were interested in a British sta-
tion, G6DH, who in a very few
moments worked an Australian,
Japanese and an American station.
Although this band has been so dead
for the past few months, stations are
now coming through more like the
20 -metre band, so that before long
more records will probably be broken
by the speed at which amateurs are

able to work all continents on to
metres.

While on the topic of reception con-
ditions, most listeners are more
cheerful owing to the fact that sta-
tions on 20 metres are now coming
through quite regularly and at very
good strength. For those who listen
in the morning, it is quite a common
occurrence to hear upwards of a
dozen Australian stations, and all
sorts of out-of-the-way signals not
normally heard. The owner of a
modern all -wave receiver can at the
moment rest assured of world-wide
reception.

ALL -WAVE RADIOLYMPIA
Never before have those interested

in short-wave reception been so well
looked after by manufacturers than
at the present time. At Radiolympia
almost every set -maker has designed
at least one good all -wave receiver.
The problems of band -spreading and
simple short-wave tuning have been
carefully gone into, so that most
commercial receivers to -day are suit-
able 'for serious short-wave recep-
tion. In many instances receivers
tune down to t t metres, while in
some cases the minimum wavelength
covered by a standard family receiver
is no less than 4.8 metres.

Farnsworth Television and

the American Telephone and

Telegraph Company.
An agreement has been entered

into between the American Telephone
and Telegraph Company and Farns-
worth Television, Incorporated,
which will lead to co-operation be-
tween the Bell system, Farnsworth,
and certain Farnsworth licencees,
and clarify a difficult patent situa-
tion.

In an exclusive interview with a
Farnsworth official, our correspond-
ent has been informed that this agree-
ment permits an interchange of
patents and technique between the
two companies and their research
laboratories.

The American Telephone and Tele-
graph Company dominates wire com-
munication, both telephone and tele-
graph, in the United States, as it
were, and maintains the Bell research
laboratories, one of the foremost

laboratories in the field of communi-
cations research in the world. The
A. 'I'. & T. Co. has done considerable
television research itself in the past,
but now has full access to the Farns-
worth system, one of the two basic
modern electronic television systems.

The Farnsworth laboratories will
continue research in the field of tele-
vision and cold cathode " multipac-
tor " tubes, and Philo T. Farnsworth
will continue as head of the labora-
tories and direct the research.

In bringing electronic television out
of the laboratory into the field of ex-
perimental communications, one of
the problems confronting Farnsworth
engineers was the fact that A. T. &
T. Co. held certain patents. These
patents were not so much in the field
of television proper, but rather in the
broader field of communication. This
agreement removes these obstacles
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and also gives the A. fr. & T. Co. the
use of the Farnsworth system.

It is interesting to note that the
Bell Laboratories can now pursue re-
search on the cold cathode Farns-
worth " multipactor " tube for the
use of this tube in the wide field of
communications.

Scophony, Ltd., and Rad i-

olympia
Scophony, Ltd., recently made

public the fact that while receiving
apparatus employing the Scophony
methods has been designed and con-
structed for the reception of the pre-
sent Alexandra Palace transmissions
(on the 405 line standard), they have
found that there was a considerable
amount of irregular timing and phase
shifting in the synchronising signals
radiated from Alexandra Palace,
which made such signals unsuitable
for receivers using scanning systems
possessing inertia. Representations
were made early this year on the sub-
ject to the Television Advisory Com-
mittee and the B.B.C.. and the
B.B.C. has taken steps to remedy the
defect.

The B.B.C. have now informed
Scophony, Ltd., that a completely
new pulse generating equipment is in
the course of construction and will,
it is anticipated, be installed and
working towards the end of this
month. It is pointed out by the
B.B.C. that in the case of such a
complicated piece of apparatus, cer-
tain adjustments may be necessary,
but Scophony, Ltd., have been as-
sured that the B.B.C. will take all
possible steps to ensure that the sig-
nal radiated is in such a form as to
satisfy their requirements.

Scophony, Ltd , regret that as this
new Alexandra Palace equipment will
not be ready in time for Radiolympia,
they will be unable to demonstrate
there the Scophony Home Receiver
(giving a picture 24 in. by 22 in.) and
small Public Flail Receiver (giving a
picture 5 ft. by 4 ft.). They hope,
however, to be able to give public
demonstrations on such receivers and
to announce the marketing arrange-
ments for same, as soon as possible
after the new Alexandra Palace pulse
generating equipment has been found
to work satisfactorily.
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Arrangements for visitors to see the television demonstrations at Radiolympia are of a much more elaborate
character this year than last. Fourteen theatres are provided each of which will seat about forty people and
instead of only being allowed a comparatively brief glimpse of the pictures each viewer will be able to watch a
fifteen minute programme in comfort. The duration of these programmes has been arranged as far as possible so
that every viewer will be able to see a varied programme giving some indication of the possibilities of television.
On this account therefore the programmes will be divided as nearly as possible into five minute features. These
are to include variety, ballet, drama, an outside broadcast from the Pets Corner at the Zoo and various displays

staged in the grounds of the Alexandra Palace.

PLAN SHOWING THE
POSITION OF THE TELE-
VISION DEMONSTRATION

THEATRE

Free Demonstrations Daily,

from August 25 to September
4, 11.30 a.m. to 12.30 p.m.,

film ; 4 p.m. to 5 p.m., actu-

ality transmission ; 9 p.m. to
10 p.m., actualitytransmission.

EXIT

"TELEVISION''
J LYONS

FOYER

TH THE PROMENA

R A DIOLYM PIA

THEATRE

THEATRE DROME ADE

SECRETAMSS
OFFICE

AMMERSMITR
ROAD

EMTRAM CE

J_

TO

GRAND

HALL

Cl0A4
ROOM

TELEVISION BOX OFFICE

6

5

4

3

2

12

11

10

9

7

0

EXIT

EXIT

K..
EXIT

TELEVISION RECEIVERS AND APPARATUS AT OLYMPIA
BAIRD TELEVISION, LTD., 46, Haymarket, London,

Baird Television, Ltd., feature an
entirely new range of receivers and
equipment on their stand.

Each receiver incorporates a Baird
" Cathovisor " cathode-ray tube,
which is completely electro-magnetic
in operation. Both the 12 -in, and
is -in. tubes can be supplied separ-
ately with the necessary scanning
equipment where desired.

The Model T.11 television receiver
is designed to give the maximum of
home entertainment under a wide
variety of conditions.

The black and white pictures, 10 in.

by 8 in. in size, are viewed directly
on the horizontally mounted I2 -in.
diameter " Cathovisor cathode-ray
tube. The brilliance of the picture is
of a high order and it may be viewed
either in daylight or with ordinary
room lighting. The viewing angle is
adequate for all normal room pur-
poses.

An all -wave broadcast radio re-
ceiver and loudspeaker form a com-
pletely self-contained unit accommo-
dated on the front panel of the
cabinet. This is hinged out when in
use so as to allow complete operation

S.W.I. Stand No. 87
of the radio controls. The cabinet is
of high-grade walnut.

. The Model T.12 television- receiver
has been designed to meet the needs
of those viewers who require a large
size television picture together with
a high quality all -wave radio eceiver.
It is a luxury set appealing to those
who desire outstanding performance
at a moderate price.

The black and white pictures, I3
in. by ioi in. in size. are viewed in a
hinged, part mirrored lid, the 15 in.
" Cathovisor " cathode-ray tube
being mounted vertically on the left

OUR STAND IS No. 105 ADJOINING THE THEATRE
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A superficial critic might class all cathode ray
tubes as pretty much alike. The observant tech-
nician looks deeper, and considers such matters
as the maintenance of spot shape and focus ; the
straightness of the modulation characteristic,
which controls the true degree of light and shade;
even light distribution and adequate brilliancy
over the entire surface ; the stability and life of
the screen; accuracy of spot centering and other
details. Marconiphone, in their Emiscope
Cathode Ray Tubes, have achieved the best
practical combination of these important fea-
tures, embodying a combination of magnetic
scanning with a unique hexode electron gun and
an exclusive method of screen formation.
Two sizes are available - and two screen materials:

Type 611 9" green Type 6/3 12" green
612 9" white 614 12" white

List price - 11 gns. List price - 15gns.

Write for full details to Valve Sales Section

* A New Marconi
Valve Catalogue is
novv ready for you

THE MARCONIPHONE COMPANY LIMITED,
Radio House, Tottenham Court Road, W.1.
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Mystery of North -Pole Radio

WHAT BURNDEPT LISTENER
HAS HEARD IT ?

£100 REWARD FOR FIRST BURNDEPT LISTENER
WHO " SCOOPS THE NORTH POLE NEWS"

The Russian station at the North Pole started broadcasting on 1st July-
and so far no one in Britain appears to have heard it.
We want a Burndept listener to be the first to receive this North Pole station,
because it will be another milestone in the radio bridging of space by Burndept.
We offer up to £100 to the first Burndept listener who succeeds in receiving a direct
telephony broadcast from this North Pole station. We shall, of course, require
confirmation of the reception, and it is a condition of this offer that our decision
must be accepted as final in all matters concerning it. But we will assist in confirming
any genuine report we get from any Burndept listener, in every possible way. We
make this offer because we believe that somewhere, at some time shortly, this
North Pole station will be heard in England on aIBurndept receiver.

Because on a Burndept receiver is heard
everything in the world worth listening to.

HOW TO ENTER AND WIN £100
Go to your nearest Burndept dealer and ask for a Burndept News -Scoop Postcard. He
will give you the probable wavelength of the Russian North Pole Station and all other
information available to help you to hear it.

In case of difficulty. write to us for the Burndept dealer's name and address.

BURNDEPT LTD LIGHT GUN WORKS, ERITH, KENT.
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Two Baird receivers, the model T 13 and the model T 11

of the cabinet and covered with a
window of safety glass set flush with
the cabinet top. This picture, the
largest yet shown on this type of
Baird cathode-ray tube, represents
the most modern practice.

By the operation of a single switch
the instrument is converted to an all -
wave broadcast receiver covering
short waves (16.5 to 51 metres),
medium waves (198 to 55o metres),
and long waves (85o to 2,000 metres).
This superheterodyne receiver has an
output rating of 8 watts giving ample
loudspeaker volume for every possible
occasion without any trace of blast-
ing.

The Model T.13 receiver is a luxury
television receiver, a high fidelity all -
wave radiogram with a Collaro auto-

matic record changer capable of play-
ing any size records indiscriminately
and either a fitted cellarette or record
cupboard, according to purchaser's
requirements.

The black and white picture, 134
in. by toi. in. in size, is viewed in a
hinged, part mirrored lid, the 15 -in.
" Cathovisor " cathode-ray tube
being mounted vertically in the cabi-
net and covered with a window of
safety glass set flush in the deck of
the receiver. The all -wave broadcast
receiver incorporated covers short
waves (16.5 to 51 metres), medium
waves (198 to $5o metres), and long
waves (85o to 2,000 metres). The
output is 8 watts. Other features of
this set are a large illuminated ver-
nier name dial, variable selectivity

control and a sensitive A.V.C.
system. The pick-up of the radio-
gram has a crystal head.
Flat
Installations

A large number of fiat television
installations have been undertaken by
Bairds and samples of the equipment
used, together with a complete layout
of a modern block of flats are shown.
Vision and sound are provided " on
tap " in any room desired, and tech-
nical advice will be given by the com-
pany's experts on all points.

Another new development is the
Baird Multiplier photo -electric cell,
of which there are two main types,
suitable for either a concentrated
light beam or diffused light.

A. C. COSSOR, LTD., Cossor House, Highbury Grove, London. Stand Nos.6I & 163

The Cossor exhibit on Stand No.
163 embraces a range of C.R.
tubes and instruments, including
oscillographs, cameras and amplifiers
for cathode-ray recording and test
and aligning equipment for the com-
prehensive servicing of radio and
electrical apparatus.

Oscilloscope Model 3332.-A com-
plete laboratory equipment in com-
pact form for use on radio and elec-
trical test work. It uses a 44 in.

diameter cathode-ray tube. Its spe-
cification includes high -voltage power
pack, signal amplifier of 26 db. gain
covering 20 to Too,000 c.p.s., multi -
range deflector coils permitting
A.C./D.C. measurements of from

M/a. to 3 amps., Mumetal shield
against electro-magnetic interference,
synchronising, shift and calibrating
circuits and ruled scale. The sensi-
tivity is 15 M.M./V. A camera spe-
cially designed for use with this

oscilloscope model is also shown.
Ganging Oscillator Model 3343.-

An instrument indispensable to ser-
vicemen for the visual alignment of
the H.F. and I.F. circuits in radio
receivers. A band of from 90 kc. to
20 mc. is covered in five steps. It
is both frequency and amplitude
modulated (standard 400 cycle note).

Oscillograph Model 3363 .-The
largest instrument of this type con-
structed; primarily designed for
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EDISWAN AND FERRANTI

laboratory use and incorporating a
12 in. diameter cathode-ray tube,
power pack and hard valve time base.

Triple Tube Unit Model 3314.-An
equipment designed for the simultan-
eous recording of three distinct cor-
related phenomena. This unit is dis-
played with the film camera Model
3318 and drum camera Model 3317
for use therewith.
Oscillograph Amplifiers.

Audio Amplifier Model 33I9-De-
signed for all A.F. recording. The
exhibit is shown complete with micro-
phone.

Paraphase D.C. Amplifier Model
3355.-This instrument is designed
for the recording of a wide frequency
range from zero to loo kc., and is
eminently suitable for the investiga-

tion of pressure problems. The ex-
hibit shows the amplifier in use with
pressure unit Model 3305, -bridge ele-
ment Model 3358, D.C. pre -amplifier
Model 3326, and a high -vacuum
cathode-ray tube units 3313 and 3345.

Cathode-ray Tubes.-A complete

A full-size photograph of the new Mazda tele-
vision diode. Its small size is shown in com-
parison with the special Belling -Lee holder for
which it has just been released. Further de-
tails of both components will appear in next

issue.

range of Cossor cathode-ray tubes of
the gas -focused and high -vacuum
types, directly -heated tubes for oscil-
lography and examples of the new
indirectly -heated television tubes are
displayed in finished and separate
electrode assemblies.

THE EDISON SWAN ELECTRIC CO., LTD., 155, Charing Cross Road, W.C.2.
Stand No. 57.

In addition to the range of electro-
statically focused tubes this company
have introduced two new magneti-
cally focused tubes for television.
These are designated 9.MH and
12.MH, and have screen diameters
of 9 in. and 12 in. respectively. The
characteristics are as follows :

Heater volts, 2.0.
Heater current, T .5 .
Anode volts, 6,000 max.
Grid bias, 30-60.
Max. beam current, 15o uA.

The tubes are fitted with a stan-
dard 7 -pin base and have screens
giving a black -and -white picture.

On the stand a complete television

FERRANTI LTD., Moston,
Ferranti, Ltd., are showing one

type of television receiver designed
for vision and television sound only.
It is of the direct view type, the pic-
ture being i if in. by 9 in. of day-
light white and black colour. The
receiver employs a 15 in. Ferranti
cathode-ray tube with magnetic scan-
ning and magnetic focusing, this
method having been adopted after a
great deal of research and experi-
ment into all systems at present em -

receiver chassis is mounted to :how
the component parts and advice is
given to intending constructors. ;The
new supplement to the Mazda
manual contains a suggested circuit
for a television time base using
Mazda Thyratrons, and the new out-
put valve AC/114.
Receivers

In the television section of the
exhibition this firm are demonstrating
two receivers designed by the Re-
search Laboratory of the B.T.H. Co.,
employing Ediswan tubes and Mazda
valves.

These sets are not available com-
mercially at the present time but are

Manchester, 10

ployed. The pictures are very bright
and the magnetic system provides a
very fine beam spot so that the result-
ing pictures are sharp and well
defined.

TELEVISION'S STAND
IS

No. 105

intended to give a guide to construc-
tors of the quality obtainable.

An excellent educational exhibit on
the stand is a tube showing how the
scanning lines are built up. This is
similar to the circuit shown at the
Science Museum, which has been
scanning steadily for over eight
weeks. Another item of interest is a
special tube designed to show the
colours obtainable from various
screen materials. (These are coated
on the end of a large diameter tube
and the spot is caused to scan each
band material in turn. It is expected
that many of the unenlightened
members of the public will think that
colour television has arrived !

Stand Nos. 21 and 74
There are eight controls: tuning,

volume, bias, contrast, horizontal
hold, vertical hold, focus and on -off.

ale tuning control automatically
tunes in the vision and the remaining
controls do not require to be reset
after having once been adjusted.

Eighteen valves are used. The
sound output is 2i watts from a pen-
tode to a special compensated large
output transformer feeding the
speaker.
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Two G.E.C. re-
ceivers : left, the
BT 8121 and
right, the B T

8161.

THE GENERAL ELECTRIC CO., LTD., Magnet House, Kingsway, London,
W.C.2.

The G.E.C. television range will
comprise three models as follows :-
BT37or television (sound and vision)
receiver, price 6o gns. BT8121 tele-
vision and all -wave radio receiver,
price 8o gns. BT8161 de luxe tele-
vision and all -wave radio receiver,
price ito gns.

The BT37or is an instrument de-
signed for television reception only
(sound and vision). Direct viewing is
used with this model. The tube is
mounted nearly horizontally, and
provides a picture size to in. wide
and 8 in. high, with the widest angle
of view. Brightness and definition
are both exceptionally good, and the
operating controls are of the simplest
character. A powerful moving coil
loudspeaker is fitted, providing a very
realistic quality of reproduction. The
cabinet is hand -polished walnut.
Twenty-two valves are employed and
the sound output is 3 watts.

The BT8i 2 r combines faultless
television reception with an unlimited
choice of sound broadcast pro-

grammes on all -wave radio from all
over the world. Mirror -viewing is
provided reflecting a picture to in.
by 8 in. from the vertically mounted
cathode-ray tube. The mirror,
mounted in the lid of the instrument,
is of the front -silvered type to give
the greatest optical efficiency without
trace of distortion, and is of ample
size to allow a wide angle of view at
a comfortable eye level. The picture
possesses a remarkable degree' of
brightness and definition, with every
gradation of half -tone properly re-
produced. The controls, both for
television and for radio reception are
located on the deck and are of the
simplest. The loudspeaker fitted is
an auditorium dynamic model, capa-
ble of doing full justice to the excel-
lent quality of response obtainable.
The entire instrument is contained
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Stands 54 and 62
in a hand -polished walnut cabinet.

The BT8i6i model while embody-
ing all the refinements of television
and all -wave radio afforded by the
BT8121 instrument incorporates a
still larger cathode-ray tube, giving
a reflected picture size in. wide
by t t in. high. The degree of defi-
nition possessed by the picture is so
precise that the instrument is per-
fectly suitable for use in a small room
with viewers close to the mirror -
screen, but in a bigger room the
brightness and picture area are great
enough to entertain audiences of 5o
or more.

The sensitivity is of an unusually
high order, enabling excellent recep-
tion to be obtained right out to the
furthest points of the television trans-
mission area.

The instrument is housed in a hand -
polished walnut cabinet with con-
trasting inlays. The G.E.C. have
carried out very extensive tests, and
information regarding the possibili-
ties of reception in any area will be
willingly provided on request.
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" HIS MASTER'S VOICE " AND HAYNES RADIO, LTD.
THE GRAMOPHONE CO., LTD., 89-108,
Master's Voice")

" His Master's Voice " range of
television receivers, shown on "His
Master's Voice" stand, and in the
" His Master's Voice " theatre, in-
cludes three models --a complete
home entertainer, Model goz at 120
guineas, autoradiogram with tele-
vision, Model goo, an all -world radio
receiver with television at 8o guineas,
and Model got, a receiver for tele-
vision sight and sound only, at 6o
guineas.

The size of the picture in each in-
strument is approximately 8 in. by
to in. The models are particularly
easy to handle, only the simplest con-
trols being necessary, and all types
are installed by the " His Master's
Voice " engineers. The prices in-
clude the cost of installation and the
erection of suit able aerials within the
London service area.

Model go2, the combined automatic
all -world radiogram and television
receiver, incorporates as well as the
television equipment, an eight -record
automatic changing electrical gramo-
phone, and a six valve five waveband
all -world radio receiver of the usual
" His Master's Voice " quality.
Model goo incorporates the same all -
world radio chassis, but is not pro-
vided with gramophone equipment.

H.M.V. combined
all -world !Auto-
radiogramop b one
and television re-
ceiver Model 902.
Television, enter-
tainment from
short-wave stations
in all parts of the
world, electrical re-
production of
records which are
changed automatic-

ally.

Clerkenwell Road, E.C.I. (" His
Stand Nos. 66 and 76

HAYNES RADIO, LTD., Queensway,
The Haynes " Viceiver " is a com-

plete television receiver for sound and
vision reception, together with
medium and long wave reception and
gramophone. Direct viewing is
adopted. The cabinet is built in
three sections, the side compartments
carrying radio and gramophone
equipment and being of less depth
than the centre section, which houses
the cathode-ray tube apparatus and
loudspeaker.

(The cathode-ray tube has a 12 in.
diameter screen and is scanned mag-
netically. The 72 -valve vision and
synchronising receiver is totally en-
closed in an entirely screened unit
and has a single limited range tuning
control. The price is 120 guineas.

Television apparatus in unit form
is available separately.

(Continued on page 546)

Enfield, Middlesex,

The Haynes
" Viceiver "

Stand No. II

Television and Short-wave World
Stand No. 105.
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The film trade is pro-

foundly interested in

television from two con-

flicting angles. Is it to

be a competitor or an

[Photo : Courtesy of J. F. Brockliss, Ltd.
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ally-a friend or foe ?
Here are the views of a

well-known authority

on the kinema.

TELEVISION AND THE K INEMA
THERE are some film exhibitors
who fear that the spread of
home television and the cheap-

ening of receivers to bring them
within reach of the man -in -the -
street will permit people to get
their entertainment at home with-
out going to the kinema for it.
The more far-sighted exhibitor, how-
ever, thinks little of this aspect, but
is more seriously concerned with the
competition represented by the in-
stallation of television receivers in
public -houses, clubs, and so forth.

The film trade can do little to stop
the progress of home television, but
will do nothing to assist it. Filth
renters, have been threatened with
dire penalties by exhibitors if they
permit their films to be televised ;
they agreed to the televising of news-
reels only by force of the argument
that if existing news -reels weren't
transmitted, the B.B.C., in response
to public demand, would just have to
produce its own.

On the other hand, the possibility
of their being able to show televised
items-particularly red-hot news-on
their own screens has induced a
minority of scientifically -minded exhi-
bitors to' keep in touch with all de-
velopments in this new science-one
kinema circuit induces its managers
and projectionists to take an interest
in it by assisting them to buy equip-
ment. This attitude is reflected in
the fact that I and other technical
scribes of the film trade have kept
our readers conversant with all de -

By R. Howard Cricks, F.R.P.S.
velopments of large -screen technique.

Readers of TELEV ISION AND SHORT-
WAVE WORLD will be as conversant
as I with the present position of the
large picture. To summarise : Sco-
phony has demonstrated an excellent
5 ft. picture, and talks of an increase
very shortly to fo ft. and 16 ft. Inter-
national Television (Mihaly -Traub)
have shown pictures several feet in
width ; Baird claims credit for the
first demonstration regularly forming
part of a cinema programme-the
8 ft. medium -definition picture at the
Dominion, Tottenham Court Road.

The above -mentioned are optical -
mechanical systems. I think it prob-
able, however, that ultimately purely
electronic systems will be sufficiently
developed for the production of large
pictures, and in fact from confidential
information I have recently received,
it appears probable that this stage
will be reached considerably sooner
than most people think-possibly
even within the next few months.

The elementary stage reached in
the development of large -screen sys-
tems has not prevented kinema exhi-
bitors-a race of showmen-from
shouting about it. Of several re-
cently erected kinemas it has been
loudly announced that they were to
be equipped for television-in other
words, space was reserved behind
the screen for a receiver. One ex-
hibitor went so far as to claim that
he had already come to an arrange-
ment with Scophony-a fact which
they modestly refused to confirm.

Kinema
Requirements

Next let me enumerate the require-
ments of kinema television. They
are: (z) A adequate size-
not less than 15 ft., and preferably
zo ft. or more in width; (2) adequate
illumination-an equivalent intensity
of, as a minimum, 2 foot-candles, and
preferably 7 or to; (3) an adequate
fineness of definition; (4) an absence
of flicker and eye -strain; (5) it would
be advantageous if projection, instead
of being from behind the screen,
could be from the present projection
rooms, the sound possibly through
the existing reproducing channel.

Sixth and finally-more important
than any-is the need for some sys-
tem of distribution of programmes,
which would enable the producer to
collect payment from the kinemas. If
this cannot be achieved, then there
will be little or no kinema television,
simply because there will be no re-
venue to pay for it. Only the B.B.C.
can establish the machinery to work
on a licence basis, and, except for
news, exhibitors won't want to show
the same programmes as their
patrons can get in their own homes.

The Question of
Definition

The first three points are closely
inter -related. The first consideration
must be the number of scanning lines.
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WILL TELEVISION SUPPLANT THE FILM ?

It is questionable whether the exist-
ing standard of 405 lines will be ade-
quate. Capt. West, of the Baird
Company, expressed to me some time
ago the view that a standard of 7o0
lines horizontally would give defini-
tion equal to that of the present film
picture; a little calculation shows this
to be the equivalent of a grain size
on the film of about .00t in.-a fairly
high standard.

Remember, however, that any
divergence from the conditions theo-
retically envisaged-in particular in-
correct matching up of scanning lines
-will impart an additional lack of
definition to the picture.

The problem confronting inventors
is then the production of apparatus
capable of an accurately scanned 700 -
line picture, with an equivalent illu-
mination of, at the very least, 2 or 3
foot-candles (a figure which Mr. G.
W. Walton, of Scophony, estimates
is obtained on his 5 ft. screen) on a
screen 20 ft. in width.

Whether a transmission rate of 25
complete frames per second will over-
come flicker is open to doubt. Flicker
is, of course, a function of speed and
light intensity. Experiments I have
recently made' indicate that this speed
would be adequate in kinematograph
projection only for very low values
of illumination-possibly not exceed-
ing zi foot-candles. Undoubtedly,
however, the present B.B.C. inter-
laced standard, while not strictly
speaking equal to 5o complete frames
a second, is considerably better in
this respect than 25 non -interlaced
frames. No doubt the present figure
would prove adequate for the kinema.

These figures are, of course, based
on the assumption that phosphor-
escence is not employed, as with elec-
tronic systems it might well be, so
materially reducing the minimum
number of frames necessary, and also
reducing the wave -band needed.

My fifth requirement is self-evident
from the commercial point of view;
current supplies, sound apparatus,
and the projectionists are up in the
projection room, while behind the
screen are the speakers, and the stage
is often needed for presentations and
variety turns. But with present scan-
ning systems this would present seri-

1 See Ideal Kinema, May
July 1937, p. 45.

1937, p. 37,

ous difficulties of an optical nature.
If, however, some electronic sys-

tem were adopted, in which a small
image, of the order of size of a stan-
dard film frame, were the source of
the projected picture, the problem
could be solved in terms of existing
kinematograph lenses, of which com-
monly used types are made in focal
lengths up to 7 in. and 8 in., work-
ing at apertures of f/2 and greater.

Distribution
With regard to the problem of dif-

fusion, I remember that years ago
the view of Scophony was that dis-
tribution must be by land -lines. At
the time this seemed an impossibility
for anything approaching high -defi-
nition television, but to -day the only
objection to it is cost.

But we are learning more every day
about ultra -short-wave transmission,
and it seems at least possible that
transmission on such waves, compli-
cated by some form of "scrambling,"
could be adopted, which, in conjunc-
tion with a detective organisation
similar to that which the film renters
now employ to ensure that the terms
of their contracts are adhered to by
exhibitors, would make surreptitious
picking up of the programmes, other
than in a purely experimental fashion,
very improbable.

That news events will before long
be reproduced by television on the
screens of news -theatres there can,
I think, be no doubt. But a sugges-
tion received with some scepticism by
the film trade is that television may
one day supplant the film itself-in
other words, that instead of showing
films, the kinema will merely repro-
duce a televised programme from
some central studio.

The regular transmission, direct
from actual production, without the
intermediary of a film, of perform-
ances can be ruled out for kinema
programmes; to meet the needs of
the kinema the performance would
have to be repeated several times a
day, and a number of different pro-
grammes must be transmitted simu-
taneously. Furthermore, anybody
who has compared the relative tech-
niques of broadcasting and film pro-
duction can have no doubt that the
latter is better suited to the produc-
tion of a combined picture and sound
entertainment, due primarily to the

wider possibilities of editing and
trick -work.

Another point which must not be
overlooked is that to all appearances,
most films will within the next two or
three years be in colour. Colour tele-
vision is not an impossibility, but it
calls for an enormous advance over
the possibilities of existing methods;
technical difficulties of this nature
won't persuade kinema audiences
that they prefer black -and -white tele-
vision to pleasingly coloured films.

The Commercial
Aspect

But, assuming that television were
so perfected as to be capable of repro-
duction equal in every respect to that
of direct projection from a film, the
whole question boils down to this : a
copy of a film capable of being pro-
jected hundreds of times costs, say,
,£50; a television transmission from
film (negative) would save the cost of
scores of copies, but on the other
hand would mean that the exhibitor
would have to take the transmission
at hours fixed by the transmitting
studio.

A time may come when the latter
will prove more commercial-for ex-
ample, in the case of a large circuit
of kinemas centred on a small area-
but that time is a very long way off.
The laboratories that print the films
need not consider putting the shut-
ters up yet.

To conclude, I should mention one
ingenious application of television to
the film which has been suggested by
Capt. Round, of Marconi's. He sug-
gests that, instead of filming the
actors actually on the studio floor,
the picture should be picked up by a
television camera and transmitted to
a separate recording room, in the
same way as the sound is picked up
by the microphone and recorded in
the sound recorders right away from
the actual set. Given a sufficiently
high standard of definition, there are
certain advantages in such a scheme.

In the various applications I have
suggested, there can, I think, be little
doubt but that television, far from
being a competitor of the kinema, will
actually prove one day the kinema's
greatest ally. There is in fact every
indication that television and kine-
matography are daily attaining a
closer affinity.
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GERMAN TELEVISION PROGRESS
IMPRESSIONS AT THE BERLIN EXHIBITION

THE Berlin Radio Exhibition was
fully representative of the pre-
sent state of electronic tele-

vision. Due to the facts that the
various firms are in one way or an-
other connected with English and
American organisations, and that
work has been unimpeded by finan-
cial considerations, the results shown

Fernseh cathode-ray projector.

were in thy opinion representative of
what can be done at present in cath-
ode-ray technique.

The television exhibition was con-
tained in a separate hall and accord-
ing to reliable information the cost of
equipping the building was in the
region of half a million marks, ex-
cluding of course the apparatus itself.

Lorenz large screen projector.

By J. Sieger

Three special theatres were built for
three of the companies and demon-
strations were given in each of these
daily.

The main feature of the exhibition
was the public demonstration of the
long-awaited projected cathode-ray
picture. This is the first time that
the exhibition has demonstrated ap-
paratus which on the receiving side
was entirely electronic.

Four companies were demonstrat-
ing apparatus, as also were the Post
Office, and a fifth, TeKaDe. although
they had a stand in the television sec-
tion, the exhibit consisted only of
four non -working cathode-ray re-
ceivers in table size cabinets. In a
glass case was a mirror screw, with
associated cylindrical lenses, with a
notice saying that this was the
TeKaDe method of producing large
television pictures. In the past, this
company was noted for its low -defini-
tion pictures by mechanical methods.

The standard now adopted by the
German companies is 441 lines, 5o
pictures per second interlaced. All
apparatus was demonstrated over
line-no radio link at all was em-
ployed.

Of the number of systems demon-
strated, that which in my opinion
gave the best results was the Fernseh
A.G. Two special demonstration
theatres were in use. The most in-
teresting of these contained two large
screen high -definition projected cath-
ode-ray pictures, the size of each
being approximately 7 ft. by 6 ft.
These were working side by side with
a partition between them. Working
on the 441 line standard, the results
were extremely good except as re-
gards brightness. These receivers
were not working simultaneously.
The cathode-ray images were pro-
jected on to a large ground glass
screen.

Of the pictures reproduced, one w as
from an outside camera, which was
viewing the public walking along the
main promenade in the exhibition
grounds. This was in operation
nearly all day, and the camera was
sometimes even left unattended. The
detail was extremely good, it being
possible to discern the rain during a
very heavy storm and after the storm,

the wet ground offered an excellent
test of the picture, as the reflections
of people were clearly visible.

The picture was very evenly illu-
minated, and owing to this, a very
steady picture and lack of flicker, the
weak illumination was not noticeable
after one had been in the theatre for
a few minutes.

The best pictures seen on this
apparatus were those received from
the mechanical film transmitter.
With these the definition was ex-
tremely good. I made observations
on the life of the tube by going early
in the morning and watching carefully
for any burnt out screens during the
day, and I found that on both these
big screen receivers the tube tended
to burn brown at the edges, nn area
about one -tenth of the picture. In a
talk with an official of this Company
he said that the life of these tubes
was approximately ten hours and that
they were changed daily. The screens
used on these receivers were very
transparent, but I did not notice any
considerable light spot due to this.
This apparatus was built to give large
projected pictures regardless of cost.

Interior view of Telefunk n " Bloh " Televisor.
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A total of 40 K.W. of controlled
power was employed. The gun volts
were in the region of 70,000 to
ioo,000, and that of the time bases
xo,000 volts.

The apparatus controlling this was
not on view, but it must have been of
considerable cost and size, when one
realises that the power used at Alex-
andra Palace is in the region of 17
K.W.

On the opposite side of the gang-
way in the Fernseh section were two

Fernseh eatbode-ray projection receiver.

more projection cathode-ray receivers,
one of which was in the form of a
home receiver, self-contained in its
cabinet. An 38 -in. picture was pro-
jected on to a ground -glass screen.
This was particularly poor from the
point of view of light, gradation and
definition. The colour of the picture
was blue, and the total contrast ratio
was, in my opinion, about3 : t. The
poor definition I could not account
for, but it was certainly no more than
the equivalent of too lines, although
it was reproducing pictures from the
441 line transmitting apparatus.

Behind this receiver in the other
demonstration theatre was a cathode-
ray tube projecting a picture on to a
white screen. The size of this picture
was approximately under 4 ft. x 3 ft.,
and the viewing distance was about

15 ft. The picture was very good,
although the light was less than that
of the larger pictures.due no doubt to
the front projection; there was also a
certain amount of distortion round
the edges of the picture, such as one
would expect from a cathode-ray tube
with a spherically shaped screen.

Pictorially the results were satis-
factory, but here also I noticed that
the screen turned brown and it was
usually not working for long periods
during the day.

The next largest picture shown by
this Company was about x4 ins.,
viewed in a mirror in the usual way.
This was in a very large cabinet, too
large for any ordinary room. The
picture was the most impressive of
any seen at the Exhibition, the light-
ing, gradation and black and white
colours approaching cinema stand-
ards.

On the transmitting side the mech-
anical film transmitter used a Nipkow
disc running in a vacuum as scanner
for line scanning, and a second slotted
disc scanner for interlacing with a
filament lamp as light source. The
photo -electric cell was an electron
multiplier, giving a total gain of
about one million. When this trans-
mitter was in use, the received pic-
tures, particularly the 14 -in. picture,
suffered from a very definite flicker at
the bottom of the picture. This was
not always apparent, and was notice-
able only on some of the films. This
was explained as being due to film
shrinkage affecting the interlacing.

The second transmitter in use
utilised the Farnsworth image dissec-
tor tube. The pictures obtained with
this were inferior to that of the mech-
anical apparatus.

Outside the Exhibition Hall on a
specially built balcony two pick-up
cameras were employed, one an
Iconoscope and the other an inter-
mediate film camera. The latter 1
did not see working at any time,

One of the special theatres was so
constructed that the public could view
the artists as they were being tele-
vised. The Iconoscope cameras were
used here. The illumination was by
incandescent lamps and the reproduc-
tion was, in my opinion, equal to that
which we have seen from Alexandra
Palace. The demonstrations were
more or less continuous throughout
the day from one or other of the trans-
mitting sources, and apart from the
receivers mentioned above, a number
of 12 -ins. x io-ins. pictures were
shown simultaneously.

Reichspost
Next to the Fernseh exhibit was

that of the Reichspost, the German
Post Office. They also had a special
theatre complete with Iconoscope
cameras, but the amount of illumina-
tion required appeared far in excess
of that of the other companies. Apart
from the usual incandescent lamps,
mercury arc lamps were also used,
and the light was so inl.ense that the
public was screened by a large
coloured cellophane screen covering

Telefunken 147 -line catbode-ray :canner for public
address.

the entire proscenium opening. There
was also a camera in the centre of
the Exhibition grounds connected by
a special cable, and dancers and
singers were televised even during
rain, a large umbrella being held
over the apparatus.

The Reichspost film transmitter
was, I understand, supplied by
Fernseh A.G., and was the old type
using an arc lamp with Nipkow disc
scanner. The pictures from this
were not as good as the Fernseh pic-
tures and seemed to lack definition.
This was explained as being due to
the intensity of the arc not remaining
constant, so that the interlaced pic-
ture occasionally had black lines
where the second picture ought to
have been and giving a 25 pictures
per second result.

(Continued on page 544)
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TELEVISION
DEVELOPMENTS

A RECORD
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PATENTS AND PROGRESS
Specially Compiled for this Journal

Patentees :- Baird Television Ltd. and D. M. Johnstone :: Ferranti Ltd. and M. K.
Taylor :: F. T. Farnsworth :: The General Electric Co. Ltd., H. W. B. Gardner

and D. T. Russell :: Baird Television Ltd. and L. R. Merdler.

Time -Base Circuits
(Patent No. 465,147.)

ATIME -BASE circuit for gener-
ating saw-toothed oscillations is
arranged so that it can be used

either for sequential scanning or for
" interleaved " scanning.

As shown the valve V, which dis-

-50v

Time -base circuit for sequential or interlaced scan-
ning. Patent No. 465,147.

charges the condenser C to produce
the scanning oscillations, is back -
coupled through the coils L, Li. In
this condition it is self -operative, be-
cause it will discharge automatically
as soon as the anode voltage reaches
a certain potential, irrespective of
whether or not a synchronising im-
pulse is applied through the amplifier
Vi to trigger it into action. The
time -base is now suited for straight
scanning.

By closing the switch S to short-
circuit the grid coil Li, the oscillator
valve V no longer discharges auto-
matically, but only as and when im-
pulsed by synchronising impulses re-
ceived from the amplifier Vi. In this
condition it is adapted to reproduce
interlaced pictures.-Baird Tele-
vision, Ltd., and D. M. Johnstone.

Television Receivers
(Patent No. 465,276.)

A super -regenerative amplifier used
for receiving television is quenched,
not only at a frequency higher than

that of the signals, but also at lower
frequencies, corresponding (a) to the
flyback period of each scanning line,
and (b) to each successive frame, res-
pectively.

The extra quenching impulses tend
to counteract the effect of the original
high -frequency interruptions, and
so allow the amplifier to be worked
at a highly -sensitive point ',without
becoming unstable.- -Baird Tele-
vision, Ltd., and D. M. Johnstone.

Coupling Circuits
(Patent No. 465,405.)

The figure shows a method of coup-
ling a high -frequency amplifier in a
television receiver to the detector
stage. Between the ordinary tuned -
anode circuit C, L and the anode of
the H.F. valve V is inserted an addi-
tional coil K, which offers a high im-
pedance to the whole range of fre-
quencies to be handled by the recti-
fier. This prevents the input circuit
to the detector D from being shunted,
so far as signal frequencies are con -

Method of coupling high frequencyamplifier to
detector stage. Patent No. 465,405.

cerned, by the combined effect of the
anode circuit C, L hich is tuned to
the carrier frequency) and the coup-
ling condenser CI.

The output from the detector is
passed to the Wehnelt cylinder W of
the cathode-ray tube. The load re-
sistance R can be removed from the
position shown, and inserted between
the cathode of the detector D and
the negative terminal of the high-
tension supply. This allows a nega-

tive picture to be transformed into a
positive one.-Ferranti., Ltd., and
M. K. Taylor.

Scanning Systems
(Patent No. 465,631.)

To secure fine detail a picture must
be scanned through a small aperture,
since the latter fixes both the num-
ber of lines to the frame and the size
of each picture element. On the
other hand, the use of a small scan-
ning aperture severely limits the
amount of light which reaches the
photo -electric cell. This in turn re-
duces the contrast of the picture, that
is, the overall distribution of high and
low lights.

If a larger -sized aperture is used,
the contrast values of the picture are
preserved, though much of the detail
is lost.

According to the invention, the
picture is scanned, simultaneously,
through a fine aperture and through
a larger one. The two sets of signals
are superposed at the receiving end,
and so produce a picture which is
satisfactory both in detail and in con-
trast values.-P. T. Farnsworth.

Making Scanning Discs
(Patent No. 465,790.)

For high -definition work the holes
in a scanning disc, about 0.002 in.
in diameter, have to be accurately
spaced along the periphery of a disc
some zo in. in diameter rotating at
about 5,oco revs. per minute. It is
impossible to punch such holes
directly in a disc of sufficient
strength, so that it is usual first to

Method of making scanning discs. Patent No.
465,790.

The information and illustrations on this page are given with permission of the Controller of H.M. Stationery Office.
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punch out relatively large holes and
then to cover these with inserts of
thinner material in which the very
small apertures can be cleanly
punched out.

As shown in the figure (which is not
drawn to scale), the main scanning
disc D is made of steel o.008 in.
thick. Comparatively large holes H
about 0.3 in. in diameter, are first
punched out and are then covered
over by circular discs P made of
platinum o.005 in. thick and about
0.25 in. in diameter. The actual
scanning aperture S is then punched
out of this disc and is 0.002 in. in
diameter. The " insert " disc P is
spot-welded on to a very thin coating
of copper and silver, which is first
deposited on the surface of the disc D.
-The General Electric Co., Ltd.,
H. W. B. Gardiner and D. T. Rus-
sell.

Separating the Picture and Syn-
chronising Signals

(Patent No. 466,419.)
As shown in the drawing the in-

coming signals are applied at A to a
double diode V in push-pull, and the
resulting output is applied from the
resistance R to the control grid of a

Separating synchronising and picture signals.
Patent No. 466,419.

pentode valve Vt. The picture sig-
nals appear across the anode resist-
ance RI, and are applied through a
condenser C directly to the control
grid of the cathode-ray tube (not
shown).

Simultaneously, the synchronising.
signals appear across a resistance R2
in the cathode lead of the pentode Vi ,
and are applied to the control grid of
an auxiliary valve V2, which is nega-
tively biased from a source S so that
only peaks of current (corresponding
to the synchronising impulses) can
pass through the anode resistance
R3. These are applied via the con-
denser CI to the scanning oscillator.
-Baird Television, Lid., and L. R.
Merdler.

Summary of Other Television
Patents

(Patent No. 465,053.)
Resistance -capacity -coupled push-

pull amplifiers for handling a wide
band of frequencies, e.g., television
signals.-British Thomson -Houston
Co., Ltd., and R. G. Hibberd.

(Patent No. 465,055.)
Time -base circuit in which a single

discharge device produces two sets of
scanning frequencies.-Baird Tele-
vision, Ltd., and E. E. Wright.

(Patent No. 465,060.)
Photo -sensitive electrode for a

cathode-ray tube television-transmit-
ter.-H. Miller.

(Patent No. 465,141.)
Blocking out the " flyback "

stroke in a synchronising system
where a white margin surrounds the
picture.-Radio-Akt D. S. Loewe.

(Patent No. 465,266.)
Cathode-ray tube in which the

electron stream is produced by bom-
barding a target electrode.-Fer-
ranti, Ltd., and J. C. Wilson.

(Patent No. 465,642.)
Mirror -drum scanner with means

to prevent both curvature and diver-
gence of the scanning lines.- E.
Traub.

(Patent No. 465,715.)
Cathode-ray tube with checker-

board screen for still picture trans-
mission.---Teiefunken Ges. fur draht-
lose Telegraphie m.b.H.

(Patent No. 463,210.)
Controlling the electron stream in

a cathode-ray tube of the cold -cathode
type.-W. Rogowski.

(Patent No. 463,318.)
Television system in which a spe-

cial band of frequencies is used to
transmit slow variations in the back-
ground illumination of the picture.-
Hazeltine Corporation Inc.

(Patent No. 464,831.)
Correcting the wedge-shaped dis-

tortion produced when scanning a
picture by rotating discs fitted with
spiral apertures.-Radio-Akt. D. S.
Loewe.

(Patent No. 465,755.)
Method of converting a rectangu-

lar scanning -area into a trapezoidal
one, particularly for transmitting pic-
tures by means of an Iconoscope.-
Radio-Akt D. S. Loewe.

The information and illustration in the above two columns are given with permission of the Controller
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" German Television Progress"
(Continued from page 542)

The Telefunken Company also had
a full size stage and were using
Iconoscope cameras. They also had
an outside camera working, viewing
the crowds in the grounds, and a
number of home receivers in cabinets,
giving pictures about 10 ins. with
normal brightness. An interesting
demonstration of apparatus was
given at a low -definition standard,
which could be more or less des -
scribed as a " public address sound
and vision system." In a separate
theatre, the Telefunken Company
had arranged a small cathode-ray
tube which projected, via a large
aperture reflecting mirror, an image
of the raster on to the speaker. This
was a form of cathode-ray flying spot
projection, and only the head and
shoulders were recorded. The colour
was a very deep orange and the
theatre was in semi -darkness. The
reflected light was picked up by
means of two 15 in. photo -electric
cells. The picture was projected by
a cathode-ray tube of a similar colour
on to a ground glass screen about
5 ft. wide situated at the back of the
theatre, and the speaker, by looking
at a mirror placed in front of him in
the theatre, could see himself repro-
duced by television. A large crowd
always attended this demonstration.

According to Dr. Karolus, who
developed this apparatus, the life of
these cathode-ray tubes is more than
500 hours. The definition was 147
lines interlaced, 5o pictures per
second.

I myself was televised by this ap-
paratus, and was disappointed by the
definition obtainable. I had with me
the official hand -book, which has a
large black figure on a light blue
back -ground on its cover. This
could not be clearly seen.

Two other companies also exhi-
bited projected cathode-ray pictures.
These were Loewe and Lorenz. All
the pictures were about 5 ft. wide
and working on the 441 -line stan-
dard. The Loewe picture was very
bad ; it lacked definition, contrast and
light and its apparent definition did
not exceed too lines. This company
also had an 18 -in. picture, which was
projecting on to a flat screen in the
lid of a cabinet. The light here was
so poor that it was some minutes
before it was possible to see a pic-
ture at all after coming out of the
sunlight. The Lorenz picture was
also poor.

of M.M. Stationery Office.
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CONSIDERABLY IMPROVED SERVICE
TO START AT ONCE

PLANS TO IMPROVE PROGRAMMES :: POSSIBILITY OF
PROVINCIAL TELEVISION :: O.B.S :: INCREASED RANGE

THE past twelve months has
been a probationary period for
television and it has emerged

from it with flying colours. A great
deal of information has been obtained
as to its possibilities and plans are
now being made for a considerable
extension of the service.

Immense
Possibilities

The most immediate of these are
the alterations to Alexandra Palace
which will result in better studio ac-
commodation and this work is well
forward. This, however, is not the
most important feature which will
influence the progress in the next
twelve months. The B.B.C. has
realised that the real future of tele-
vision will depend on its ability to
present viewers with pictures of
events which are actually taking
place and which can be presented by
no other medium. The Coronation
and Wimbledon broadcasts revealed
the immense possibilities of this and
although these transmissions were
really experimental they proved that
no public event taking place within
reasonable distance from the Alexan-
dra Palace need be considered as out-
side the scope of the possibilities of
television.

Difficulties which previously it was
thought might have a limiting effect,
as for instance, artificial lighting, are
being swept away. Cameras of
greatly increased sensitivity have
been produced and will be in use
within the next month or so. This
is a development which opens up pos-
sibilities of television under ordinary
artificial lighting conditions, and
there seems no reason why within the
next few months it should not be pos-
sible to present excerpts from
theatrical productions and many
other indoor public functions.

Outside broadcasts already under
consideration by the Alexandra
Palace staff include the King's Cup
Air Race in September, the Opening
of Parliament, the Lord ,Mayor's
Show and the Armistice Service. It

needs very little thought to perceive
many other possibilities. 'There is,
for example, the Boat Race, the
Derby, football matches, prize fights,
etc., and though the televising of
some of these will depend upon the
goodwill and collaboration of the

TRANSMISSION TIMES
DURING RADIOLYMPIA
During Radiolympia, from August 25 to
September 4, inclusive (Sundays excepted),
there will be three hours' transmission
daily as follows :-11.30 a.m. to 12.30
p.m., Min ; 4 p.m. to 5 p.m., actuality
transmission ; 9 p.m. to 10 p.m., actuality

transmission.
After Radiolympia, from September 6
onward, normal programme hours (3 to
4 p.m., and 9 to 10 p.m.) will be given,
with an extra morning hour for trade
purposes as follows :-10.30 to 11 a.m.,
cruciform pattern with tone ; 11 a.m.
to 12 noon, demonstration of magazine

film with sound.

authorities concerned there is no
doubt but that there is a very big
field of entertainment upon which the
B.B.C. can draw.

Provincial
Television

The possibilities of television in
the provinces are being investigated
and although no decision has been
reached, either as regards the erec-
tion of new stations or relays of the
existing programmes by means of
land line, there is little doubt but
that this is a development which will
come about in the near future.

The complaints of rather short
hours of service have also been re-
ceiving attention and when the pre-
sent alterations to the Alexandra
Palace are made it is probable that
the time of transmission will be in-
creased by an hour at first with a pos-
sibility of further extension at an
early date. Limitation of hours
and the restricted types of pro-
grammes have in the past had
an effect upon the sales of receivers,
the opinion of the public being that
insufficient return in the way of enter-
tainment was likely to be had for the

outlay. With increased service hours
and programmes of a wider scope this
objection will be swept away and the
owner of a television receiver will be
assured of getting value for money.
More Money
for Development

Financial considerations have
proved a difficulty in the development
of the service up to the present, but
it is expected that the Postmaster -
General will shortly announce in the
House of Commons a grant of a con-
siderable sum of money to the B.B.C.
and it is reasonably certain that a
large proportion of this will be allo-
cated to television development.

Another important factor which
will have a considerable bearing on
the popularity of television as a
means of home entertainment is the
knowledge that has been obtained as
the result of the experience of the
past twelve months of the service
range of the Alexandra Palace trans-
mitter. Conditions vary in different
locations, but consistently good pic-
tures are being obtained up to dis-
tances of 70 miles. This is due in
part to improved receiver design but
it is well known that the original
estimated service range was conserva-
tive.

(The present exhibition will show
that receiver design has become to a
great extent standardised and this
fact should do much to remove the
impression that many people have
that present-day television receivers
are more or less experimental and
likely to undergo extensive alteration
which will quickly render them obso-
lete. In this connection, it should be
remembered that the principles in-
volved are by no means new and that
they have been adapted for television
purposes and not developed for it.
The television receiver is excellent
value for money compared with an
ordinary broadcast set. Radio prac-
tice is employed and in the construc-
tion of receivers all the latest methods
of radio component production are
employed, facts which rule out the
likelihood of any big price reductions.
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RADIOLYM PIA-ITS PICTURES & RECEIVERS" (continuedirompage538)

THE MARCONIPHONE CO., LTD., 210, Tottenham Court Road, London,
STAND Nos. 53 and 64W.C.I.

Marconiphone television and all -wave receiver.

The Marconiphone
Model 703 Mastergram
television receiver com-
prises a television re-
ceiver, a four -band
radio receiver covering
the following wave-
length ranges :-16.7-
53 metres, 46-140
metres, 185-560 metres,
750-2,200 metres, and
an automatic record -
changing gramophone.

The vision equipment
comprises :-(a) The
Emiscope Tube Unit
and its associated fit-
ting; (b) the Visi-
Receiver Unit which
consists of a 6 -valve
T.R.F. receiver, fixed -
tuned to 45 megacycles
(6.67 metres).

The size of the pic-
ture is Jo in. by 8 in.,
and it is viewed in a
mirror supported in the
cabinet lid.

The television controls are grouped
around the top board which masks
the end of the Emiscope cathode-ray
tube. They are :-The Line Hold
Control, the Frame Hold Control.
the Brightness Control. (Mounted
in this order from back to
front to the left of the Emiscope
cathode-ray tube mask.) The sen-
sitivity Control (left), the Contrast
Control (right). (These are positioned
between the front edge of the Emi-
scope cathode-ray tube mask and
the front of the cabinet.) In addition,
a sub -control panel which is mounted
on the left immediately behind the
Line Hold Control carries four pre-
set controls which are adjusted on in-
stallation, and once set should not
need re -adjustment for a considerable
period.

The Sound Receiver unit is a nor-
mal broadcast chassis adapted to deal
with the television sound broadcast-
ing on 41.5 megacycles (7.23 metres)
as well as the normal long -wave,
medium -wave, and two short-wave
bands.

MULLARD RADIO VALVE CO., LTD., 225, Tottenham Court Road, London,
W.I Stand Nos. 75 and 161

On the Mullard stand is shown a
very comprehensive range of cathode-
ray tubes for oscillograph and tele-
vision purposes. These range in size
from 3 in. to 15 in., the series includ-
ing 3, 4, 6, 10, 12 and 15 inches. The
prices are as follows: ;os. od.,

PHILIPS LAMPS, LTD., 45, Char-
ing Cross Road, W.C.3. Stand
No. 68.

One of the most interesting exhi-
bits will undoubtedly be the Philips'
large -screen television receiver which
is one of the first of its kind to em-
body a small projection type cathode-
ray tube. Although this tube is
little more than 2 in. in diameter as
compared with the more conventional
12 or 15 in. tubes, a picture is ob-
tained 20 in. by 16 in. and viewed on
:a flat collapsible screen.

Another feature of this projection

6 r5s. od., 8s. od., I2S. od.
up to ro in. The prices of the r2 -in.
tubes are £12 12S. od. And L15
15s. od. according to type. Of parti-
cular interest is the r5 -in. magneti-
cally focused tube priced at
15s. od. with a black and white

system is that there is scope for fur-
ther enlargement, for even with the
present Philips' receiver by using a
separate screen the picture can be
increased in size to no less than 3 ft.
square.

Many readers will appreciate the
fact that when out of action the
Philips' television receiver looks like
a conventional radio -gramophone and
has fewer controls than usual.

Vision reception is practically auto-
matic for the controls are pre-set and
only need occasional readjustment.
These controls are concealed, so giv-
ing the appearance of simplicity but

screen. The second anode voltage of
this tube is 4,000-5,000 volts and the
ampere turns for the focusing coil
are 500. All the Mullard tubes have
indirectly -heated cathodes operated
at 4 volts r ampere. A complete
range of valves is also shown.

also guarding against accidental
misadjustment.

The use of a small projection tube
allows for a comparatively small
cabinet and not one which is very
wide from back to front. The
Philips' instrument is housed in a
cabinet 45 in. by 38 in. by 26 in.

PYE RADIO, LTD., Africa House,
Kingsway, London, W.C.3.
Stand No. 60.
The picture of the Pye Teleceiver is

reflected in the mirrored lid, giving
(Continued on page 575)
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Even though the transmitter has a really professional
appearance the wooden rack used only costs 131-.

WHENEVER designing equip-
ment of any kind for construc-
tors I have endeavoured to use

British components wherever possible
in view of the fact that in many in-
stances they are far superior to their
foreign counterparts, while at the same
time replacements are more easily ob-
tainable.

However, during the last year or so it
has become increasingly obvious that
for medium power transmitting valves
the American manufacturer was pro-
ducing designs very suitable for the
British amateur.

The superiority of American trans-
mitting valves was most noticeable with
those having a rating of 5o watts or
more. British valve makers have been
modifying the design of larger type re-
ceiving valves for the use of amateurs
and these have been quite successful as
oscillators, doublers and power ampli-
fiers.

Earlier in the year, however, a new
valve, the Taylor T20, was marketed in
this country, and from early informa-
tion seemed to be far in advance of any

A T-20
Transmitter

We publish this design of a 3 stage rack built transmitter in response to
requests from those readers who have realised the possibilities of the new

Taylor Teo valve.

Designed by
Kenneth Jowers

other valve of a similar type and wat-
tage.

By reducing the inter -electrode capac-
ity, including a ceramic base and very
low -loss construction, the radio -fre-
quency output for a given input is
greatly in advance of any other 25 watt
valve. Also the excitation required is
comparatively low, while a small value
of neutralising capacity could easily be
obtained by using a wide gap two -plate
condenser.

In construction the valve lends itself
to amateur use and rack built trans-
mitters for the anode is brought out to
the top cap. This enables the grid cir-
cuit to be in one compartnient with the
anode circuit above it and completely
screened. This type of construction
means minor alterations in conven-
tional design such as grid neutralising,
but ultimately the results were consider-
ably in advance of those obtained from
similar transmitters with inefficient
valves.

As previously mentioned the entire
transmitter is built in a rack and with
the exception of the mains lead and
link -coupled aerial is entirely free of
external wiring. Illustrations show just
how simple is the construction and how
neat an amateur transmitter can be
made without going to unnecessary ex-
pense.

Do not retain the mistaken idea that
the rack must be expensive, for the
original one used in this transmitter

cost only 13s., being made up of 5s. 6d.
for the necessary wood planed and
cut, and 7s. 6d. carpenters' charges for
assembly.

The rack has a total height of 51 in.
with an overall width of 19 in. ; and a
base merely to form a steadying plat-
form of 14 in. from back to front, and
of course 19 in. wide. Two bracing
pieces from the top of the rack to the
back of the platform make it absolutely
rigid and free from whip. Throughout
I/5-8ths in. square wood is used and as
this is soft deal is easy to handle.

Now refer to the illustrations show-
ing the complete transmitter. Notice
that there are six distinct sections and
the panels are standard radio relay size
having a width of 19 in. In the bottom
rack are two power packs one for feed-
ing the crystal oscillator and the sub -
amplifier with the second feeding the
power amplifier.

The primaries of both transformers
are independently switched, but the HT
secondaries are taken to common ter-
minals across which is bridged the
switches S6 and S7. Actually S6 and S7
are connected to the transmitter by a
long flexible wire so acting as a remote
control.

On the left hand side of the bottom
rack is the power pack giving 350 volts
and 120 m/a. This output. is smoothed
by a high inductance choke and two
8-mfd. electrolytic condensers. An in-
directly heated valve type UU3 is used

Here is the push-
pull crystal -
oscillator stage
using a 53 twin
triode. Notice the
single turn link
loosely coupled to

the anode'coil.
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A Built-in Phone Monitor
for rectification while the earth return,
that is HT negative, is taken to the
metal panel.

To indicate when the mains are
switched on a miniature neon is con-
nected across the primary transformer

and is fitted behind a Bulgin dial light.
On the right hand side of the bottom

chassis is the soo-volt power pack which
is sensibly similar to the 35o volt pack
except that the smoothing condensers are
of the paper type and the valve a UU4.
This transformer does not include a 7.5 -
volt winding so the two 4.0 -volt wind -

ings are connected in series giving 8
volts which is reduced by means of a
small home-made resistance mounted
in the P.A. stage to give the required
7.5 volts for the T20.

Although it is not essential to have

The doubler stage
is quite straight-
forward, but again,
link couplings are
fixed to the coil
holder and not the
coil former. To
reduce losses, mount
the neutralising
condenser in the

wiring as shown.

one rack set aside for the grid bias bat-
teries, I have found during tests that
it is much simpler to be able to move
the transmitter without having to worry
about external leads, so for this reason
the second rack on the bottom is re-
tained for two HT batteries connected
in series. Actually, no more than 140

volts are ever required, but the extra
voltage is handy when the batteries be-
gin to deteriorate.

A i50 -volt meter is connected across
the tappings which go to negative and
positive on the bias battery so that the
exact voltage applied can be read as
required. As this meter would repre-
sent a continuous drain on the battery
the switch S8 is connected in one side
of it so that it can be cut out of circuit
when not in use.

Next comes the oscillator stage and
this caused more discussion during the
original stages of the transmitter than
the rest of the equipment put together.
The advantages of the 6L6, RK39, 47
pentode and even the 59 were all put
forward at one stage or another, and
while these valves all gave excellent
radio -frequency output more than suffi-
cient to drive the sub -amplifier stage I
finally decided to use the old favourite
type 53 as a push-pull oscillator.

Tests showed that this valve gave 75
per cent, of the output of the 6L6; had
a much lower crystal current, and
needed a maximum of 30o volts. In
addition, was practically fool -proof and
there was not the possibility of crystal
fracture as with beam -power valves.
The only detrimental feature was the
2.5 volt heater, but this was easily
overcome by utilising the 4.o volt
winding on the transformer reduced to
2.5 volts by means of a Bulgin precision
resistance.
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This three -stage transmitter is quite straightforward, although maximum efficiency is obtained. Notice the grid neutralising allowing for maximum impedance
in the P.A. stage, and also the built-in speech monitor.
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:: Aerial to P.A. Link
Refer to the circuit of the 53 C.O.

The twin grid circuits are balanced by
means of a pair of Eddystone radio -
frequency chokes accompanied with two
3 -watt resistances having a value of
2,500 ohms each. The current drop
across these two resistances was suffi-
cient adequately to bias the 53. Notice
that the crystal is connected between
grid and grid so that it must be isolated
from the metal chassis. Resistance R8
has a value of .8 ohm and is merely a
filament voltage dropping resistance.
Resistance R3 has a value of so ohms
and is a centre tapped humdinger.

As the C.O. stage is oscillating at
fundamental frequency there is no need
to use a push -push circuit, so that the
anodes are in push-pull having con-
nected across them VC 1, a two -gang
condenser having a capacity of approxi-
mately 7o-mmfd.

The anode coil in this circuit is of
the 6 -pin variety and threaded to the
usual standard. Actually there are three
contacts on the anode coil and two addi-
tional ones for the coupling link. Full
coil dimensions will be given later on
in this article, but while on the topic of
coils take a good look at the link coil
used in each stage.

I found that quite a number of trans-
mitters are difficult to handle owing to
over -drive or too tight a coupling be-
tween stages so for that reason when
using capacity coupling the maximum
condenser used at 4o metres is always
.0003-mfd. With link coupling one
turn is ample and even so very loosely
coupled.

In this transmitter can be seen that
the single turn link of the diameter of
2 in. and is fixed to the coil base rather
than to the coil former. Coupling can
then be very easily adjusted by either
compressing or extending the link coil.
Of course, on lower wavelengths it is
necessary either to reduce the diameter

of the link coil or to increase the two
turns.

With a rack built transmitter it is
much more efficient to use link coupling

One chassis is allowed for each section of the trans-
mitter. In this way modifications and tests can very

easily be made.

The sub -amplifier stage has the anode meter on the left-hand side and the grid
meter on the right-hand side.

between stages owing to the fact the
losses in coupling are so greatly re-
duced. Also after the transmitter has
been built it is a very simple matter to
connect a short length of 72 -ohm cable
or some twisted lamp flex between coils.

Before proceeding with the descrip-
tion of the sub -amplifier there are one
or two points in regard to the crystal
oscillator stage which should he noted.
First of all the resistance Vlb has a
value of io,000 ohms and is used to re-
duce the high voltage from the power
pack down to a little under 300 volts
for the 53 valve. Tests showed that
there was no advantage in increasing
the voltage beyond 300 for the 53, for
it merely gave a tendency for frequency
drift without appreciably increasing the
radio -frequency output.

Also notice that in no case are com-
ponents allowed to make automatic con-
tact to the earthed panel. This applies
particularly to the rotor of VCI which
is directly connected to the mid point
of R3. Fit a 2 -BA volt and soldering
tag near to the cathode of the 53 and
use this as the common earth point.

The terminal strip carrying the high
and low voltage for the CO stage is
mounted close to the panel on the left
hand side. This is rather important for
it enables all battery leads and mains
connections to be taken down the inside
of the rack out of sight. After the first
three stages have been wired they can be
mounted into the rack and the crystal
oscillator checked. The anode coil in
the 53 circuit should be wound with ap-
proximately 28 turns of 22 gauge wire
double spaced, and this should tune to
crystal frequency with the correct L/C
ratio. When the sub -amplifier stage is
coupled into circuit this will slightly
alter the tuning in the oscillator stage,
but this variation can be ignored during
initial tests.

Before switching on the HT to the 53
make sure that the maximum resistance

By mounting the coil near the end of the P.A. condenser, the leads are kept
short, while there is only a comparatively simple lead to the anode of the Tzo

valve.
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The Sub -amplifier Neutralising
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of VR1 is in circuit. With the valve out
of oscillation the current will be little
over 5o m/a, so that VC1 should very

quickly be adjusted to the resonant point.
This resonant point will be indicated by
a sharp dip in anode current and by
careful tuning this current should drop
to between 5 and to m/a's. If the mini-
mum dip is above this value it shows
that the circuit is not operating too
satisfactorily, and it is a good plan then
to increase the number of turns on the
anode coil so that the amount of capac-
ity used in VC1 is as low as possible.

Rotation of VC' should cause a sharp
but controllable dip in anode current,
while the dip point should be at the
same condenser reading all the time.

After the CO has been adjusted satis-
factorily continue with the sub -ampli-
fier. This is mounted on the fourth
rack and the layout of the components
can easily be seen in the individual il-
lustration of this stage. First of all the
valve, an 0-15/400 triode is used in a
conventional neutralised circuit. In the
grid circuit is VC2, a condenser of low
loss construction having a maximum
capacity of 4o-mmfd. In parallel with
this condenser is standard 4 -pin plug-in
coil on which two contacts are used for
the grid winding and two for the link
coupler.

The tuning condenser is again
earthed to a common point, while the
grid circuit is completed by means of a
fixed condenser C3 between the earthy
end of the grid coil and earth. In-
cidentally, C3 has a capacity of .oi-mfd:

Also in the grid circuit are R4 having
a resistance of io,000-ohms, C2 a shunt
condenser across the meter having a
capacity of .00h-mfd. and of course the
grid meter which reads from zero to

In the anode circuit of the sub -ampli-

fier is another six pin coil tuned by VC4,
a split -stator condenser having a capac-
ity of 7o-mfd. each half. The anode is

An air -spaced coil
is used in the grid
circuit of the T20.
This is very effi-
cient and also allows
for easy adjustment
of the link coupling
which is merely
plugged in to the
centre of the coil.

centre tapped through which is fed the
HT supply, while the neutralising con-
denser of VC3 is connected between grid
and the top end of the anode coil. VC3
by the way has a capacity of 15-mmfd.

The full 35o volts are applied to the
sub -amplifier which also has a 4 -volt
heater. Apply the heater voltage,
couple up the links between the 53 and
the grid stage and tune the 53 until
maximum grid current is obtained in
the grid meter in the sub -amplifier
stage. During these tests, of course,
there should be 4o or 5o volts applied to
the sub -amplifier from the grid bias bat-
teries.

Then apply HT to the sub -amplifier
and adjust VC2 and VC4 until minimum
current is obtained in the anode meter.
When this has been done switch off the
crystal oscillator and increase the bias
applied to the sub -amplifier until anode
current drops to zero.

The two stages are then ready for
final tests. Although there is no anode
current in the sub -amplifier stage im-
mediately the crystal stage begins to
drive anode current will flow back to
its normal level. A point to notice at

x-Type CT4 (Raymart).
1 -7 -pin low loss (Eddystone).
x-x2-turn 3/56 -in. dia. type 514 (Eddystone).
CONDENSERS, FIXED.
I-.ox-mfd. type 691 (CI) (Dubilier).
I-.006-mfd. type 691 (C2) (Dubilier).
x-.oz-mfd. type 691 (C3) (Dubilier).
1-.002-n:dd. type 69oW (C4) (Dubilier).
x-.ox-mfd. type 69x (C5) (Dubilier).
x-8-mfd. type 317 (C6 and C7) (Dubilier).
x-8-mfd. type BE355 (C8) (Dubilier).
1-4-nafd. type LEG (C9) (Dubilier).
1-.ca-mfd. type 691 (Cm) (Dubilier).
x-.00z-mfd. type 69oW (Cx x) (Dubilier).
x-.00x-mfd. type 690W (Cx2) (Dubilier)
CONDENSERS, VARIABLE.
I-Special type Ea -gang (VCx) (Polar).
x-VC4oX (VC2) (Raymart).
x-VCI5X (VC3) (Raymart).
I-Special type E.2 -gang (VC4) (Polar).
I-TC40 (VC5) (Raymart).
I-NCI5 (VC6) (Raymart).
I-Type xo8o (VC7) (Eddystone).
x-Type 942/180 (Eddystone).
CRYSTAL AND HOLDER.
1 -40 -metre 300 volt crystal with enclosed

holder (Q.C.C.).
DIALS.
6-Slow motion standard type (BTS).
DIAL LIGHTS.
5-Type D35 (Bulgin).
HEADPHONES.
x-Pair high resistance headphones type D

(S. G. Brown).
HOLDER, COIL.
x-Type 969 (Eddystone).

type VHs9x-Small

7 -pin (Premier Supply Stores).
6.3 volts.HOLDERS, VALVE.

irt
VALVES.

z -4 -pm type 53 (Premier
x -4 -pin type Ceramic (Webbs' Radio).

Stores).
2 -4 -pin type SW2x Bulgin).

type SW5i Bulgin).2-7-pm1-Type 0-15/40o (Tungsram).

METERS.
x-Tao (Webbs' Radio).
I-UU3 (Mazda).

1-0-50 m/A type z ins. (Ferranti). z-UU4 (Mazda).

Components for
A T20 TRANSMITTER

CHASSIS PANELS AND SCREENS. z-o-zoo m/A type 2 ins. (Ferranti).
6-Steel panels x9 ins. by sit ins. finished black x-o-15o m/A type 2 ins. (Ferranti).

(A.P.A.). 1-0-250 volts (Ferranti).
6-Steel chassis I5i ins. by xo ins. by 2 ins. x-o-zo m/A type E66 (Sif am).

finished black (A.P.A.). 1-0-30 m/A type E66 (Sif am).
x-Wood rack x9 ins. by 51 ins. with 14 in. base RESISTANCES, FIXED.

xi in. square wood. 1 -2,50o -ohm type 3 -watt (RI) (Erie).
CHOKE, HIGH -FREQUENCY. 1 -2,500 -ohm type 3 -watt (RI) (Erie).
5-Type x022 (Eddystone). 1 -50 -ohm centre tapped (R3) (Premier Supply
CHOKES, LOW -FREQUENCY. Stores).
I-Type WW/CI (Sound Sales). x-Ioo,000-ohm type 3 watt (R4) (Erie).
I-12om/A 20 H. (Premier Supply Stores). x -5,000 -ohm type 3 watt (R5) (Erie).
COIL, FORMS. 1-.2 -ohm home constructed (R6).
2-Type CT6 (6 -pin) (Raymart). 1 -50 -ohm centre tapped (R7) (Premier Supply

Stores).
1-.8 -ohm type RI (R8) (Bulgin).
RESISTANCE, VARIABLE.
x-Type MVI4 ro,000-ohms (Bulgin).
SUNDRIES.
72-6 B.A. nickel plated roundhead bolts, nuts

and washers (Premier Supply Stores).
4-Stand-off insulators type 1019 (Eddystone).
2-Insulating pillars type i049 (Eddystone).
1-lb. 14 gauge tinned copper wire (Webbs'

Radio).
x-lb. 10 gauge copper wire (Webbs' Radio).
2 -120 -volt standard type high-tension batteries

(Vidor).
12-Panel brackets (Woolworths).
72-f -in. black roundhead wood screws.
6-yards of z mm. flexible wire (Bulgin).
3-Terminal saddles 4 -terminal type (Eddystone)
3-Terminal saddles 4 -terminal type (Eddy-

stone).
2-t -amp. fuses and holders (Microfuses).
I-Special rectifier type J3 (Westinghouse).
I-Jack type 32.
1-Plug type PI5.
x-Coil type 932/Y (Eddystone).
x-Bushing insulator type HFB (Raymart).
x-Standard coil can (Colvern).
SWITCHES.
8-Type Toggle S8oT (Sz/S8) (Bulgin).
TRANSFORMERS.
x-Standard type giving 500-0-500 volts

(Premier Supply Stores)
2-0-2 volts.
2-0-2 volts.

1-Universal giving 350-250-0-250-350 volts
(Wright & Weaire).
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Coil Construction The Aerial Circuit
this stage is that although there may be
io m/a of grid current, with the HT
switched off to the sub -amplifier, with
the HT switched on the valve drawing
correctly this current will drop to 4 or
5 m/a.

Next comes neutralising. With VC i,
VC2 and VC4 adjusted to resonance
switch off the HT to sub -amplifier;
then adjust VC3 until a position is
found where VC4 can be tuned through
resonance without causing any move-
ment of the needle of the grid current
meter. This shows complete neutralis-
ing.

Another system is to build a looped
lamp consisting of a single turn coil of
2 in. diamenter soldered across a flash
lamp bulb. Hold the loop up against
the anode coil, with of course the HT
switched off, and adjust VC3 until the
light in the bulb completely disappears.

The power amplifier section is
virtually in two stages. On the fifth
rack is the T2o valve and its associated
grid and cathode components.

The grid coil consists of i8 turns of
io gauge bare copper wire air spaced
and mounted on two stand-off insula-
tors. The mid -point of this coil is
tapped and taken to bias though R5, a
resistance of 5,000 -ohms, and a 30 na/a
grid meter. The complete coil is tuned
by VC5, which is a double spaced low -
loss condenser, having a capacity of
40-mmfd. The conventional earthy end
of the grid coil, instead of going to
earth is taken back to the anode of the
Tzo via the neutralising condenser VC6
which is a t5-mmfd. double-spaced
unit. Across the heater of the T20 is
R7 a 50 -ohm humdinger which is
shunted by Cii and C12 condensers
having a capacity of .00imfd. All mid-
points are then earthed to a common
bolt.

That completes the major portion of
the PA stage, but the anode circuit has
yet to be considered. The anode lead
from the T20 is taken through a special
insulated bush on to one side of VC7
and one side of the tank coil. VC7 is a
special split -stator condenser made by
Eddystone having a capacity of 4o-
mmfd. each half and of extremely low -
loss construction. This new condenser
will be on show at Olympia for the first
time, and is an ideal component for use
with a low -loss valve such as the T2o.

For a tank coil, use 14 turns of
3/16ths copper wire spaced the length
of the tank condenser. It should be
mounted on two insulating pillars as
shown in the illustration. The mid-
point of the coil is taken to the HT
feed through a radio -frequency choke
and a meter reading up to 15o M/a.
Also connected in series between the
choke and the meter are two insulating
terminals which should be bridged for
CW operation and used for modulation
input on phone.

The jack for the headphones in the speech monitor
circuit is on the side of the top chassis. The second
chassis from the bottom carries the bias supply with

a switchable volt meter.

used capacity of VC6 is approximately
3 mmfd.

As regards grid current in the T2o
circuit, with the HT switched off the
sub -amplifier should drive the grid cur-
rent up to 25 M/a and with the HT
switched on, but the aerial connected
the grid current drops to a steady 16 or
17 M/a.

Owing to the undoubted superiority
of link coupling between P.A. tank and
aerial this system is being adopted with

Low Loss
By careful design it should be pos-

sible to use as many as 2o turns for the
P.A. tank coil if the losses are kept low.
The testing of the P.A. stage follows
in principle the same system as for the
sub -amplifier and even though the T2o
is grid neutralised the same remarks
apply as for anode neutralising.

For constructors' guidance the actual

all future transmitters. It is suggested
that the aerial be of the doublet or
matched impedance type using either
72 or 600 -ohm cable, in either circum-
stances the cable should be terminated
in a single turn coil which is then
plugged into the approximate centre of
the tank coil.

This arrangement is very simple.
Merely tune the T20 for minimum dip
and then plug in the link coil until the
anode current rises to the required
figure. In this case 50 M/a is about
correct giving a 25 -watt input. How-
ever, for CW operation it is possible to
increase the input very considerably
and to obtain a maximum carrier
power of 42 watts.

Link Coupling
Even those constructors who are using

the conventional aerial with tuned
resonant feeders will find it a distinct
advantage to use link coupling between
the P.A. tank and aerial coupling coils.

This enables the transmitter to be
used a distance from the feeder lines
without appreciable loss owing to the
feeders being inside a room. It also
decreased interference to BCL's owing
to the fact that the selectivity to the
aerial circuit is greatly increased.

Cut off bias in the P.A. stage to ap-
! proximately 7o -volts negative, while

with careful construction the minimum
anode current without aerial load can
be reduced to as little as io M/a.

I feel that constructors will like this
system of design for by the use of link
coupling throughout individual stages
can he removed for modification while
alterations in the design at any future
date can be made without having to
completely dismantle the apparatus.

Owing to the use of black crackle
finish panels with the new Ferranti
2 in. instruments, the transmitter has
a very commercial appearance. The
dials have been chosen mainly because
they are easy to mount and after many
years of experience appear to be com-
plete free from slip.

There is one final point : a monitor is
a feature not usually found on amateur
equipment. The monitor is mounted on
the same rack as the P.A. tank circuit,
and merely consists of a tuned coil and
a special Westinghouse high -current
rectifier. The coil is mounted within
a Colvern screen coil can and provision
has been made for headphones to be
plugged in to a jack on the panel.

Even though the coil is screened there
is ample pickup from the wiring, so
that the transmitter can be continuously
monitored if required.

Modulators suitable for this transmit-
ter have been described from time to
time and for those who are interested
in phone operation details can be ob-
tained on request.
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Exhibits of Short-wave Interest
Radiolympia for 1937 will probably be remembered as the first real all -wave radio show. Almost every
other stand is either exhibiting short-wave components, receivers or all -wave receivers capable of giving a
good account of themselves on the short-wave band. Some of the more prominent stands which should on

no account be missed are described in this brief guide.

STAND No. 1. MESSRS. A. F.
BULGIN & CO., LTD.

Amateurs will find on this stand a
very large range of components.
Amateurs interested in both reception
and transmission will find that Bulgin

Above is the new Bulgin
electronic H.T. vibrator.
On the right is the IV.B.
moving coil microphone.

cater for all the components they will
require. Among some of the more in-
teresting items are midget inter -valve
and microphone transformers, a neon
output measuring unit, 5 -watt wire
wound resistors and vibrator units
suitable for portable work. Tele-
vision enthusiasts should notice a
cheap aerial kit priced at 7s. 6d., high -
voltage condensers, a five -range aerial
and oscillator coil covering from 5

metres upwards, a television I.F. trans-
former and special high -voltage plugs
and sockets capable of withstanding
5,000 volts.

STAND No. 17. THE BENJAMIN
ELECTRIC LTD.

One of the most useful all-round
speakers for high quality and extreme
sensitivity is the model 66 shown on this
stand. In addition there are some ex -

Left is a new high -voltage valve -holder by
Belling -Lee, and right, a special Eddy-

stone iron -cored filament choke.

cellent new type valve -holders and
miniature Class B transformers and
output chokes. Those interested in
public address work should not fail to
see the 2 in. projection loudspeaker.

STAND No. 21. MESSRS. FER-
RANTI, LTD.

On this stand will be one of the cheap-
est all -wave receivers in Radiolympia.
The model 837 is .an A.C. operated re-
ceiver giving 32 watts output and tur-
ing from 16.7 metres upwards. It is
priced at 9 guineas. Make a point of
seeing the fine range of 2 in. moving
coil and thermal instruments as well as
the new transformers and chokes dis-
played.

STAND No. 23. MESSRS. STRAT-
TON & CO., LTD.

Transmitting amateurs generally
make a beeline for this stand to see
what new components are ready tor
them. Perhaps the most important de-
velopment this year is a new range of

This Eddystone dial is most suitable
for use on precision instruments.

transmitting condensers, with a maxi-
mum gap of 0.187 in. Also dispayed
will be a new split stator condenser,
some low -loss valve -holders with float-
ing sockets, a badly wanted 2i in. in-
strument knob, some new dials and a
special neutralising condenser.

STAND No. 27. THE HIGH
VACUUM CO., LTD.

Few readers realise that the first
critical distance output tetrode was
marketed by Hivac. This year they are
showing a complete range of midget
multi -electrode valves, the Hivac
Harries all -stage valve, as well as an
AC/Q tetrode which is equivalent to the
popular American 6L6. Also shown will
be the Wayfarer Major and the Way-
farer Grand portable receivers.

STAND No. 33. MESSRS. VIDOR,
LTD.

Those who are in need of inexpensive
all -wave receivers should make certain
of visiting this stand. At £5 19s. 6d.
there is a true all -waver battery opera -

Short -wave tuning down to II metres is
possible with this new H.M.V. receiver.

ted, while an A.C. version is priced at
£6 19s. 6d. A four -waveband battery
set is priced at £8 2s. 6d., and an
AC/DC version at £9 7s. 6d. A 5 -valve
super -het tuning from 13.5 metres up-
wards is one of the high spots of the
show for it is priced at 9 guineas. Alto-
gether on the Vidor stand there will be
no less than a dozen brand new re-
ceivers.
STAND No. 35. MESSRS. HALCYON

RADIO, LTD.
One of the most ambitious battery -

operated receivers exhibited is the
Halcyon model B 691, a 6 -valve 9 -stage
all -wave superhet priced at 14 guineas.

A few of the items exhibited by Clix. (I) A
long -reach plug. (z) Is a master plug. (3) A
dual-purpose crocodile clip, and (4) a horkontal

master plug.
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New Condensers Test Instruments
It tunes from 16.5 metres upwards and
has the now -popular fly -wheel tuning.

STAND No. 38. T.C.C., LTD.
Readers will he surprised at the

variety of styles in which electrolytic
condensers are built. No longer need
constructors worry about the type of
condenser they will use, for their needs

This is the U475 Pilot receiver, a really good
all -waver.

are fully looked after on this stand.
Special condensers for television and
transmitter work also merit particular
attention.

STAND No. 42. BELLING & LEE,
LTD.

Very few amateurs can claim to have
crackle -free short-wave reception. Bell-
ing and Lee have specialised on noise -
suppression equipment and can now
offer an Eliminoise aerial suitable for
all wavelengths down to io metres.
They also have noise -suppressors suit-
able for connecting in the mains lead
which carry a money -back guarantee.

STAND No. 44. MESSRS. WIN -
GROVE & ROGERS.

Special single and double mica
dielectric trimmers are outstanding ex-
hibits on this stand, but do not forget to
examine the noise -free resistors and
volume controls. Short -nave listeners
wanting a really high-grade tuning
dial should try the movement of
the Polar semi -circular drive.

Ireston test instruments are world-famous. This
one is a most versatile instrument.

STAND No. 53. MARCONIPHONE,
LTD.

One of the most ambitious receivers
in all Radiolympia is displayed on this
stand. It is called the Master Gram,
combining television, all -world radio
and an automatic gramophone. Another
example of extreme value for money is
the model 564 a io-valve all -wave
super -het console providing reception
from 4.85 to 2,000 metres. Marconi -
phone have certainly realised that all -
wave means covering every worth -while
waveband, for most of their receivers
will tune from 11 to 2,000 metres.

STAND No. 54. THE GENERAL
ELECTRIC CO., LTD.

New receivers displayed on this stand
are an all -wave super -het six at 14

Everybody knows W! B. loudspeakers,
but this is their new all -wave A.C.

operated receiver.

guineas, a universal all -wave five at
io guineas and a straightforward four -
valve receiver at .47 15s. G.E.C. re-
ceivers embody a host of new ideas and
provide very good value for money for

Portadyne are very proud of this new radio -
gramophone. See it on stand No. 18.

those requiring a comprehensive broad-
cast and short-wave set. Make a special
point of seeing the receiver specially
designed for radio relays. It uses 9
valves, 17 tuned circuits and has auto-
matic volume control so effective that

an input variation of 4o d.b. is reduced
to 3.5 d.b. in the output stage. This
means that weak short-wave stations
can be retained at programme value.

STAND No. 56. INVICTA RADIO,
LTD.

One of the few firms producing re-
ceivers covering the trawler, police and

Eddystone have designed this new split
stator condenser having a capacity of 40-

mmfd. each half.

amateur bands between 100 and 200
metres are Invicta. Their star receiver
is the model 330, tuning from 6.5 to
2,000 metres and priced at 17 guineas.
There is also a very fine battery super -
het, again covering short -waves, priced
at Zio 15s. Invicta radios are particu-
larly suitable for use on amateur bands.
STAND No. 58. EVER READY

RADIO, LTD.
Although not all -wave we know

readers will appreciate the design of a
suitcase portable at 9 guineas and an
A.C. transportable at miff guineas dis-
played on this stand. They also have an
all -wave superhet using 6 valves that
tunes from 13 metres. It includes all
worth -while modern innovations and is
priced at 18 guineas. At the other end
of the price range are two receivers, one
using 4 valves for A.C. operation and
priced at 7 guineas, and the second a
3 -valve battery operated instrument
priced at 6 guineas. The latter receiver
is particularly cheap for it is fitted with
valves, battery and accumulator.
STAND No. 59. McMICHAEL

RADIO, LTD.
McMichael have managed to retain

very high quality despite the fact that

Three more Eddystone components. An insulating
pillar, a special slow-motion head and an ultra -short

wave coil.
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Condensers for Transmitting
their new receivers are all -wave and
highly selective. Cabinet work, as usual,
is outstanding, particularly on the twin
speaker radio -gramophone, and the all -
wave console. The giant dial should
make short-wave tuning more than
usually simple.

STAND No. 61. A. C. COSSOR, LTD.
The ever -popular Melody Maker in

1938 form includes a pentode detector
and a high -slope output valve. At

5 12s. 6d. it reaches new heights in
value for money. An all -wave Melody
Maker, again battery operated, is priced
at £6 15s. with an A.C. mains model at
7 guineas. All Cossor receivers are re-
markably good value and have out-
standing performances.
STAND No. 62. PYE, LTD.

We strongly advise readers to ex-
amine the QAC5 receiver on this stand.
It is an A.C. mains super -het with vari-
able selectivity and 7 watts output that
tunes from 5.8 metres upwards. There
is also an interesting midget portable
suitable for batteries or AC/DC opera-
tion. Three -waveband portable super-

hets are striking innovations, allowing
for reception of world-wide stations
without an external aerial.
STAND No. 66. HIS MASTER'S

VOICE.
Every reader should certainly make a

special point of thoroughly examining

the receivers on the H.M.V. stand.
Prices vary from 71 guineas for a
3 -valve battery receiver to 8o guineas
for an all -world high-fidelity concert
autoradiogram covering five wavebands
and giving an output of so watts. There
is also an ingenuous Armchair receiver
in a rotating pedestal cab:net embody -

Left is a de -luxe all -
wave receiver, type
MASS, designed by
Mallard. Right is
the switching system
and the tuning arrange-
ment of the Cossor 484.

ing a so -valve radio chassis. The H.MV.
five -band instruments cover the tele-
vision sound channel, while there are
also a number of high -quality four -band
receivers. For those on D.C. mains
there is a series of universal receivers
of the all -world type tuning from 16.5
metres. Good news for D.C. mains users
is that there is to be an H.M.V. D.C.
Radiogramophone priced at 25 guineas.

STAND No. 67. R.G.D., LTD.
For those readers who have the idea

that R.G.D. receivers are beyond the
purse of the average man, remember
that they have introduced some high-
fidelity receivers for as little as 161
guineas. This is the model 516. There is
also a console well up to the usual

Left, is a unique
transmitting con-
denser to be seen on
the Eddystone stand.
Right, Ekco include a
new fly -wheel tuning
arrangement. This is

the way it works.

STAND No. 68. PHILIPS LAMPS,
LTD.

Philips receivers this year reach a
new standard of efficiency. They in-
clude inverse coupling, triple diode: cir-
cuit, a selective tone control, an ingen-
ious system of sound diffusion, and all -
wave reception on every model. On one
model, the 787AX, the minimum tun-
ing range is 6 metres. Our readers will
appreciate that Philips Radios are

amongst the few that are suitable for
use on roc) volts without alteration.
Most receivers are also suitable for 5o

ioo cycles mains. One of the most
interesting receivers is the V7A, a 5 -
valve three -waveband receiver at 7
guineas. There is also the 727U, a
5 -valve AC/DC receiver at so guineas,
and a superb all -wave console, type
7o1AX, at 191 guineas. One of the most
outstanding radiogramophones will
surely be the 698A, a 5 -valve all -wave
instrument at 24 guineas.

STAND No. 69. E.K. COLE, LTD.
Ekco receivers include many features

of special interest, such as spin -wheel
tuning, built-in controls instead of
knobs, in certain receivers provision for
television sound reception, a battery set

DRIVE CORD
& CURSOR

CLUTCH &
TENSION SPRING

PILOT
LAMPS

R.G.D. standard for 22 guineas. Model
535, an all -wave super -het radiogramo-
phone with automatic record changer is
lowly priced at 35 guineas. It has high
quality output from 6o to 7,000 cycles.
A special version for D.C./A.C. mains
is priced at 38 guineas.

...--- HINGED

SPIN -WHEEL

SCALE

WAVE
CHANGE
LEVER

AND
EXTENSION

ROD
TO

SWITCH

covering all -waves that does not require
any dry batteries, and a new innovation
for Ekco, a miniature portable. A very
good receiver is the AW88, an 8 -stage
all -waver at I23 guineas. There is also
AW98, a 9 -stage all -waver for 151
guineas with a battery version at 13
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NEWS
FOR 'FIDELITY FANS'

Planoilex
NEW SPEAKER FOR
`QUAILYSPECIAL'SETS

30 cycles to 14 kilocycles-the widest range of
frequencies yet covered by a speaker of
" domestic proportions-this new W.B. product
covers the band without departing more than a
few decibels from the datum line anywhere.
BUT-you must have a very high quality special
receiver to operate it. Particulars of a suitable
set, capable of assembly at reasonable cost are
included with each speaker.
For those who can only enjoy the sort of radio
which is hardly distinguishable from a personal
performance, this new speaker and its set will
open up new prospects.

30 cycles
to 14

Kilocycles
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The new Plano& x speaker for special - local -
station sets will make a stir among technicians.

Price, £5 5s.

RADIOLYMPIA
STAND 75

Shows these and other items

ADVT. OF WHITELEY

Stentorian
ALL -WAVE SETS!
For those who buy
`ready-made' radio
For critical listeners who have no time to build
the sort of set they like, this new range of sets
is marketed.
Although not special " one station" receivers-on
the contrary they have world-wide range-their
quality of reproduction is well ahead of normal
standards.

Prices are extremely moderate as will be seen on examination
All -Wave Superhet 9k gns. for A.C. operation, 8 gns. for
battery operation (less batteries) ; All -wave A.C." straight "
four -valve receiver, 8gns. Self-contained battery sets 7,k gns.
and 6 gns. respectively, including full-size batteries.
Attractive H.P. terms are available on all.,tidelity&Precision
The makers, in their determination to maintain
high quality and precision workmanship, are
deliberately restricting output irrespective of

demand. There will, however, be enough
Stentorian sets to provide stocks for many good
dealers.

ELECTRICAL RADIO CO.,

FOR NORMAL
RECEIVERS
Modified Stentorian
brings increased fidelity

Stentorian
riaNnewa

nd
its response

curve
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Any improvement on the well-known Stentorian's
amazing ability to - straighten a long range
set's output curve has by many been considered
unlikely. That feat has, however, been achieved
this year in an unmistakable manner-as a few
minutes' listening will show you. Prices remain
extremely reasonable.

Senior (Type 38S) 42/.
Junior (Type 38J) 32/6
Baby (Type 38B) 23/6
Midget (Type 38M) ... 17/6

The first three are also available in handsome
cabinets, Senior and Junior cabinet models are
also incorporating distortionless constant imped-
ance volume controls and button switches for
" Long Arm remote switching. Your dealer
will gladly show them.

HIGH PRAISE FROM
WELL-KNOWN EXPERT

Mr. Kenneth Jowers, the well-known Short-wave Editor, of
" Television and Short-wave World," has expressed the
following opinion :-
WE. loudspeakers embody so many
unique features that they should become
the automatic choice of all radio
constructors and listeners.
The fool -proof matching system ensures
that even non -technical users obtain
best possible quality, while they are
without question the most suitable loud-
speakers for extension use. I was partic-
ularly impressed by the design of the new centring device
and the excellent workmanship put into the manufacture
of these loudspeakers.

LTD., (VISION DEPT.), MANSFIELD, NOTTS.
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Microphones and Speakers
guineas. Amongst the inexpensive re-
ceivers is an A.C./D.C. super -induct-
ance instrument type B38, priced at
46 19s. 6d. An A.C./D.C. all -wave con-
sole is also available for 141 guineas,

Make a point of seeing the Hivac Way-
farer receivers on Stand No. 27. This is

the Wayfarer Major.

while the Baby Pick -me -Up Portable is
priced at 47 19s. 6d. New cabinets are
also an important feature of Ekco re-
ceivers this season.
STAND No. 70. BUSH RADIO, LTD.

Receivers on this stand vary very con-
siderably in price. There is an excel-
lent all -wave console for 15 guineas, a
battery operated all -waver at 12

guineas, an A.C./D.C. all -waver at 121
guineas, and a battery -super -het type
SB44 for 8 guineas. Bush are also very
proud of their all -wave super -het at To
guineas. It uses 5 valves and tunes
from 16.5 metres upwards.
STAND No. 72. THE MULLARD

WIRELESS SERVICE CO., LTD.
In addition to special high gain

valves of all kinds, special television
tubes and cathode-ray tubes for oscil-
loscopes, Mullard have a completely
new range of receivers. There is a 3 -
valve battery model for 7 guineas, a 4 -

valve all -wave battery super -het at 9
guineas, a 5 -valve A.C. super -het cover-
ing short -waves at 7 guineas, and a de-
luxe all -wave receiver for A.C. mains
at 15 guineas. We feel that the 7 -guinea
5 -valve super -het should cause some ex-
citement amongst our readers.
STAND No. 75. WHITELEY ELEC-

TRICAL RADIO CO., LTD.
Everybody knows of W.B. loud-

speakers, but this year there is to be a
complete range of high -quality receivers
designed to obtain the maximum qual-
ity from their newly -designed range of
loudspeakers. For those needing loud-
speakers for extension use, we strongly
recommend W.B. units owing to the
fact that even non -technical users can

obtain the maximum quality their re-
ceiver is capable of giving. W.B. in-
struments include a special matching
system so that they will accurately line
up with almost any type of output
valve. Also this matching system en-
ables three or four loudspeakers to be
inter -connected, each speaker being cor-
rectly matched, so giving perfect
quality
STAND No. 77. WESTINGHOUSE

BRAKE AND SIGNAL CO., LTD.
A complete new range of accumulator

chargers are being shown, together with
some special H.T. rectifiers of the
stripped type. Make a special point of
seeing the photo -cells on this stand, and
also the L.T. rectifier for operating
model railways giving a 5 amp. inter-
mittent output.

The Cossor all -wave console, model
438.

STAND No. 8r. DUBILIER CON-
DENSER CO. (1925), LTD.

The short-wave amateur will find all
the condensers he requires on this stand.
There are also a large number of dry
electrolytic condenser blocks, a range of
noise -free resistance and volume con-
trols. Also examine the high -voltage
condensers for television work and the
special ceramic condensers of minute
capacity.
STAND No. 84. PILOT RADIO, LTD.

These receivers are well-known
amongst amateurs for their particularly
fine performance on short -waves. One
model, type U535, uses the new Octal
valves and tunes from 16 metres. Selec-
tivity on the amateur bands is of an
extremely high order. An all -wave bat-
tery super -het is priced at 11 guineas,
while a two -waveband 5 -valve super -het
is priced at 81 guineas. Amatevrs should
examine the tuning dial on the Pilot
all -wave receivers, particularly with re-
gard to the floodlighting.
STAND No. 85. BURNDEPT, LTD.

We have been fortunate enough to
have the opportunity of giving an ex-

tensive test to the new 259 Burndept re-
ceiver. It is admirably suitable for
amateur use, tunes continuously to all
amateur bands from 13.5 metres, and
gives 5 watts high quality output from
electron -coupled output valves. This re-
ceiver, priced at 18 guineas, is one of
the most sensitive of its kind displayed
at Radiolympia. For those who wish to
have reliable all -wave listening at mini-
mum cost is model 270, a battery opera-
ted four -wave receiver for 48 5s. with
battery and accumulator. An A.C./D.C.
version is available for 9 guineas. The
model 274 is called the Portable in
Dress Clothes, and from actual test we
can endorse the claims made for this re-
ceiver. It is priced at .47 2s. 6d. ready
to work, and has an unusually high
sensitivity factor. An interesting re-
ceiver is a transportable for battery
operation at 11 guineas, and for A.C. or
D.C. operation at 12i guineas. These
receivers pick up a large number of sta-
tions without external aerial.
STAND No. 88. MILNES RADIO

CO., LTD.
A complete range of receivers is being

shown, all for all -wave operation and
suitable for battery or mains use. These
receivers give high quality output and
have a low noise -level on short -waves.
STAND No. 9o. TELSEN ELECTRIC

CO. (1935), LTD.
Every amateur should make a special

point of seeing the complete range of
apparatus on the Telsen stand. There
are universal receivers, a universal
tester, an output meter, signal genera-
tor, capacity analyser, valve voltmeter,
microphones, transformers and some ex-
cellent short-wave components.
STAND No. 92. SHAF TESBURY

MICROPHONES, LTD.
A complete range of microphones is

being shown on this stand. There is

Belling er Lee specialise in these sort of com-
ponents. This is a special plug -and -socket suitable

for very high voltage work.

also a super horn speaker and self-con-
tained portable equipment for operation
on A.C. or D.C. mains complete with
velocity microphone and two loud-
speakers. Transmitting amateurs will

(Continued on page 56o)
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Progress in Television

THE WILLA
CAT

TYPE M.46-15
PRICE 15 GNS.

E RAY

A selection from the ran  e of Mullard Cathode Ra
Tubes for Television

SCREEN COLOUR 8z
APPROX. DIAMETER

and Oscillographic

MAX.
ANODE VOLTS

purposes

DEFLECTION
METHOD LIST PRICETYPE NO.

M.46-15 White 15" 5,000 Electro-Magnetic £15 15s.
M.46-12 White 12" 5,000 Electro-Magnetic £12 12s.
EM.46-12 White 12" 5,000 Electro-Static £15 15s.

Electro-Magnetic
E.46-12 White 12" 5,000 Double Electrostatic £15 15s.
E.46 -G10 Green 10" 5,000 Double Electrostatic £12 12s.
E.42 -B6 Blue 6" 2,000 Double Electrostatic £ 8 8s.
A.41 -N4 Green* 4" 1,200 Double Electrostatic £ 6 15s.
E.40 -G3 Green 3" 800 Double Electrostatic £ 3 10s.
4002 Green 4" 1,000 Double Electrostatic £ 6 15s.

* Special Long Persistence Screen.

Write for Technical
Information Sheet
giving full data, to:- Mullard

Wireless Service Co. Ltd.,
Cathode Ray Tube Dept.,

225 Tottenham Court Road,
London, W! I.

E
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A Beam Valve Oscillator
ALTHOUGH the main function of

a crystal -controlled oscillator in
a transmitter is to keep the radi-

ated wave on a given frequency, the
amount of radio -frequency generated
in the crystal stage is also of consider-
able importance. Where cost is im-
material, amateurs can use low -power
and even inefficient oscillators, making
up the low output by the use of one or
more amplifiers at crystal frequency.

As, however, the majority of amateur
stations have to be designed with cost
as the most important factor, crystal
oscillators giving high radio -frequency
output are rather important.
An American
Tetrode

Much has been heard about the popu-
lar American 6L6. Some amateurs feel
that this is the most satisfactory valve
for fundamental and harmonic output,
while others find that they are so tricky
in oscillation that crystals fracture very
easily. It has been discovered that
while the crystal current in the 6E6
valve is comparatively low when every-
thing is working correctly and anode
and screen voltages are in order, the
crystal current will rise from 8o to 90
M/a. to almost zoo M/a. with incorrect
screen and anode voltages. This causes
severe crystal heating at the best of
times, coupled with appreciated fre-
quency shift and, in some circum-
stances, even crystal fracture.

For these reasons the beam valve has
not become as popular as it should be.
It must be realised that with modern
high -slope output valves needing only
a comparatively low amount of drive,
that efficient three -band transmitters

We take pleasure in presenting this
crystal oscillator for it uses a new
British tetrode valve which is very suit-

able for amateur use.
can be built using high -power crystal
oscillators driving straight into the
power amplifier stage.

We have been experimenting with a
T55 Taylor valve as a power amplifier
running with an input of up to 85 watts

This is the original
experimental chas-
sis on which we
tested the AC4/
PEN. It is not
essential to use such
a large diameter
coil, but it has one
advantage, a tap-
ping point can be
made during the
experimental

stages.

and find that it can be over -driven if
needs be from a single beam valve
crystal oscillator. With these two
valves we have been able to obtain am-
ple efficiency on 4o and 20 metres, and
with a little care on 8o, 4o and 2o
metres.

However, a new British valve has
been introduced of the beam type that
is very similar to the 6L6, but seems to
be more docile in operation. It requires
a considerably lower voltage, and
operates with extremely low crystal
current. This valve, the Mazda
AC4/PEN, is intended for use as a high
audio output pentode amplifier, but its
characteristics are such that it is ideal
for use in crystal oscillator circuits.

Using the
Valve

The circuit finally used is shown in
Fig. 1, and this calls for little comment
as it is comparatively straightforward.
A 6o M/a fuse bulb, however, is con-
nected in series with the crystal and
earth, and in normal circumstances this
barely glows, showing that the crystal
current, crystal heating and frequency
drift are negligible.

Shunting the crystal is the conven-

tional radio -frequency choke, plus a
resistance of loo,000-ohms to give the
semi -automatic bias. The balance of
the bias is obtained by means of a 400 -
ohm 3 -watt resistor in series with the
cathode, the valve being, of course, of
the indirectly heated type.

Low
Voltage

Screen voltage varies between too and
15o, and screen supply should be care-
fully by-passed to cathode by a.or-mfd.
condenser. An anode voltage of 250 is
ample, and if this voltage is increased
there is very little rise in power output.
At maximum operating conditions the
anode current is 6o M/a, giving a D.C.
input of r5 watts, and although this is
very high for the average crystal, it can
be tolerated owing to the abnormally
low crystal current. At this input be-
tween 9 and t t watts of R.F. output can
be obtained at fundamental frequency,
which is more than sufficient to drive
the average valve of high efficiency up
to ioo watts.

For example, the T55 can be driven
to provide a grid current of no less than
26 M/a, which is comparatively high
when one considers that there is no sub -

100.000 400 100/150.v

Fig. 1.-The circuit is quite conventional, but in
case of accidents, do not omit to include the fuse -bulb.

amplifier stage. To obtain maximum
efficiency it is important that the
capacity across the anode coils is
approximately 8o-mmfd., and although
this can be obtained from a conven-
tional single section condenser, we, in
our experiments, used a two -section
condenser in parallel merely for con-
venience. Also, as regards the tuning
coil, later experiments show that there
is no need to increase the diameter of
the anode coil beyond an inch and a
half, although we did obtain the
impression that the original 3 ins. coil
was more effective.

Another feature in favour of the beam
valve is that there is sufficient anode
to grid capacity to allow the valve to
oscillate without the use of additional
external capacity, as in the case of
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PREMIER SUPPLY STORES
All Post Orders to-

" THE" RADIO MAIL ORDER HOUSE
Jubilee Works, 167, Lower Clapton Rd., London, E.5

CALLERS TO -50, HIGH STREET, CLAPHAM, S.W.4. (Mac. 2381)
And 165 & I65a, FLEET ST., E.C.4 (Next door to Anderton's Hotel). (Central 2833)

Offer the following Set Manufacturers' Brand New Surplus Goods at a Fraction of the Original Cost ; all goodsguaranteed perfect ; carr. paid over 5,- ; under 5/- postage 6d. extra. Orders under 5/. cannot be sent C.O.D.

SHORT-WAVE COMPONENTS
SHORT-WAVE COILS, 4- and 6 -pin types, 13-26,
22-47, 41-94, 78-170 metres, 1/9 each, with circuit.
Special set of 3 4 -pin S.W. Coils, 14-150 metres,
4/- set, with circuit. Premier 3 -band S.W. Coil,
11-25, 19-43, 38-86 metres. Simplifies S.W. receiver
construction, suitable any type circuit, 2/6.
COIL FORMERS, in finest plastic material, 1 in.
low -loss ribbed, 4- or 6 -pin, If- each.
SHORT-WAVE CONDENSERS. All brass
with integral slow motion, .00015 tuning, 3/9 ;
.00015 reaction, 3/3. British Radiophone 2 -gang
.00016, 5/6.
H.F. CHOKES. S.W. 10-200 metres, 9d. ;

S.W. screened, 1/6 ; standard screened 180-
2,000 metres, 1/6.
CERAMIC S.W. VALVE HOLDERS, 4-, 5- or
7 -pin. Chassis type, 6d. ; B.B. type, 8d.
GLASS AERIAL INSULATORS, 4d. each.
BEEHIVE STAND-OFF, 6d. each.
SCREENED FLEX, single, 3d. yd. Twin, 4d. yd.

SHORT-WAVE KITS
NEW 1937 I -VALVE SHORT-WAVE RE-
CEIVER OR ADAPTOR KIT 13 to 86 metres
without coil changing. Complete Kit and Circuit,
12/6. VALVE GIVEN FREE! DE LUXE MODEL
14 to 150 metres, complete Kit with Chassis,
4 Coils and all parts, 1716. VALVE GIVEN FREE !
SUPERHET CONVERTER KIT, 13/6.
DE LUXE MODEL, 18/6.
S.W. SUPERHET CONVERTER, for A.G.
Mains Receivers, 20/-. A.C. Valve given FREE!
NEW 1937 2 VALVE S.W. KIT, 13 to 86 metres
without coil changing. Complete Kit and Circuit,
19/6. VALVES GIVEN FREE ! DE LUXE
MODEL, 14 to 150 metres. Complete Kit and
Chassis. Coils and all parts, 25/-. VALVES
GIVEN FREE
3 VALVE S.W. KIT, S.G., Det. and Pen., 42/-.
VALVES GIVEN FREE!
LISSEN ALL -WAVE COILS, 12-2,000 metres,
complete with switching and wiring diagram.
Special Offer, 6'11. TELSEN 3 -gang
iron -cored Band -Pass coils with integral switching,
200-2,000 metres, 12/6 set.

PREMIER HIGH-FIDELTY P.A.
AMPLIFIER KITS

3 -WATT A.C. 2 -stage AMPLIFIER for Mike or
Pick-up. Complete Kit of Parts with 3 valves, 40/,
Wired and tested, 55/-.
7 -WATT A.C./D.C. 3 -stage AMPLIFIER. High -
Gain, Push -Pull output. Complete Kit of Parts with
5 matched valves, E4 4s. Wired and tested, E5 55.
10 -WATT A.C. 3 -stage AMPLIFIER incorporating
Phase -Inversion and Push -Pull Triodes. Enormous
gain and straight line reproduction. Complete
Kit of Parts, including 5 matched valves, E5 5s.
Wired and tested, a 7s.
Write for details of our new A.C.-D.C. Portable
Amplifier.

PREMIER TRANSVERSE-
CURRENT MICROPHONE

Reisz pattern. Large output, exceptionally fine
frequency response with low hiss level. Fre-
quency range, 45-7,500 cycles, plus or minus
2D8, 30/,
Transformer, 5/- ; Table Stand, 7/6 ; Adjust-
able Floor Stand, 22,6.
PREMIER L.T. CHARGER KITS for A.C. mains,
including Westinghouse Rectifiers and Tapped
Mains Transformers. 8 volts at amp., 14/6 ;
8 volts I a. 17/6 ; IS volts I a., 19/- ; 15 15 volts
I a., 37/6 ; 15 + 15 + 15 volts I a., 50/. ; 8 volts
2 a., 29/6.

TAYLOR TRANSMITTING TUBES
866, 11/6, 866A. 27/6, 866B. 17/6, 822 105/, 203A.
72/-, 845 72/-, 203B. 43/-, 825 29/6, 814 105/-,
T.55 45/-, 756 27/6, 841A. 40/-.

R.C.A. TUBES
800 65/-, 801 29/., 802 25 6.

FOR AMATEUR TRANSMITTERS!

Self -powered A.C.-D,C.40 metre 10 watt.
C.W. 3 Tube Transmitter, using Pentode
as Crystal Oscillator. Wired and Tested
on Metal Chassis, with Meter Tubes,
Crystal (please state frequency
required) and enclosed holder. With
Key. Ready for immediate £4.4.0
use

The New "Premier" Short Wave Con-
densers, with Trolitul Insulation. Certi-
fied superior to Ceramic. All -brass Con-
struction. 40 mmfd. 1/7 ; 100 mmfd. 1/10;
160 mmfd., 250 mmfd. 2/6.
Double-spaced 15 mmfd. 2/9, 40 mmfd.
3!6.

AMERICAN VALVES
We hold the largest stocks of U.S.A. tubes
in this country and are sole British Distributors for
TRIAD High -Grade American Valves. All Con-
ceivable types in stock. Standard types, 5/6 each.
All the new Metal -Glass Octal Base tubes : 6N7, 6L7,
6N6, 6A8, 6K7, 617, 6C5, 6Q7, 6F5, 524, 6D5, 6B6,
6H6, 6Z6 at 6/6 each, '110 and 250, 8/6 each. 4-, 5-,
6- and 7 -pin U.S.A. chassis mounting valveholders,
6d. each. Octal Bases, 9d. each.

EUROPA MAINS VALVES
Famous Europa 4 v. A.C. types, H.L., L., S.G., Var.-
Mu-S.G., H.F.-Pens., Var-Mu-H.F. Pens., I, 3 and 4 -
watt A.C. directly -heated output Pentodes. Full -
wave rectifiers, 250 v. 60 m.a. A.C./D.C. types.
20 -volt .18 amp. S.G., Var.-Mu- S.G., Power, and
Pentode. All 4/6 each.
Following Types. Full -wave rectifiers, 350 v.
120 m.a. and 500 v. 120 m.a. 2i watt indirectly -
heated Pentodes. Frequency Changers (Octode).

Double Diode Triodes, all 5/6 each.
2i, watt Directly Heated Triodes, 6/6 each.

BATTERY VALVES. 2 volts, H.F., L.F., 2/3.
Power, Super -Power, 2/9. S.G. Var.-Mu-S.G., 4- or
5 -pin Pentodes, H.F. Pens., Var.-Mu-H.F. Pens., 5/..
Class B, 5/-.

PREMIER'S FAMOUS MAINS
TRANSFORMERS

PREMIER wire -end type with screened primaries,
tapped 20-250 v. Centre -tapped Filaments. Guaran-
teed one year. H.T. 8 & 9 or H.T. 10 with 4 v. 4 a.
C.T. and 4 v. I a. C.T., 8/6. 250-250 v. 60 m.a. or
300-300 v., 4 v. I a., 4 v. 2 a. and 4 v. 4 a., all C.T.,
8/6. 350-350 v. 120 m.a., 4 v. I a., 4 v. 2 a. and
4 v. 4 a., all C.T., 10/6. Any of these transformers
with engraved panel and N.P. terminals, 1/6 extra.
500-500 v. 150 m.a., 4 v. 2-3 a., 4 v. 2-3 a., 4 v. 2-3 a.,
4 v. 3-4 a., all Cf., 17/6. Super model, 19/6. 500-
500 v. 200 m.a., 5 v. 3 a., 4 v. 2 a., 4 v. 2 a., 4 v. 3-5 a.,
all C.T., 25/- (for use with 83 or 523 rectifier cost
only 5/6 to obtain 500 v. 200 m.a.) 500-500 v. 150 m.a.,
no L.T.'s, 12/6. 1,000-1,000 v. 15 m.a., no L.T.'s,
19/6.

AUTO TRANSFORMERS, step up or down,
60 watts, 7/6 ; 100 watts, 10-.

SPECIAL OFFER PHILLIPS MAINS TRANS-
FORMERS, 450-450 v. at ISO m.a. or 500-500 v.
100 m.a. 4 v. 4 a. C.T. ; 4 v. 4 a. and 4 v. 3 a.
Screened Primary. Tapped input 100-250 v., 12/6.

FILAMENT TRANSFORMERS, Tapped
Primaries, 200-250 v. All secondaries C.T. 4 v. 3 a.,
7/6 ; 4 v. 5 a., 8/6 ; 7.5 v. 3 a., 7/6 ; 6 v. 3 a., 7/6 ;

2.5 v. 8 a., 7/6 ; 6.3 v. 3 a., 7/6 ; 5 v. 3 a., 7/6.
SMOOTHING CHOKES, 25 m.a., 2/9 ; 40 m.a.,
4/- ; 60 m.a., 5/6 ; 150 m.a., 10/6. 2,500 ohms,
60 m.a. Speaker Replacement Chokes, 5/6. 250
m.a. Chokes, 2I/-.

METERS
MOVING -IRON flush type milliamp meters in
21 -in. Bakelite Case, to read A.C. or D.C. Ranges,
10, 20, 30, 50, 100, 150, 250 and 500 m.a., also 1, 3,
5 and 10 amps., 6, 16 volts, all 5/9 each. 0-250 v., 8/6.
MOVING COIL METERS, 0-I m.a., 2R -in.
flush Bakelite Case, resistance, 100 ohms, 18/6.
Super model, 3i -in. case, 22/6.
VOLTAGE MULTIPLIERS, any value, 1/- each.
Tapped milliamp shunts for 10, 50, 100 and 200 m.a.,
4/- each.

MOVING COIL SPEAKERS
All fitted with Output Transformers

MAGNAVOX. Mains energised. " 154," 7 -in.
cone, 2,500 ohms 4 watts, 12/6 ; " 152," 9 -in.
cone, 2,500 ohms, 17/6 ; " 152 Magna," 9 -in. cone,
2 500 ohms 6 watts, 37/6. Magnavox P.M.'s-
" 254," 7 -in. cone, 16/6 ; "252," 9 -in. cone, 22/6.
ROLA latest type P.M.'s, 15/-.

JENSEN P.M. Speakers, 10/6. R. and A. energised
Speaker, diameter, 2,500 -n- field. Pentode
Transformer, strongly recommended, 11/6.
MAGNAVOX " 33," " 33 Duodes " and " 66 "
Speakers can always be supplied from stock.
SPECIAL OFFER of large B.T.H. energised Moving
Coils. 10k in. diam., 1,650 -n- field. Power or
Pentode Transformer (state which required), 14'6.
TELSEN 1937 P.M. MOVING COIL SPEAKERS
with 10 ratio matching transformer, 11/6.

GRAMOPHONE MOTORS
COLLARO Gramophone Unit, consisting of A.G.
motor, 100-250 v. high -quality pick-up and volume
control, 45'- ; Collaro motor only, 30/- ; Collaro
Universal Gramophone Motor, 100-250 v. A.G./D.C.,
with high quality pick-up and volume control, 67/6 ;

Collaro Universal Motor only, 49/6 ; EDISON
BELL double -spring motors including turntable
and all fittings, 15/- ; COSMOCORD Gramo.
unit, comprising A.G. motor pick-up and volume
control (list 55/-), 35/9. A.C.-D.C. Model, 52/6.
COSMOCORD PICK-UPS, with tonearm and
volume control, 10/6 each.
PICK-UP HEADS only, 4/6 each.
TUBULAR CONDENSERS, non -inductive, all
values up to .5 mfd., 6d. each.
Wire -end RESISTORS, any value, I watt, 6d. ;

4 watts, If- ; 8 watts, 1/6 ; 15 watts, 2/- ; 25 watts,
2/6 each.
Reliable MORSE KEYS with Morse Code engraved
on bakelite base, 2/- each.
Bakelite case BUZZERS, 1/6 ; Walnut case
" Loud -tone," 2/6 each.
ELECTROLYTICS. U.S.A., 4 or 8 mfd. 530 v.
peak, 1/9 each. Dubilier, 4 or 8 mfd. 500 v., 3/- ;
8 + 4 mf., 8/- ; 8 + 8 mf., 5/- ; 50 mfd. 50 v., 1/9 ;
10 mfd. 50 v., 6d. ; 25 mfd. 25 v., If. ; T.C.C. 8 mfd.
650 v., 4/- ; 15 mfd. 50 or 100 v., If- ; 50 mfd. 12 v.,
1/-. Paper Condensers. W.E., 250 v. working
4 mf., 2:- ; 2 mf. ; I mf., 6d. Dubilier 500 v.
working 4 mf., 4/- ; 800 v. 4 mf., 6/-. Hunts 8 + 8
mf. 450 v., 2/..
DIALS,-Clarion Illuminated S.W. slow-motion
Dial with 2 -in. knob, 2/.. Premier All -Wave
2 -speed Dial, full vision straight-line, dual ratios
10-1 and 150-1, 6/6, with escutcheon. Utility
4 -in. Cursor Micro -dial 100: I, 6/3. Potentio-
meters by well-known makers. All values up to
I meg., 2/- ; with switch, 2/6.
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Tri-tet Operation
valves such as the highly screened pen-
todes.

For those who are not acquainted
with the crystal oscillator circuits, an
arrangement, as in Fig. 1, can be con-
sidered as a straightforward tuned
plate, tuned grid oscillator. In the
anode circuit is the normal tuning coil
and condenser, while in the grid circuit
is a crystal which will resonate at a
given frequency. The anode circuit is
then tuned to a little higher than the
frequency of the crystal to obtain oscil-
lation. It must be remembered that

oscillation stops when the anode circuit
is tuned to resonance to the crystal fre-
quency or even to a lower frequency.

Feed -back from anode to grid is
through the inter -electrode capacity be-
tween grid and anode, so it will be seen
that a valve with perfect screening and
too low a minimum capacity will not
oscillate in this type of circuit unless a
slight external capacity is connected
between grid and anode.

The same valve can be used in a con-
ventional tritet circuit with a cathode
coil, but in such circumstances the con-
denser across the anode coil should
have a maximum capacity of approxi-
mately .000025-mfd. if maximum
efficiency is to be obtained. A capacity
of .00m-mfd. should he parallel across
the cathode coil and in such circum-
stances an anode efficiency of about 4o
per cent, should be obtained as com-
pared with 75 per cent. when the valve
is used as an oscillator at crystal
frequency.

An excellent three -band transmitter
by using the tritet circuit followed by a
Teo or a T55, while one of our readers
has already experimented with the
AC4/PEN as a single valve C.W.

transmitter, so making a very compact
outfit.

As can be seen from the illustration,
this crystal oscillator unit is mounted
on a 6i ins. square steel chassis on
which there is ample space for a large
coil. A bolt is fitted to the middle of
the chassis and this is used for all earth
points. This is rather important and it
is essential that this single point be
used rather than to take the earth re-
turns to the nearest point on the
chassis.

Although a 40 -metre crystal is used in

The split stator
condenser shown is
used as a single
unit condenser, but
it can be used as a
split stator and
then the anode coil
must be centre tap-
ped, but the anode
by-pass condenser
can be omitted.

this particular circuit, the AC4/PEN
will provide high output on all
amateur bands from 20 to i6o metres,
providing the correct tank and anode
capacities are employed.

We have not been successful in

A BEAM VALVE OSCILLATOR.
CHASSIS.
x-Chassis 9 ins. by 9 ins, by 2 ins. (A.P.A.)
COIL FORM.
x-CT4 (Raymart).
CONDENSER, VARIABLE
x-Special 2 -gang type E (Polar).
CONDENSERS, FIXED.
x-oox-mfd. type 69oW (Dubilier).
4-.or-mfd. type 692 (Dubilier).
CRYSTAL.
1 -40 -metre with enclosed holder (Brooke

Measuring Tool Co.).
HOLDERS, VALVE.
2 -7 -pin type V5 (British Mechanical Pro-

ductions).
RESISTANCES, FIXED.
x-xoo,000-ohm type 2 watt (Erie).
I -400 -ohm type 3 watt (Erie).
SUNDRIES.
24-6 B.A. roundhead bolts, nuts and washers

(Premier Supply Stores).
x-6 miA fuse bowl and bolder type F7 (Bulgin).
VALVE.
I-AC4/PEN (Mazda).

obtaining satisfactory results on ultra
high -frequencies owing to the fact that
the valve tended to oscillate at various
frequencies in addition to the one re-
quired. The circuit, of course, used on
ultra high -frequencies is of the electron -
coupled type.

"Radioiympia "
(Continued from page 5 56)

find a lot of items of interest on this
stand.
STAND No. 94. BRITISH MECHAN-

ICAL PRODUCTIONS, LTD.
Better known as Clix, some new low -

loss valveholders are being displayed
together with a very complete range of
plugs, sockets and terminals of all
kinds. There is also a long reach plug,
a plug socket and dual-purpose croco-
dile clips, all of which are particularly
useful.
STAND No. 165. WRIGHT AND

WEAIRE, LTD.
Although on this stand there are a

whole host of new interesting com-
ponents, two outstanding items are a
three -range coil with built-in trimmers,
covering from 19 metres, and a most
useful mains transformer which will
provide twin high voltage outputs, and
L.T. windings for British and American
valves.
STAND No. 167. WESTON ELEC-

TRICAL INSTRUMENT CO.
A new super -sensitive analyser is well

worth close inspection. It is very flex-
ible and would more than cover the
needs of the experimenter and service
engineer. Also examine the superoscil-
lator, valve voltmeter and capacity
meter.
STAND No. 210. THE 362 RADIO

VALVE CO., LTD.
This company, pioneers of transmit-

ting pentodes, are introducing some new
valves this season including an in-
directly heated top grid hetrode with a
split anode and ceramic base. It can be
used as a single diode hetrode, double -
diode tetrode, or split anode magnetron.
Transmitting pentodes for 15, 3o and 6o
watts input are also being shown, while
there are some new high output modul-
lators.
British -Built American Receivers

It is interesting to note that many
of the more prominent American set
manufacturers with a good export
market are now allowing British
makers to build their receivers,
or at least assemble them in this
country. In several instances we
have discovered that the British-.
built model is better as regards
quality and noise level than its
American counterpart. This change
of heart on the part of the
American manufacturers should re-
sult in considerably more interest in
British -built American receivers, not
only because they are probably better
in many respects, but primarily be-
cause of the fact that service can be
obtained. While on this topic, the
first beam valve generally attributed
to American designers was actually
produced in this country.
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The Westinghouse Exhibit

includes Metal Rectifiers for
every branch of Radio. Special

attention has been given to the
requirements of experimenters

in Television. Your notice is

particularly directed to the

range of H and J -type rectifiers,

which are indispensable for

economical power supply for
Television Circuits.

.ti_tmA

.......... .4. .413..oato .... . .--0:04.0.10
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If you cannot visit the Exhibition,
fill in the coupon below for your
copy of "The All -Metal Way, 1938,"
which should be in the hands of
every experimenter in Radio and

Television.

WESTINGHOUSE to
METAL RECTIFIERS

Westinghouse Brake & Signal Co., Ltd.
82, York Road, King's Cross, N.I.

Please send me a copy of " The All Metal -Way,
1938." I enclose 3d. in Stamps.

Name

Address

T.Sept.1937.
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A Mechanical Vibrator
Battery Eliminator

FOR many years one of the most
serious problems confronting the
amateur interested in reception and

transmission has been how to obtain
adequate power supply without having
to fall back on the public supply mains.

Also those who are without mains of
any kind living in country districts have
been forced to use battery -operated re-
ceivers with small output valves in

order to minimise ,the H.T. consump-
tion from the dry. batteries. In the
majority of circumstances this meant
that even modern receivers were giving
quality of a very inferior order because
users were more interested in battery
economy rather than good quality.

Transmitting amateurs interested in
portable or field day work have had to
purchase expensive rotary converters or
to use dry batteries at a discharge rate
much higher than that for which they
were intended.

A Self -rectifying
Unit

The release by Messrs. A. F. Bulgin
of rather a novel type of self -rectifying
vibrator seemed to indicate a new source
of trouble -free high-tension. We have
already in past issues given some brief
details of these vibrators, but now after
having tested them for a very consider-
able period, we have come to the con-
clusion that they represent a practical
solution for those who wish for mains
set performance without mains supply.

The type HTVi has been in use in
our laboratory for over coo hours and
has so far proved satisfactory in every

For those without mains supply this
simple unit presents a reliable solution
to the H.T. battery problem. A large
receiver can be run entirely from an ac-
cumulator in conjunction with this

mechanical vibrator unit.

respect. This unit is in appearance
similar to the conventional tubular elec-

Although the unit
is made up on a
steel chassis there
is no reason why it
should not be made
part and parcel of
the battery receiver
providing it is ade-
quately screened.
As shown, the
vibrator is no larger
than the average
electrolytic con-
denser and has a
simple 5 -pin base.

trolytic condenser and is fitted with a
5 -pin base suitable for the special
holder supplied. The vibrator is
mounted in a special sponge rubber
housing on rubber blocks so that it is
almost noise -free. In addition, the
cylinder is fitted with a double zinc wall
which acts both as a container and
screen. The wave -form which we have
checked on an oscilloscope is remark-
ably good considering the simplicity of
the unit.

The model we have been testing is
designed for operation from a 6 -volt
accumulator and is fitted with springs

H. -r+3

R2
H:7+ 2 o-vvonn".

H.T+ I o

H.T. - 0

'r00003)
2.0 H. mi

178 8 -

of monel metal with tungsten contacts,
the whole being insulated against i,000
volts A.C. With a 6 -volt input the ap-
proximate output is 4 volts A.C. which
is then fed into a special transformer,
the secondary of which gives z5o volts
at 15 watts, that is, up to 6o M/a.

Lower
Voltages

For those needing only a compara-
tively low voltage, a special type of
transformer is available giving an out-
put of 150 -o -15o volts at 6o M/a. The
circuit which we have used is a well -
tried one and is shown in Fig. i. It
will be seen from this that a 6 -volt accu-
mulator feeds into the vibrator unit
which converts this d.c. voltage via
means of the vibrator springs into an
alternating current voltage. This A.C.
voltage can then be stepped up to al-
most any A.C. voltage providing the
maximum 15 watts is not exceeded. The
circuit is self -rectifying so that a D.C.
voltage is ultimately obtained and fed
into a conventional smoothing circuit
consisting of a 6o M/a. smoothing
choke by-passed on either side by an
8-mfd. electrolytic condenser. Between
the free end of the choke and chassis is
a potential of 250 volts at 6o M/a. and
therefore this maximum voltage is ob-
tainable between H.T. negative and
H.T. +3. It is therefore suitable for
directly feeding large output valves of
the A.C. triode and pentode types or
even D.C. valves when 'the filaments
are run from an accumulator.

H.T. + r is intended to provide a com-
paratively low voltge for the screens of
screen -grid and pentode valves. The
resistance Ri has a value of 5o,000
ohms and passes a continuous current of
5 M/a., and when tapped at its mid-
point will naturally give 130 volts. As,
however, this resistance is of the semi -
variable type a constant voltage be-
tween zero and 26o with a current flow
of 5 M/a. can be obtained at H.T.i tap-
ping. The tap point is by-passed to

u r.V.I FROM
UNDERSIDE

Yet,t.ovi

fl
PLAIN \

0
0 TWISTED § E GREEN

I \I
RED
SPOT 5434

-0 - 6v 0-e

Fig. 1. - The
fundamental circuit
cannot be modified
but resistances 111
and R2 can be
varied to give vary-

ing outputs.
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McGraw-Hill Books
FUNDAMENTALS OF VACUUM
TUBES. Published 1937

By AUSTIN V. EASTMAN, Assistant Professor of
Electrical Engineering, University of Washington,
438 pages, 6 x 9, 363 illustrations. 24/- net.

Discusses at length the principal types of vacuum tubes-
high vacuum tubes, mercury -vapour tubes, photo tubes,
and several special varieties-and the laws underlying
each with engineering analyses of their more important
applications. Planned to give the reader a thorough
grounding in the laws governing the operation of the
vacuum tube upon which he can readily familiarise himself
with the details of any special application.

RADIO RECEIVING AND TELE-
VISION TUBES
Including Applications for Distant
Control of Industrial Processes
and Precision Measurements

By JAMES A. MOYER, Director of University Extension,
Massachusetts Department of Education ; Member of
Federal Commission on Radio Education, and
Jomq F. WOSTREL, Instructor in Radio Engineering,
and Supervisor in Charge of Industrial Subjects,
Division of University Extension, Massachusetts
Department of Education. Third edition. 635 pages,
5i X 8, 485 illustrations. 24/-

A practical manual describing the action of vacuum and
gaseous tubes and their use in radio receivers and for
numerous industrial purposes. This edition marks a
thorough revision and enlargement of the book, giving
special attention to tubes in electric television systems,
ultra short-wave tubes, and developments indicating
the trend of tube design and application.

ELECTRON TUBES IN INDUSTRY
By KEITH HENNEY, Editor, Electronics. Second
edition. 539 pages. 9 X 6, 397 illustrations. 3o/ -

A thorough presentation of the practical aspects of
electronics-what the electron tube is doing towards
making processes simpler, cheaper, safer, or in making
possible new methods of control of manufacture. Des-
cribes in detail amplifier, rectifier, and other tubes and
photocells and their applications in industry, including
circuit diagrams, performance charts, and comparisons
with other types of apparatus.
The second edition marks a thorough revision of the
book, with the inclusion of data on new tubes, new circuits,
and new applications, developed since the first edition was
published.

Henney 's
RADIO ENGINEERING
HANDBOOK
850 pages. 30i -

AND
SHORT-WAVE WORLD

MEASUREMENTS IN RADIO
ENGINEERING

By FREDERICK EMI.IONS TERMAN, Associate Professor
of Electrical Engineering, Stanford University.
400 pages, 6 x 9, 208 illustrations. 24/-.

A comprehensive engineering discussion of the measuring
problems commonly encountered by radio engineers.
Gathers together information on measuring techniques
and measuring equipment, giving considerable attention
to the principles involved in the design and construction
of laboratory equipment, and emphasising those methods
which experience has shown to be the most practical,
which require the minimum of equipment, and which
are least likely of error.

PRACTICAL RADIO
COMMUNICATION
Principles - Systems - Equip-
ment - Operation - Including
Short-wave and Ultra -short-wave
Radio

By ARTHUR R. NILSON, Lieutenant (Technicist)
(Communications) 'U.S.N.R. (Retired), and J. L.
HORNUNG, formerly Radio Instructor, Guggenheim
School of Aeronautics, New York University.
754 pages, 6 x 9, 435 illustrations, flexible. 30/ -

Provides effective radio school and home -study material
for prospective and experienced radio operators of all
classes. Covers the principles of radio, radio equipment
and power apparatus as applied to radio broadcasting,
marine, police, aeronautical and amateur radio. Includes
the entire spectrum of radio wave lengths-ultra-short,
short, medium, and long. Covers the requirements of
all classes of radio operator licence examinations.

THE PHYSICS OF ELECTRON
TUBES

By L. R. KOLLER, Research Laboratory, General
Electric Company. Inernational Series in Physics.
Second edition, 234 pages, 9 x 6, 84 illustrations.

18/-.

A thorough explanation of the fundamental physical
phenomena involved in the operation of electron tubes.
The book is concerned with what takes place inside the
electron tube rather than the circuit in which such tubes
operate, or the applications of tubes. New sections
have been added on electron optics, secondary -emission
multipliers, ignitrons, and positive -ion emission.

Terman 's
RADIO ENGINEERING
New Second Edition just out 30/ -

Post this coupon for a list of the/ McGraw-Hill Books on N/ N, RADIO AND TELEVISION,/ To McGraw-Hill Publishing Co., Ltd., Aldwych House, London, W.C.2./ Please send me post free your complete list of books on radio and television.
N

Name

/ Address
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The Input Voltage
earth by means of a mfd. condenser
to prevent back -coupling.

The resistance R2 in series with
H.T. +2 is intended for use as a com-
mon feed to the anodes of high -fre-
quency or power output valves. Assum-
ing that 150 volts are needed, a resist-

ance of 5,000 ohms will provide this
voltage with an approximate current
flow of a little over 20 M/a. If the
current required is, for example, 4o
M/a., then R2 should be approximately
2,5oo ohms.

Voltage
Taps

As can be seen from the illustration
of this battery eliminator, the four tap-
pings are brought up to insulated
sockets marked H.T. negative, H.T. + 1,
H.T. +2' H.T. + 3. The whole unit is
mounted on a chassis 61 in. square
turned on two edges approximately 2 in.
One large hole has to be cut to take the
holder for the vibrator unit holder it-
self, while another smaller hole is re-
quired to take the special two -unit
electrolytic condenser. The mains
transformer is mounted on top of the
chassis, as is the low -frequency choke,
and in both cases although the voltage
is comparatively low the leads from
these components should he insulated
with sleeving as they pass through the
steel baseplate. Long leads are pro-
vided for connection to the transformer
and these are colour coded, as illus-
trated in the theoretical circuit. The
only other important component is a
special high -frequency choke, and
this is mounted under the chassis in the
wiring. In order to make this compon-
ent rigid the connecting leads from it
should be of approximately 16 gauge,
otherwise some means of mounting the
choke will have to be found.

Providing the make -and -break con-
tacts on the vibrator are shunted with
condensers as indicated, readers can be
assured that there will not be any inter-
ference to the radio receiver owing to
possible spark from the contacts. If,
however, these condensers are omitted

Here is the unit
partially wired. It
is quite simple to
connect and the
condensers and re-
sistances need not
be mounted. For
those needing a
greater number of
tappings we sug-
gest the use of a
Bulgin group board
to take the various
resistances.

interference will be picked up by
the receiver.

During our tests we used one of these
units to feed both a transmitter and a
receiver, and although they were not
mounted within a metal box interfer-
ence was negligible with the unit close
to the apparatus in use.

For those who wish for different volt-
age outputs the basic circuit and design
of this unit can be adopted to employ
an HTV3, which is suitable for opera-
tion from a 4 -volt accumulator, or the
HTV4, which runs from a standard 12 -
volt car accumulator.

It can be seen from this that the unit
has a large number of applications
other than for merely running a home -
broadcast receiver or portable equip-
ment. It will enable readers to build

A MAIN -LESS
H.T. SUPPLY UNIT.

CHASSIS.
x-Steel ins. by 61 ins. by 2 ins. (A.P.A.).
CHOKE, HIGH -FREQUENCY.
z-HFq (Bulgin).
CHOKE, LOW -FREQUENCY.
x -6o m/A 3o H. (Premier Supply Stores).
CONDENSERS, FIXED.
x-8-8-mfd. type o288 (Dubilier).
5-.I-mfd. type 4423/S (Dubilier).
2-.ox-mfd. type 69x (Dubilier).
CONVERTER.
x-Vibrator convertor type HTVx (Bulgin).
HOLDER, RECTIFIER.
1-Special 5 -pin (Bulgin).
RESISTANCES, FIXED.
I -50,000 -ohm type 5 -watt (RI) (Bulgin).
1 -5,000 -ohm type 5 -watt (R2) (Bulgin).
SUNDRIES.
4-Terminals type B marked HT-, HT+1,

HT+2, HT -I-3 (Belling -Lee).
TRANSFORMER.
r-MTI (Bulgin).

their own car radio receiver and to run
the vibrator from the car accumulator.
A receiver can be built up using 13 volts
D.C. valves which are designed to run
from a t2 -volt accumulator, while the
HTV4 vibrator unit will supply the
necessary high-tension voltage when
energised from the ,ame accumulator.

The current consumed by these vibra-
tors is a little less than that taken by a
small head -lamp bulb and will not
cause any strain on the accumulator or
the charger.

Messrs. Eves Radio, Ltd.

0 N page 511 of last month's issue
of TELEVISION AND SHORT-WAVE
WORLD appeared an editorial

statement containing references to the
"amalgamation of two famous houses"
and saying that full information about
this merger could be found elsewhere
in the same issue by reference to the
advertisement of Messrs. Eves Radio.

We now wish to point out most
clearly and definitely that Eves Radio,
Ltd., is in no way connected with
Webb's Radio. Further, Eves Radio
inform us that they did not authorise
the information upon which our edi-
torial statement was based, nor are they
responsible for the advertisement in
question.

It appears that a member of the Eves
Radio staff has left that company to
join another company, but no question
of any merger between Eves Radio and
any other company arises.

With this explanation before them
readers will appreciate that Eves Radio,
Ltd., of Willenhall Road, Wolverhamp-
ton, are in no way connected with any
other concern and will continue to
manufacture and export short-wave
transmitters, receivers and speech
equipment and will welcome inquiries
from our readers.

The International Short Wave
Club

All short-wave listeners and experi-
menters no matter where they are
located are invited to join the Interna-
tional Short Wave Club. Membership
costs 5s. per year, and begins from the
month of joining, while members re-
ceive a magazine called " International
Short Wave Radio." Assistance is
given to experimenters, such as solving
technical problems, while an i8 -valve
Midwest receiver is available for
general use in the Clubroom.

The I.S.W.C. has local chapters in
various parts of the country where
members are able to meet and obtain
instruction in short-wave radio. The
London Chapter meets on Friday even-
ings at 8o Theobalds Road, W.C.m, and
is open to anyone. Details can be ob-
tained from the Secretary, Arthur E.
Bear, moo Adams Gardens Estate,
S. E.16.
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G2NO
H. R. ADAMS WEBBS WIJYN

TED McELROY

Soho Street, Oxford Street, London
Britain's Leading Amateur Supply House

COMMU NI CATION TYPE RECEIVE RS
AMATEUR TRANSMITTERS

COMPLETE EDDYSTONE RANGE
HALLICRAFTER

1938 SKY RIDER

 5 to 55o meters
 x,000 degree

spread.
 " R " Meter.
 r r Tubes.
 Accurately Calibrated.
 230 volt Input.
 Optional Crystal Filter.

Electrical Band -

SELECTED ITEMS FROM
WEBBS AUG. LIST

COMPONENTS
U.T.C. Modulation Transformers :

VM
VM 2 ..
VM 3 ..

.. 37, -

.. 58.

THORDARSON 6L6 TRANSFORMERS:
T 5741 Input 6C5 to PP6C5's 16/...
T 8459 PP6C5's to 6L6's.. .. 18 6
T 847o AB 6L6's to R.F. Load .. 38,6

PA 51AX 'PA 5 o3 19/ -
PA 5oAX 47i -

EDDYSTONE TRANSMITTING CONDENSERS
High Voltage Types (Plate spacing 0.187 in. stator
to rotor surfaces)

Cat. No. 5078. .000x mfd. single capacity. Code
TRANK Price £1 12 0

Cat. No. to80. 40 m.mdf. 4o m.mfd. Split Stator.
Code TRINK .. Price £1 15 0

Low Voltage Types (Plate spacing 0.'08 in. stator to
rotor surfaces).

Cat. No. 1082. .000t mfd. single capacity. Code TRUM
Price 19/6

Cat. No. to8t. 5o m.mfd. x 5o m.mfd. Split Stator.
Code TRUP Price 17:6

McELROY'S 1938 SENIOR
"BUG" KEY

HARVEY 1938
MODEL 80T

TRANSMITTER

Obtainable only from Webb's
TUBES

TAYLOR'S Famous T2o 17/6
TAYLOR T55 (Carbon Anode) .. 45/.

Compact TAYLOR 866 Junior .. 7/6
10 to 160M TAYLOR HEAVY DUTY 866 11/6
Phone RAYTHEON RK 39 Beam Power Tube 27/6

C.W.
RAYTHEON RK 23 and 25 (Ideal

Dbler) 27/6
M.C. Meters RAYTHEON RK 34 (56 mc. OSC) .. 59/.
6L6 RAYTHEON RK 35 50/.
Oscillator RAYTHEON ACORNS 954 and 956 44/6

RK20 955
RAYTHEON 885 (Trigger Tube)

35/6
19/6

Output RAYTHEON 913 CATHODE RAY
Reasonably TUBE 37/6
Priced RAYTHEON TUBES :-First grade

only :-
6L6, 6L6G, 6N7, 6F6 7/6

Send for 6C5, 6J7, 6L7, 6A8
RAYTHEON 59, 89, 53, 6A6,

6/6
6/-

New Harvey List All other useful tubes in stock.

HIRE PURCHASE
FACILITIES

ON
ALL MODELS

G2CY
H. W. STEWART

R.M.E. 69 1938 MODEL

 Full Electrical Bandspread.
 9 to 55o meters.
 Nine Tubes.
 Optional noise silencer Unit.
 Crystal Filter.
 II() to 23o volt Input.

HARVEY 1938
MODEL UHX 10

TRANSMITTER
MAINS OR BATTERY

OPERATED.
PHONE C.W. or M.C.W.
ro WATTS OUTPUT ON ALL

BANDS.
CRYSTAL CONTROL ro TO

rho METERS.
ELECTRON COUPLED FOR 5

METERS.
GENEMOTOR OPTIONAL.
6L6 OSCILLATOR : 6L6 PA
CLASS B MODULATOR : HIGH

GAIN MICROPHONE.
POWER DRAIN 150 WATTS

FROM A.C. LINE.
DIMENSIONS : 12 in. by 61- in.

by 7 in.

SEE THE

NATIONAL " ONE -TEN "
ONE TO TEN METERS RECEIVER.
ACORN VALVES. MAINS or BATTERY.

WEBBS

EVERY INSTRUMENT
ADVERTISED
DELIVERED

FROM STOCK

14, SOHO STREET, OXFORD STREET, LONDON, W.1
Phone : GERrard 2089 Cables : CRISWEB

G6VA
E. J. PICKARD
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Typical Power Supply Circuits
No less than eight different H.T. supply circuits are described in this article. The advantages of
bridge rectifiers are also discussed. The units mentioned are suitable for use with receivers,

transmitters, or for grid bias.

pOWER supply circuits can be
made up in two styles, firstly by
obtaining complete smoothing

through sheer force and, secondly, by
using a carefully tuned filter circuit
made up of the correct inductance and
capacity.

3
Fig. 1.-This is the most widely used power supply

circuit with an untaxed filter.

The average amateur generally uses
the first method and finds that by the
inclusion of two high inductance
smoothing chokes and sufficient capa-
city the D..C. output is fairly free from
ripple. One of the most popular cir-
cuits used in both transmission and
reception circuits is illustrated in Fig.
r. In this arrangement a bi-phase hard
vacuum valve rectifies the A.C. input
applied to its anodes, which is fed into
the first condenser having a capacity of
2-mfd. or more.

To complete the smoothing circuit
an additional 6 mfds. and a second
choke are introduced into the circuit,
finishing with a parallel resistance to
prevent excessive voltage rise. It is a
good plan always to include this paral-
lel resistance if only to make quite sure
that the reservoir and smoothing con-
densers are discharged.

Low Hum
Level

This circuit is satisfactory for use
with sensitive receivers where the
slightest trace of A.C. ripple would be
greatly magnified. It is also adapt-
able for supplying grid bias to a trans-
mission circuit providing the shunt re-
sistance is omitted in favour of a low
value variable potentiometer.

The low value is essential if voltage
regulation is to be of a high order.
Assuming that the bias load is no more
than 30 M/a. and the unit provides 6o
M/a. then the surplus should be dissi-
pated by the shunt resistance. When
a circuit as in Fig. r is used with a
receiver modulation hum is sometimes
noticeable on strong signals. This
defect can he cured by connecting a
.or-mfd. condenser from one side of
the transformer primary to earth, by
connecting two .or -mfd. condensers
across the transformer primary con-

necting the mid -point to earth, or by
connecting two such condensers across
the anodes of the rectifying valve,
again earthing the mid -point.
A Tuned
Filter

A far more satisfactory circuit is
shown in Fig. 2, but this is not often
used by amatuers owing to the trouble
that must be taken in finding the cor-
rect value of the shunt condenser across
the first low -frequency choke. This
arrangement whereby the first conden-
ser and inductance network is tuned to
resonate at either so or ioo cycles as
required gives almost complete free-
dom from A.C. ripple, and providing
the low -frequency chokes have a suffi-
ciently low resistance regulation will be
satisfactory.

Where high voltage is required
coupled with exceptional regulation,
then mercury -arc rectifying 1, alves are
invariably used. A circuit such as Fig.
3 can be made to have a particularly
low D.C. resistance so that the voltage
output remains sensibly constant even
when the load varies between minimum
and maximum. This arrangement has
a slightly different filter circuit, the
most important variation being the fact

Fig. 2-By tuning the first condenser and inductance
circuit AC ripple can be completely removed.

that the rectifying valve feeds directly
into an inductance rather than into a
capacity. This point is essential for
satisfactory operation of mercury valves
for with a capacity input the maximum
voltage rise is sometimes as much as
75 per cent. more than the rated output
required.

Also with mercury type valves maxi-
mum emission is only permissible after
the heater is fully warmed so if the
H.T. voltage is applied simultaneously
with the heater voltage then the cur-
rent dissipated should not be more than
one -fifth of the rated output for the
valve.

Delayed
Switching

In order to prevent high voltage being
applied to the anodes of the mercury
valve before the heater voltage, a ther-
mal delay switch is always employed in

either the primary or secondary circuit.
In Fig. 3 the DLS/r is connected in
series with the secondary of the trans-
former with the heater connected across
a spare filament winding. The voltage
applied to the heater is reduced until
the time taken by the delay switch to
make contact is greater than the time
taken by the mercury valve fully to
heat up.

Constructors should not assume that
mercury valves are only suited for high
voltage work. Actually, they are used
mainly when high current is required
and/or maximum voltage regulation.
Mercury rectifying valves can be ob-
tained for use on voltages as low as 400
and are particularly suitable when used
in circuits for feeding high -current out-
put valves of the beam type.

The circuit shown by Fig. I can be
modified to give higher voltage output
by using four half -wave rectifiers in a
bridge circuit as shown in Fig. 4 in-
stead of using the conventional two
half -waves. However, three filament
heating transformers are required in the
bridge arrangement and although twice
the voltage output is available the Cur-
rent rating is approximately half. For
example, the transformer giving 1,000
volts at 203 M/a. will with a bridge
circuit deliver 2,000 volts, Lut at a maxi-
mum load of TOO M/a.

A C.R. Tube
Power Pack

The arrangement shown by Fig. 4 is
particularly suitable in circuits where
low current high voltage is required
such as for energising a cathode-ray
tube for a standard soo-volts transfor-
mer can be connected to supply t,000
volts.

Rectifying valves of the mercury
type operated at high voltage have to
be carefully handled and particular
note must be made of the rated peak
inverse voltage. With valves of the
type designed for a maximum inverse

GUI

HT

Fig. 3-Mercury vapour valves must only be used
with a choke input circuit and need some means of

delayed switching.
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Regd. Trade

Mark

TIE STING
UNITS

Only precision instruments enable you to
test accurately and trace radio faults
efficiently. " AVO " Instruments are
outstanding for precision. They are the
outcome of a constant effort to provide
amateur enthusiasts and radio engineers

w i t h instruments of high
accuracy and maximum util-
ity at a moderate cost.

The D.C. AVOMINOR
This accurate moving -coil instrument is 13 meters
in one. It has 13 ranges, covering voltages, current and

ranges sufficient for measuring
H.T., L.T., Grid Bias, Mains and Eliminator Volt-
ages ; milliamp ranges for testing all receiving valves
and radio apparatus ; resistance ranges for all resistance
measuring. In case, complete with testing prods,
crocodile clips, leads and instruction booklet,

Price 45/-

"AVO" TESTING
ACCESSORIES

This kit makes for accurate and speedy testing. Con-
tains insulated testing prods, crocodile clips, con-

necting leads, etc. Easier, safer and quicker to use
than nondescript lengths of wire.

Price 2/6

RADIOLYMPIA
Stands Nos.

30 Main Hall

and 166 Galleryr-
New Edition of a 1

1

I Valuable Book I
I i
I RADIO I

I 1SERVICING i
I iSIMPLIFIED
, .

A complete guide toradio testing. I
This book is a new and greatly en-
larged edition of a valuable manual

I that has sold in thousands. It ex- I
I plains how to take all radio measure- i

ments, how to trace and rectify all
radio faults, how to get best results
from all apparatus. Written in
simple, non -technical language.

Numerous diagrams and illustrations.
Price 2/6d. Postage 4d.

LMB IM--- NM MK NM PIM MIN IIII/ MIMI -I

I

I

it

Write for illustrated literature giving full
details of all "AVO" Testing Instruments.

"AVO" Instruments are obtainable from all good
-adio shops. Deferred terms if desired. Write for
details.

BRITISH

MADE

Universal AVOMINOR
This compact precision moving -coil instrument
provides facilities for all A.C. and D.C. testing. It has
22 ranges covering A.C. volts, D.C. volts, current, and
resistance. All readings are direct. Total resistance of
meter, 200,000 ohms-ensuring accurate readings.
Complete with testing prods, crocodile clips and
instruction booklet.

Price f5 10s.
Leather Case, IOC

The

AVODAPTOR

Simplifies valve testing. Enables all valves to be
ested under actual working conditions without cutting

connections or grovelling about inside the set. Instantly
adaptable for 4 -pin, 5 -pin and 7 -pin valves.

Price 27/-

9 -pin
Avo Coupler
(On right) Instantly
renders the Avo
Dapter suitable for
9 -pin valves.

12/6

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD.
Winder House, Douglas Street, London, S.W.I. Phone : Victoria 3404-7.
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:: Metal Rectifiers
voltage of 7,50o the A.C. voltage should
not exceed 5,zoo across the entire
secondary.

A variation on the bridge circuit
shown in Fig.. 4 is where two full -wave
rectifiers and two H.T. transformers
are used in order to give higher voltage
output. Fig. 5 shows an arrangement
on these lines. The advantage of this
system is that full -wave low voltage

Fig. -4. -A bridge rectifier circuit using four half -
wave valves enables twice the voltage output to be

obtained.

valves can be used, the voltage output
is double that of one transformer, while
the current output can be raised to the
full rating of the H.T. transformer or
valve, whichever is the smaller. British
amateurs are beginning to realise the
value of this circuit when used with in-
expensive mercury rectifiers of the 83
type.. A pair of transformers rated for
Soo volts 120 M/a. will give approxi-
mately 95o volts D.C. at this current.

Since the winding of the transformer
on the positive side is at a much higher
potential than normal, it follows that
the transformer should have excellent
insulation between windings and be-
tween windings and core.

The arrangement in Fig. 5 is entirely
fool -proof providing choke input is used
for a condenser in front of the first L.F.
choke will give higher voltage, poorer
regulation and more trouble from valve
failure.

60 -watt Metal
Rectifier

Metal rectifiers of the Westinghouse

Fig. 5-By using two transformers for high voltage
the bridge circuit can be modified in this way.

type have the big advantage that they
do not need any thermal delay switch-
ing owing to the fact that no filament
heating is used. The maximum voltage

at high current obtainable from a stan-
dard unit is 5oo at a 6o -watt rating, but
rectifiers of this type can be used in
various types of circuit to give either
current or higher voltage as required.

The two most popular circuits are
those in which two separate transform-
ers are used or by using one transformer
giving twice the H.T. voltage as is
recommended or one rectifier.

Fig. 6 shows the system in which two
transformers are connected to two
seriesed rectifiers. The koltage output
on this arrangement is twice that which
will be given by one transformer and
one rectifier, but at the current load of
one unit.

By using one transformer giving
double the voltage output as required
by one rectifier and connecting the rec-
tifiers in series, the voltage output to
the smoothing circuit is slightly more
than double owing to the fact that the
rectifiers feed into a capacity circuit.
Fig. 7, however, has many advantages
for firstly the voltage is much higher
than with Fig. 6, secondly only half
the normal capacity is required, while
thirdly the circuit is very much more
simple. The only apparent disadvan-

Fig. 6-Metal rectifiers are a distinct advantage in
a voltage -doubling circuit owing to the fact that no

delayed switching is required.

tage is the use of a comparatively ex-
pensive high voltage transformer.

Bridge
Circuits

Bridge circuits are extensively used
in the commercial world but very little
by amateurs. The essential circuit is
shown in Fig. 8 which can be adapted
to use either valves of metal rectifiers.
The arrangement shown makes use of
metal rectifiers owing to the fact that
no delay switch is required.

It is essential that two separate trans-
formers be used, although with suffi-
ciently good insulation two transform-
ers can be constructed having a com-
mon cote and primary. The series con-
nection must be made only on the output
side as shown in Fig. 8, for if any at-
tempt is made to series the input circuit
a short circuit across the secondary
windings will be caused.

A very important feature is the fact
that one single reservoir condenser is
used but this must be suitable for an

output voltage slightly more than twice
that given by one rectifier.

High -voltage low -current circuits can
be made from special type Westing-
house rectifiers which can be adapted to
give up to 15,000 volts at a low current.
For inclusion in cathode-ray oscillo-
scopes a J type rectifier will provide
1,400 volts at 2 M/a. followed by a

AC.

Fig. 7-A high voltage transformer is required in
this arrangement followed by a comparatively simple

smoothing circuit.

reservoir condenser at .5-mfd. By using
two H type rectifiers 1,30o volts can be
obtained at to M/a.

These rectifiers are comparable in
size to a large lead pencil so that they
can be put in a very small space with
their associated low -capacity conden-
sers.

Class B
When using Class B circuits or any

apparatus that calls for steady voltage
but a fluctuating current the total D.C.
resistance of the H.T. circuit should be
as much under too ohms as possible.
The lower the D.C. resistance the better
will be voltage regulation.

Many amateurs have experienced
difficulty in obtaining good quality and
the rated output from conventional class
B circuits owing to bad voltage regu-
lation. Valves of the 46 type should
have an anode voltage that fluctuates
less than 25 volts between maximum
and minimum anode current swing.

AC

Fig. 8-Either vacuum valves or metal rectifiers
can be used in a bridge circuit. In this instance metal
rectifiers connected in series give a high output but

require two HT transformers.

For such power circuit suitable low -
frequency chokes are made by most
manufacturers which have a maximum
D.C. resistance of from to -15 ohms.
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Specified by jtIIIIII Me Experts

RADIOLYM PIA
This is the mecca at which we
have the great pleasure of
meeting and receiving the
congratulations of the public
who have from practical ex-
perience, proved the out-
standing quality and workman-
ship of our radio and television
products.
If you are unable to visit

STAND 89
do not fail to write for our new
sea_on's catalogue. It contains
valuable information and many
illustrations of our new and standard

lines.

LTD.

SOU ND SALES CHOKES
The designer of the

T20 TRANSMITTER
Specifies our

TYPE WW,C1
rPRICE1ji

SOUND SALES LIMITED
Marlborough Road, Upper Holloway, London, N.I9

Phone : Archway 1661-2-3 (Contr. to G.P.O., etc.)

;.c
PIEZO

QUARTZ CRYSTALS

A certificate of calibration giving the
actual frequency correct to plus or
minus 0.1% is supplied with each
crystal.

I.7mc., 3.5mc., and 7mc. Bands.
STANDARD TYPE-
(For use with up to 300
anode volts). Is/.

POWER TYPE-(For use
with up to 500 anode
volts). 20/-

100 Kcs.Quartz Bars within plus or minus 25 cycles.EI

Q.C.C. CRYSTAL AND
HOLDER

Specified for the
T.20 TRANSMITTER

Q.C.C. QUARTZ CRYSTAL HOLDERS.
Type A.-An open type holder, for general
experimental use, Keramot base. Price 4/6
Type B.-A totally enclosed dustproof holder of
the plug-in type. Instantly interchangeable.
Price, with base 8/6
Postage paid to all parts of the world.

Our Catalogue of THE QUARTZ CRYSTAL CO. LTD.
Short-wave Corn - 63 & 71 Kingston Rd.,NEW MALDEN, Surrey, Eng.
ponents.
lid. post free. Telephone : No.: MALDEN 0334

T.EI r.Y1q0k11=11,06 so)
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BOOKS ON TELEVISION
AND WIRELESS

THE LOW VOLTAGE CATHODE RAY TUBE
AND ITS APPLICATIONS

By G. PARR
"This book will be welcomed as giving a comprehensive outline of the uses
to which the tube can be put. A note -worthy point is the number of
practical circuit diagrams which would enable the reader to adapt the tube
to any particular research desired. . . Can be confidently recommended to
all users of cathode ray tubes and we hope that it will meet with the
response that it deserves."-Television and Short -Wave World.

Demy 8vo., 187 pages, 76 Plates and figures. 10s. 6d. net.

TELEVISION RECEPTION
Construction and Operation of a Cathode Ray -Tube Receiver for
the Reception of Ultra Short -Wave Television Broadcasting

By MANFRED Von ARDENNE.
Translated by 0. S. PUCKLE, A.M.I.E.E.,

Research Department A.C. Cossor, Ltd.
" Coming at the present time and from the pen of such a well-known
authority as Von Ardenne, this book supplies a real need, particularly as it
has been adapted to English requirements to a very large extent."-Television
and Short -Wave World.
Demy 8vo., 140 pages, 96 illustrations, including 44 half -tone plates.

10s. 6d. net.

TELEVISION CYCLOPAEDIA
By ALFRED T. WITTS, A.M.I.E.E.

" As its title implies, this book contains definitions of terms commonly
used in television practice and thus naturally includes expressions which
originated in the fields of wireless and optics. The author wisely does not
confine himself merely to definitions, and except in the simplest cases they
are amplified by some description of the mode of operation of the circuit or
apparatus."-The Wireless World.

Dewy Bvo., 151 pages, 97 illustrations. 7s. 6d. net.

TELEVISION : THEORY AND PRACTICE
By J. H. REYNER, B.Sc. (Hons.), A.M.I.E.E., M.Inst.R.E.

Second Edition, ready shortly. Demy 8vo. About 12s. 6d. net.

SHORT-WAVE WIRELESS
COMMUNICATION

By A. W. LADNER, A.M.Inst.C.E.
Superintendent of Instruction, Marconi's Wireless Telegraph Co., Ltd., and

C. R. STONER, B.Sc. (Eng.), A.M.I.E.E.
Lecturer at Queen Mary College, London.

"This book is the best yet published on short-wave working, and should
have a wide welcome from all interested in the technical aspects of wireless
communication."-The Electrical Review.
Third edition, revised and enlarged. Dewy 8vo., 469 pages, II plates and

248 figures. 21s. net.

TESTING RADIO SETS
By J. H. REYNER, B.Sc. (Hons.), A.M.I.E.E., M.Inst.R.E.
"This enlarged edition of a very useful book will be welcomed by those
engaged in constructing new sets and those engaged in servicing sets already
in use."-The Electrical Review.
Third edition. Demy 8vo., 250 pages, 115 figures, including 12 plates.

10s. 6d. net.

RADIO INTERFERENCE AND ITS
SUPPRESSION

By J. H. REYNER, B.Sc. (Hons.), A.M.I.E.E., M.Inst.R.E.
" The full instructions contained in the first five chapters for analysing and
suppressing interference at the listener's premises will be of considerable
assistance to those whose work brings them into contact with this aspect of
the problem."-The Wireless Engineer.

Demy 8vo., 138 pages, 10 plates and 55 figures. 9s. 6d. net.

CATHODE RAY OSCILLOGRAPHY
By J. T. MacGREGOR-MORRIS, M.I.E.E.,

University Professor of Electrical Engineering, Queen Mary College, London,
and J. A. HENLEY, M.Sc. (Eng.)

Demy 8vo., 262 pages, 151 figures, including 18 plates. 21s. net.

PHOTOCELLS AND THEIR APPLICATION
By V. K. ZWORYKIN, E.E., Ph.D., and

E. D. WILSON, Ph.D.
Second edition, completely revised. Second printing, with the chapter on
the Photocell in Television revised and expanded. Crown 8vo., 363 pages,

188 figures. 15s. net.

A List of Standard Books on Wireless and Television may be had post free on
application.

CHAPMAN & HALL, LTD.,
I I Henrietta Street, 'London, W.C.2.
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Programmes for By A. C. Weston

Short-wave Listeners
A number of well-known personalities can be heard over short waves during September.

Also read about the special programmes from Zeesen.

ERMAN stations are very well
received in this country mainly
because they are just outside the

skip distance, and also because we in
this country obtain the benefit of the
aerials that are beamed on North
America. During September the Ger-
man short-wave stations are introducing
a number of most interesting pro-
grammes and listeners will be well re-
paid if they make a note of some of the
more important dates.

For example, on September 10 there
is to be a rather good ballad concert by
a new, or at least new to English listen-
ers, German singer, Carl Loewe. He
is scheduled for 5.3o p.m. and can be
heard through any of the 19 -metre
Zeesen stations. Then on September 15
-at so p.m. is a solo concert by the young
German pianist, Hans Riebensahm.
One of his special items is going to be
one entitled, " Temper Over the Lost
Penny." I heard this number a few
days ago and I strongly advise readers
to listen to this programme and hear

what a modern German pianist can do.
Again, on September 16, is another

of those interesting German playlets
that are so popular among the American

America's most famous comedienne,
Ina Claire, can be heard over NBC
Blue network. (NBC photo).

listeners. It is entitled " Go Open
Your Window," and is scheduled for
7.3o p.m. Actually the playlet is merely
a vehicle for the singing of a number
of Bavarian love songs.

We do not hear very much of modern
German music, so for that reason alone
the special programme to be broadcast
on September 21 at 6.15 should be of
interest. Works by light composers
such as Grete von Zieritz, Hans Grisch,
and Ludwig Lurmann, will be played.

Erich Rohn, first violin in the Berlin
Philharmonic Orchestra, is giving a
solo concert at 5 p.m. on September 22,
while the star feature is a relay of
Paganini at 7.3o on September 25. A
typically German concert is scheduled
for 9.15 on September 3o when there will
be a programme of overtures, waltzes
and marches of all kinds. This is the
third in a series of this type of pro-
gramme, and if it keeps to the high
standard previously set, should not be
missed by English listeners.

(Continued on page 572)

AYMART
CRAFT A CREED

SPECIALISED SHORT-WAVE
COMPONENTS ALWAYS IN STOCK
JOHNSON Q ANTENNAE 20 -metre. 39/6: 10 -metre,
21/6 ; 5 -metre, 27/i. Full range Bassett Concentric Feeders
in stock.
COMMUNICATION Equipment. Send lfd. stamp for

latest bargain list. It will save you pounds.
LATEST 3 -GANG low minimum all -wave condensers,
fitted airplane dial, 8 and 80:1,8/6 ; Yaxley 3 -gang 3 -band
switches, 2/11 ; ditto, 4 -gang, 4 -band, 3/11.
MOVING COIL SPEAKERS, 8 in., by famous maker,
1,200 ohm field with transformer, 6/11 ; M.C. Speaker
Transformers, 1/11.

We are Sole Distributors for
'BLILEY, THORDARSON, TAYLOR TUBES, RME,
NATIONAL, BASSETT CONCENTRIC CABLE, HOYT
METERS, ETC., ETC.

RAYMART SPECIFIED
for the

T.20 TRANSMITTER
Coil Forms.
2 type CT6 (6 -pin), 1/11. 1 type CT4 (4 -pin), 1/8.
Condensers, Variable.
Types VC40X, 40 mmfd., 1/7. VC15X, 15 mmfd., 1/4.
Types TC40, 40 mmfd., 3/6. NC15, 15 mmfd., 2/9.
Bushing Insulator, type HFB, 1/6.
NOTE. -For the Beam Valve Oscillator you also require

a Raymart Coil Form CT4 (4-pM), 1/8.
RAYMART SHORT-WAVE MANUAL

48 pages in all, 32 on receivers, transmitters, aerials, circuits,
'etc., etc., and 16 on short-wave components, Sc!., or post free,
71d. Short -Wave Catalogue, 16 pages, lfd,

G5NI (BIRMINGHAM) LTD.
44, HOLLOWAY HEAD, BIRMINGHAM

Telephone : Mid. 3254.

(35)

LIMY C UNTS
There is a wonderful satisfaction in the knowledge
that those numerous contact components essential
to all radio and television apparatus can be relied
upon to give you perfect and lasting contact.
The successful progress of CLIX is the result of
many years experience devoted to the design and
production of " Quality " contact components.
We illustrate a few of the 36 Clix perfect contact
components shown in our New Components
Folder. Another Clix Folder describes our range
of Valveholders and Connection Strips. Both
Folder " T.S." will be sent, free on request.

(36) (31)

35. PLUG SOCKET. A dual-pur-
pose master plug ... nd.

36. COIL PIN. Power type for
mains work

34. LONG REACH PLUGS for
recessed A and E sockets 1 in.
insulator 3d. 2 in. insulator 4d.

STAND 94
RADIOLYMPIA

(30)
30. WALL PLUG. Type M, 5 amps. 6d.

(33) (2)

32. CROCODILE CLIP. For short-
wave and service work ...

2. HEAVY DUTY. Master Plug
for A.E. work ... 3d.

33. MASTER PLUG. With special
1 in. insulators. Used in certain
well-known sets ... 2d.

STAND 94
RADI OLYMPIAran n

BRITISH MECHANICAL PRODUCTIONS LIMITED
790 ROCHESTER ROW t=111= U (Ina LONDON S.W. I
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Selected and Specified for the ivir 20,9 TRANSMITTER

EXPERTS AND USE
BE GUIDED BY %. O. 13town

HEADPHONES

"TYPE D"
35/-

ANY RESISTANCE

THE most efficient Flat Diaphragm type of
' Headphone obtainable.

Laminated Pole Pieces which give maximum
sensitivity are mounted on a 9% Cobalt Steel
Horseshoe Magnet, making this phone eminently
suitable for use where clear reception is essential
and where strength in construction is necessary to
withstand harsh treatment.
Supplied with " unbreakable " covers and with a
double headband similar to that used on our "A"
type phones, but of slightly heavier gauge material.

AS SUPPLIED TO
WAR OFFICE - SCOTLAND YARD - G.P.O., ETC.

S. G. BROWN LTD.,VICTORIA RD.,W.3. tc77

THE

LAB VOLUME CONTROL
LOGARITHMIC OR LINEAR TYPES

A Volume Control of outstand-

ing merit offered by a firm well

known for quality resistance pro-

ducts. Supplied with special 12"

spindles for cutting to required

length. All values from 2,500

ohms to 2 megohms.

Less Switch 3/ -

With Switch 3/6

With Double Pole Switch 5 -

Erie Resistor ColoJr Code Chart with technical data post free from-

RADIO RESISTOR COMPANY LTD.
GOLDEN SQUARE, LONDON, W.I.

Telephone: Gerrard 7291.

_ NOTE ..______

" Television " designers
again SPECIFY

ERIE RESISTORS.
For both the "T20 Transmitter "
and the " Beam Valve Oscillator"
described in this issue ERIE
Resistors are specified. The
reasons for the selection of Eries
are their stability and reliability.
Use Eries. They will never let
you down.

All values 1/- per watt.

........ FOB Mi. MS MN MIR 11
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(Continued from page 57o)
While talking about special pro-

grammes, the world-famous actress, Ina
Claire, has been booked by the National
Broadcasting Co. to take part in a series
of sketches. These are being broadcast
on Sunday evenings at 8 p.m. Ameri-
Can time, that is 1 a.m. English Sum-
mer Time. Ina Claire is one of the fore -

Ray Noble has teamed up with
George Burns and Gracie Allen in
their Monday night programme.

most American comediennes 2nd should
be appreciated by listeners in this coun-
try. She can be heard over N.B.C.
S.W. stations covering the blue net-
work.

Pittsburgh station, WSXK, is still
coming over very consistently, the best
wavelengths being 13.91 metres, 19.71
metres and 25.26 metres. On August
25 there is a programme at 1.45 p.m. by
the Tennessee Ramblers, followed by a
band parade at 2.30 p.m. Don Alfred's
Orchestra is a good item for 5.3o p.m.,
while the Continental Varieties are
still scheduled for 8.45 p.m. The West
View Park Orchestra is scheduled for
9.45 p.m. on August 26, while a new
listing is Jack Randolph, a newly dis-
covered singer, who comes on the air
at 15 minutes after midnight. The
American tea dances come over at a
very convenient time for listeners in
Europe, and a special programme is
being radiated between 8 and 8.30 p.m.
on August 27. Lucille and Lanny have
also 15 minutes to themselves at io p.m.
on the same day. As usual, Saturday
evenings bring a whole host of first-rate
American orchestras. At 8.3o is Harry
Kogen, and at io p.m. a Little Variety
Show with sustaining orchestra, while
at 12.3o a.m. there is a brand new nine -
piece orchestra being relayed from the
Hotel Bismarck.

I notice W. C. Fields, immediately
he recovered from his serious illness,
signed up with the National Broadcast-
ing Co. to broadcast every Sunday over
the N.B.C. Red -network at 1 a.m. He
is in a feature with 0° Charlie McCar-
thy."

Coming a little closer home, the
Philips' series of stations at Eindhoven
with studios in Hilversum are broad-
casting on 16.88 and 25.57 metres
through station PHI and 19.71 metres
and 31.28 metres on PCJ. Looking
through the advance programmes I
notice that there is a broadcast of the
New York Philharmonic Orchestra at

Every day Monday to Friday can be
heard Vivian Fridell in the sketch

Backstage Wife.

p.m. on September 13 through PHI.
Also on the same day at 2.20 is a super
variety programme. Another of those

(Continued on page 574)

"This set makes me wild," remarked Hackle,
"All I ever receive is just 'crackle'."
"Then," said an enquiring
Friend, "note the wiring,
"Get FLUXITE, for the next one you

tackle ! "

See that FLU XITE is always by you-in the house-garage-work
shop-wherever speedy soldering is needed. Used for 30 years in
government works and by leading engineers and manufacturers.
Of Ironmongers-in tins, 4d., 8d., 1/4 and 218.
Ask to see the FLUXITE SMALL -SPACE SOLDERING SET-
compact but substantial-complete with full instructions, 7j6.
Write for Free Book on the art of " soft " soldering and ask for
Leaflet on CASE -HARDENING STEEL and TEMPERING TOOLS

with FLUXITE.

To CYCLISTS ! Your wheels will NOT keep round and true unless the spokes
are tied with fine wire at the crossings and SOLDERED. This makes a much
stronger wheel. It's simple-with FLUXITE-but IMPORTANT.

THE FLUXITE GUN
Is always ready to put Fluxite on
the soldering job instantly. A
little pressure places the right
quantity on the right spot and
one charging lasts for ages.

Price 1/6.

AFLUXITE
IT SIMPLIFIES ALL SOLDERING

FLUXITE LTD. (Dept. T.V.), DRAGON WORKS, BERMONDSEY ST., S.E.I

Amateur Radio's
Southern Centre

You won't find any amatvur

COMMUNICATION RECEIVERS
on view at

RADIOLYMPIA
If you are interested in really fine American receivers why
not take the opportunity of paying us a visit
We shall be pleased to show you our stock and demonstrate
any model without obligation.
We have in stock the latest NATIONAL, R.M.E. HAM-
MARLUND, HALLICRAFTERS and PATTERSON
Receivers as well as large stocks of valves, microphones and
components.
Call, write or phone for free lists and technical data.

A.C.S. Ltd. G2NK,
52,4, Widmore Road, Bromley, Kent. Technical Manager.
Phone: Ravensbourne 0156/7. Open until 8 p.m. except Wed. I p.m.

20 minutes from Charing Cross
Cheap day return to Bromley

North 1

572



SEPTEMBER, 1937 AND
SHORT-WAVE WORLD

3 Metre

" SUPER " RECEIVER

The EPOCH 3-10 metre Superhet Kit's success has been established.
The circuit has been developed round the very latest all metal American
valves, and covers the range by a set of three plug-in coils. It is capable
of receiving on a loudspeaker television signals from Alexandra Palace
and many other interesting transmissions being radiated by amateurs.
Full description of this receiver appeared in the July issue of " Tele-
vision," but we shall be pleased if YOU will write to us to send you by
return full specification of this receiver, the results of which are guaranteed

KIT OF PARTS complete ready
for assembly and wiring, less valves E3.15.0 wC ir 5P Lvalves £6.15.0

COMPLETELY ASSEMBLED and £7wired, aerial tested and guaranteed .17.6

KIT

RADIO DEVELOPMENT CO.
(PROPS.: EPOCH REPRODUCERS LTD.)

ALDWYCH HOUSE - LONDON, W.C.2
Telephone : HOLborn 9111 (3 lines)

100% RELIABLE -If ITS

ELECTRIC SOLDERING

Every contact a neat, smple and lasting job
-that's what Solon electric soldering gives
you. Maintains constant heat where you
want it-element clamped within the bit
concentrates all heat at point.

8/6
DOMESTIC
MODEL
65 watts

Sold with Instruction Book
Resin -cored Solder, 6 ft. Flex
and Standard Lamp Adaptor.

W. T. Henley's Telegraph Works Co. Ltd., (Dept. Y4/78a/V.),
Holborn Viaduct, London, E.C.I.

OUTPUT

TETRODES
For two years Hivac have

specialised in output Tetrodes.

There are ten types of Hivac
-Harries for all output re-
quirements.

INTRODUCED . DEVELOPED

AND PERFECTED

by HIVAC
Write Dept. " T.S." for details of these
and the complete Hivac range, or call at

STAND NO. 27
RADIOLYMPIA

Nigh Vacuum Valve Co. Ltd., lit -117 Farringdon Road.. London, E.C,1
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(Continued from page 572)

well -liked " Happy " programmes is
scheduled for 9.30 through PCJ on Sep-
tember 14. Similar programmes are
being given at 8.3o through the same
station at 1 p.m. on September 15 and
at 9.30 on September 21. Special pro-
grammes for the Dutch Indies includ-
ing variety, dance music and relays
from the Carlton Hotel, Amsterdam,
are being given on September 23 at
1.25, the 24th at 1.30, the 25th at 5.45 ;
all through PHI. Incidentally reports
from listeners are appreciated and
should be sent to PCJ or PHI, Hilver-
sum, Holland.

Ray Noble, one of our most famous
band leaders, has now joined George
Burns and Grace Allen on their N.B.C.
Red -network programme. Unfortu-
nately it can only be heard at an awk-
ward time in this country for he comes
on the air at r a.m. every Monday in a
programme entitled " Nitwits of the
Networks."

The Three X Sisters are being relayed
from New York via Schenectady at 11.15
on August 25, while Cappy Barra with
his Swing Harmonicas, are being re-
layed from the same station at 11.35
p.m. I noticed Don Winslow of the
Navy is now a fairly consistent broad-
caster from Monday to Friday through
Schenectady. In this page is a photo-
graph of Winslow with his foil Lt.
" Red " Pennington. This feature is a

most exciting one for Don Winslow and
" Red " take part in a number of excit-
ing playlets dealing with spies and
international intrigues. Incidentally
Don Winslow is really Bob Guilbert.

Rudy Vallee's Variety Hour is still
scheduled for 1 a.m. on August 26,
which is directly followed by " Show
Boat." On August 28, Willie Bryant's

Every night at 10. 30. p.m. except
Saturday and Sunday can be heard
Don Winslow. Here he is. (NBC

photo).

Orchestra comes through Schenectady
at i1 p.m. Listen to this programme
and make a particular note to hear the
piano player.

There is a fairly comprehensive list
of programmes scheduled for the Rome
station, 2R0. 2120 incidentally radi-
ates on a wavelength of 25.4 metres. A
news bulletin in English is broadcast
most Sunday evenings at 11.15 p.m.,
and reports on it are appreciated and
should be sent to station 2R0, 5 via
Montello, Rome. At 8.10 on September
r, and at most evenings at this time,
there is a selection of programmes
culled from various Italian medium -
wave stations. It is well worth tuning
in just to see what type of programme
is being broadcast. They are also very
fond of Arabian music from Rome and
these programmes are far more interest-
ing than might be imagined. Generally
speaking, they last for half -an -hour,
from 6 to 6.30 most evenings. I notice
there is a special programme of this
kind with an augmented orchestra at
6.3o on September 6.

Another remarkable thing about the
Rome station is that news is given in
English, Arabic, German, French,
Spanish, Chinese and even Italian.
Occasionally Portuguese and Hindus-
tani are used.

An operatic relay is scheduled for
5.20 p.m.. on September 24, and this
should be well worth hearing. Also on
the same day, but at 12.20 a.m., is a
band concert featuring the Royl Cara-
binieri Band followed by a relay from
the American Institute in Rome.

THE 3644 RADIO
VALVE 4/ CO. LTD.

324/6 Liverpool Road, N.7.

MP4
NORTH 1853.

INDIRECTLY HEATED AC TET-
RODE FIL. 4V. i Amp. ANODE 250 V.
Has the grid connection at the top and
the anode connection on the 7 pin ceramic
base, thereby minimising inter -electrode
capacities. This valve has the unique
feature of a split anode, the two halves
being taken to separate pins in the base,
so that it can also be used as a single diode
tetrode, double diode triode or split anode
magnetron.

Price - 13/-
SEE STAND 210 OLYMPIA.

EVIDENCE-
of our ability to produce
" anything in metal "
that is required by
readers of this journal
is evident from these
specifications :-

T20 TRANSMITTER
BEAM VALVE OSCILLATOR
MECHANICAL VIBRATOR
BATTERY ELIMINATOR
which include A.P.A. Chassis

Panels and Screens.

for

ANYTHING
IN

METAL
Write or
'Phone:

CABINETPANEL
SCREEN
CH,ASSIS

by

METALWORKS
171c, Battersea Park Road,

London - - - S.W.8

MACAULAY 4840
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(Continued from page 546)

an exceptionally wide angle of vision.
A 6 -valve all -wave receiver is in-

corporated (4 wavebands: 13-33, 30-
82. 198-556 and 900-2,000 metres).
5 -position knob switches to "vision"
or any of the four bands required. A
Duode speaker makes the most of the
unusually wide band of frequencies
and provides life -like reproduction.

There are five chassis units. The
vision unit incorporates eight valves.
The double time base and sync.
separator unit also incorporates eight
valves. The valves for the line con-
trol are " hard " and for the frame
control " soft " valves are used.

The sound channel feeding to the
gramophone portion of the (P.m em-
ploys five valves. The T.Io broad-
cast chassis is the standard Pye pro-
duction, five valves and rectifier.

The power pack and tube unit in-
corporate three rectifiers and a cath-
ode-ray tube. Two of the rectifiers
supply the 450 volts for the vision
channel and time base, whilst the
other supplies the 4,00o volts for the
cathode-ray tube.

(The line deflection is electrostatic
and the frame deflection is magnetic.

shield and
first anode.

ULTRA ELECTRIC, LTD., West-
ern Avenue, Acton, London, W.3
Stand No. 63
Three models of television receiv-

ers are shown as described below.
Model T20. -Fifteen valve receiver

for television sound and vision only.
Direct viewed pictures in black and
white, 71 in. by 6+ in., Ediswan all -
magnetic cathode-ray tube.

Model T3o AW.-Nineteen valve
receiver for television sound and
vision and world-wide broadcast re-
ception on short, medium and long
waves. Broadcast receiver is a seven -
stage superheterodyne with full de-
layed automatic volume control,
pick-up Sockets, extension speaker
sockets and internal speaker switch.
The television receiver gives a direct
viewed black and white picture,
7/ in. by 6+ in.

Model 'I'4o 4W.--De-luxe nine-
teen valve receiver for television
sound and vision and world-wide
broadcast reception on short waves
16.8-50 metres, medium waves, 200-
550 metres, and long waves 90o-
2,000 metres. Black and white pic-
tures, to in. by 8 in., seen in mirror
fitted in the cabinet lid.

GALPINS ELECTRICAL STORES
75, LEE HIGH ROAD, LEWISHAM, LONDON, S.E.I3

TELE : LEE GREEN 5240 TERMS : CASH WITH ORDER OR C.O.D

ALL GOODS SENT ON 3 DAYS' APPROVAL AGAINST CASH

PHILIPS 200 -WATT PUBLIC ADDRESS AMPLI-
FIERS. Complete. In working order less Valves.
with 3 mla Meters 0 to 3, 0 to 50, and 0 to 200. Standard
cinema type. Offered at a price to be useful for spares
in case of breakdowns. Listed at £300, t8 clear. £8 15s.,
carriage forward. Ditto, 50 watt, £710s., carriage forward.
" CENTURY " REPULSION INDUCTION
MOTOR for 100/250 volts. single phase, 50 cycles.
1,460 r p.m. As new. Fully guaranteed. 42/6 each.
to clear.
INDUCTION 4-h.p. MOTORS for 200/250 volts,
I phase, 50 cycles. Suitable for cinema, pumps, sewing
machines. etc. Condition as new, 22/6, post free.
PHILIPS HIGH VOLTAGE CONDENSERS, 4,000
volt working : I m.f., 10/. ; 2 m.f., 15 - ; 4 m.f.,
20/- each. Fully guaranteed.
WESTON AND OTHER GOOD MAKERS Moving
Coil Milliamp Meters : 0 to 3, 15/- ; 0 to 50. 13/6 :
0 to 200, 12/6 each. 24 -in. dial flush panel mounting.
TRANSFORMERS, CHOKES, all fully guaranteed.
Input, 200/251 volts, 50 cycles, single-phase ; output
2,000/0/2,000 volts 200 m/A. ; II volts 24 amp. ; 4 volt
4 amp. A heavy, robust job. To clear, 30/-. Mains
Choke : 40 henry 200 m/A., 15/-. Heavy duty Speaker
Output Transformer, 100 ohms primary tapped secondary,
15/..
WESTINGHOUSE H.T. REC. I It MRS : output,
500 volts 250 m/A., using voltage doubler circuit, 20/-.
Fully guaranteed.
" EARL " P.M. MOVING COIL SPEAKERS,
8 -in. cone ; complete with tone, volume control. Nice
tone, 8/6 each, post free.
CARTER ROTARY CONVERTORS for Car Radio.
etc. : input, 12 volts at 24 amp. ; output, 200 volts

tapped at 90 volts and 45 volts. Complete with
all smoothing. Brand new. Listed at £5, to clear, 32/6.
CHARGING RESISTANCES or Shunt Regulators.
Stud, switcharm type, 12/6 each, to suit your requirements.
C.A.V. AUTOMATIC CHARGING CUT-OUTS,
suit any voltage. 7/6 each.
MOVING COIL and MOVING IRON Switchboard
Meters. By well-known makers. Various readings,
volts and amps., 12/6 and 15/- each.
ROTARY CONVERTORS, 1,500 watts. 110 volt D.C.
input, 110 volt A.C., 50 cycles single-phase output, 90/-.
MOVING COIL METER MOVEMENTS for re -
calibrating into multirange, all -test Meter, 24 -in. dial,
by well-known makers, 5/- each.
ELECTRIC LIGHT CHECK METER, kilowatt hour
type, 200/250 volts, 50 cycles, single-phase, for sub-
letting garages, etc., in new condition, 6/-; post I/-.
SHILLING SLOT ELECTRIC LIGHT CHECK
METERS, 200/250 volts, 50 cycles, 5 and 10 amp., 17;6,
carriage forward.
TWO-INCH SPARK COILS, 17/6 ; X-RAY TUBES,
12/6 ; new. 17/6.
NEW TWIN FLEX, 14/36. rubber and braided, red
36 yds. 4'-, or 144 -yd. coil, 12/6. Post free.
WESTERN ELECTRIC MICROPHONES, 2:6 ;
Microphone Transformers, 2/6 ; G.P.O. Handgrip
Earphones, 1/6 ; Telephone Hand Generators, 4/-, post
6d.
TELEPHONE WALL BOXES, fitted Twin Gong
Magneto Ringing Bell, Microphone Transformer and
Smoothing Condenser, wired ready for use, 4/6, post 6d,
MORSE TAPPING KEYS, for Telegraph com-
munication by Morse, 3/-, post 6d.
TRANSFORMER, 24 kilowatt, step up or down,
100/120 volt to 200/250 volt, guaranteed, £3 10s., carriage
forward.
WALL FANS, for 100 volt, D.C., 12 -in. diameter fan
and complete with cage, first-class condition, 10/-,
carriage forward.
EX-G.P.O. GLASS -TOP HIGHLY SENSITIVE
RELAYS, type B, operating current approx. I m/A.,
7'6 each.
EX-R.A.F. MORSE PRACTICE SETS, long bar key,
high note buzzer. A very robust job. 4/6 each.
2 -VOLT VALVES by well-known maker. L.F.'s,
H.F.'s, Detectors. General Purpose, 1/6 each. Screen
Grids, H.F. Pentodes, 3/6. All fully guaranteed.
LARGE MOVING -COIL METER, movements by
well-known makers, approx. 10 m/A. full scale, 6/6 each.
SULLIVAN TRANSMITTING .0005 m.f. Variable
Condensers ; large, heavy brass vanes, 10/6 each.

EX-R.A.F. VISUAL WAVEMETERS, 200 to 550
meters, 3/6 each.
MAINS DIMMER RESISTANCES, 2 kW type,

; 500 watt type, 17/6 each.
MAINS VARIABLE RESISTANCES, slider type.
worm -wheel drive. 2,000 ohms, carry 250 m/A., 17/6.
400 ohms 4 amp, not w.w. type, 12/6. 10 ohm 4 amp..
12/6. If ohms 20 amp.. 15/-. Stud switcharm type,
150 ohms 3 amp., 15'-. 300 ohms 4 amp, 10/-. 300 ohms
14 amp., 15/,
VACUUM GAUGE, 0 to 30 lb. 34 -in. dial, heavy brass
case, 5/- each.
MOVING COIL METERS, 24 -in. dial, by Everett
Edgcumbe, Park Royal, etc. Amps. : 0 to 4 ; 0 to 21 ;
0 to 5 ; 5/0/5 ; 0 to 30, 7/6 each. Voltmeters, 0 to 6 volts,
15/0/15, 7/6 each. Cell Testing Voltmeter, 3/0/3 volts,
12'6. Multirange KC Meter, 0 to 5, 0 to 50 volts,
0 to 50. 0 to 500 m 'A., 17/6 each.
SWITCHBOARD MOVING COIL AND MOVING
IRON METERS by " Park Royal," " Ediswan," etc.
Volts : 0 to 500, 15/. ; 0 to 3,000, 22/6 ; o to 40, 8/6 :
0 to 120, 14/-, above are Moving Coil. Volts, M/1 Type :
0 to 250, 15/- ; 0 to 40, 7/6 ; 0 to 150, 10/. ; 0 to 100,
10/.. Ampmeters : 0 to 3.12/6 ; 0 to 10,0 to 30, 0 to 50,
12/6 each ; 0 to 400, 20/.
" CROMPTON " DYNAMO, 50/75 volt 15 amp.
4 pole. With pulley, £4 10s. Ditto Crypto, 100/110 volt
12 amp., £4 10s.
ARMSTRONG-WHITWORTH, 25 volt 25/35 amp.
4 -pole compound wound, totally enclosed slow speed,
1,000 r.p.m., £4 10s. 25 volt 8 amp. shunt wound ball -
bearing, 32/6; ditto 12 volt 12 amp., 17/6. Workshop
dynamos, 12 volt 8 amp, 15/-. D.C. motors, 50 volt

h.p. ball -bearing, 17/6.
WATSON MERCURY SUNRAY LAMP for 200/250
volt D.C. mains. Only had 4 hours use. List at £18.
To clear, £3 10s.
MAINS CONDENSERS, 2 m.f. 250 volt working.
9d. ; 4 m.f. 350 volt working, 2/-. Dubilier Block
Condenser, 4 x 2 X 2 m.f., 500 volt test, 2/6 each.
T.C.C. Electrolytic Condensers, dry, 8 m.f. 200 volts
working, 1/6 ; 500 m.f. 40 volts working. 5/- ; 1,000 m.f.
12 volts working, 7/6. Mains Chokes, 20/30 henry 40-60-
80-120 m'A., price, L., 1'6, 2/6, 4/6 each. R.A.F.
Cutouts, 20 volts 3 amp., 16. Microphone Buttons, 9d.
Vitreous Resistances, 126 ohms 4 amp., 1/6 ; 2,000 ohm
100 m/A., 1/. : 3,000 ohm 220 m/A., 2/- each. Resistance
Mats, 600 ohms 4 amp.. 4/. ; 5 ohm 5 amp, 1/6. Bulgin
D.P.D.T. Toggle Switches, 9d. each. Ex -Naval Trans-
mitting Short -Wave Variable Condensers, .000024 m.f.,
4/6 each. Dubilier 4 m.f. Condensers, 2,500 volt test,
2/- each. Western Electric Single Earphones, 1,000 ohms,
1/3 per pair, with bands 2/. earphone. Bobbins and
Magnets, 9d. per set. Magnetic Triple Action Keys,
low voltage working, 2'- each. Large 80 -ohm 3 -amp.
Rheostats in teak case, 2 -. 4 -oz. Bobbins of 40 gauge
D.C.C. instrument wire, 1 3. 9 -oz. Bobbins of 26 gauge,
1/-. Mains Power Pack, 2 30 henry 40 miA. Chokes,
2 x 2 m.f. Condensers, 2 6 each. Heater Elements,
600 watts, 2'. ; 1 kilowatt, 3 each. Liquid Compass,
4 -in. dial, complete with gimball in solid brass binacle,
25/..
HOT WIRE METERS, by Johnson and Phillips, etc.,
large size. 0 to I amp., 12/6 ; 0 to 30 amp., 12/6 ; 0 to
70 amp., 15'. ; 0 to 120 volts, 12/6 ; 0 to 250 volts, 15/. ;
I only in portable case, 0 to 1.7 volts and 0 to 170 volts
17/6.
EX-G.P.O. HEAVY-DUTY MORSE TAPPING
KEYS, heavy brass job, 6/6 each.
X-RAY COIL. 10 -in. complete with Condenser. 100/
250 volts input. Nice condition, 50/-.
LARGE TRANSFORMERS for rewinds, 500 watt,
7/6 ; I kW, 15/- ; 2 kW, 25'-.
ROTARY CONVERTERS, 14 kW windings or Slip
Rings, worn. 110 volts D.C. input, 100 volts 50
cycles single phase output, 30'-. Another 200 volt input
believed 150 volt A.C. output, windings O.K. in good
condition. £2.
FRENCH ASTROLABE, complete with fitting, in

ODD METERS, 0 to 70 kilo volts, 4 -in. dial, ;

0 to 30 m'A., 3 f -in. dial, 15/. ; 0 to 6,000 volts electro-
static, 8 -in. dial, 25/-. Frequency Meter, 700 to 1,400
cycles, 9 -in. dial. 15/-. Thermo Ampmeters, 0 to 30,

Westons," 4 -in. dial, 15/- ; 0 to 8 volts 300 cycle meter
by Weston, 7/6 each.
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Reception
LTHOUGH there are compara-
tively few ultra -short wave sta-
tions for which to search in this

country, a wave of enthusiasm has
swept the ranks of short wave listeners,
resulting in a sudden increase in the
construction of ultra -short wave re-
ceivers. Many more would join the en-
thusiasts but for the uncertainty of
what, if anything, they would receive
in their particular locality.

Recently I spent a week in South
Wales, conducting experiments with an
ultra -short wave set, and I must admit
that I was startled with the results.

At Cardiff, with hills to the west but
more or less open country to the east, I
picked up the carriers of the sound and
vision transmission at Alexandra
Palace, some 15o miles distance. Fur-
ther into Wales, near Fly, I chose a
high locality, and here I was able to
tune into a programme from London-
more entertaining than the mere car-
rier 1

So far so good. My next step was to
go to Maesteg in the Llynvi Valley. As
I had expected results were nil. But,
upon ascending the mountains in the
immediate vicinity I was rewarded with
faint signals from Alexandra Palace
and several amateur stations whose
identity I am unable to discover.

You may be wondering what sort of
aerial I employed on these moun-

on Ultra -short Waves
taineering trips. Well, it comprised
wire of approximately 13o inches sus-
pended from a walking stick-a crude -
looking affair, but obviously efficient !
I did not use an earth or counterpoise.

A more complicated aerial system
was employed when I conducted tests
in the vicinity of Nottage and Porth-
cawl, but results were not so good-I
was unable to hear Alexandra Palace.
This was probably due to screening by
hills in the vicinity. When I clambered

By Leslie W. Orton
The coils are readily made at home.

They should be of approximately three-
quarters of an inch diameter. For the
television programme I found a six
turn coil (L2) was ideal and for
5 metres a four turn coil. Li is a
four turn grid coil. Although it is wise
to use wire of a fairly thick gauge (say
16 s.w.g.) excellent results are obtained
with the crudest of coils.

The receiver wed for
picking to the television

sound signals.

to the top of such hills I could
generally pick up the carrier, but not
the programme, from Alexandra
Palace.

And now for a few details of the re-
ceiver I used during these experiments.
Above is the technical circuit. From
it you will discover that two valves are
employed, a detector and pentode.

Having completed the coils, next is
the high -frequency choke to consider. A
wooden skewer makes an ideal former.
Wind approximately fifty turns of 28
s.w.g. wire on this which will be quite
efficient.

There is no need to go into details of
component values as these are given.

(Continued on next page)

IT'S OUT ! ! !
THE GREATLY ENLARGED

"GUIDE TO
AMATEUR RADIO "

164 Pages
FULLY REVISED.

(5,h Edition)

TELEVISION -TRANSMITTERS
RECEIVERS - POWER
SUPPLIES - VALVES - ULTRA-
HIGH FREQUENCIES
MEASURING APPARATUS

FORMULAE - FREQUENCY

MEASURING - AERIALS
SELECTED REFERENCES

MORSE CODE
ABBREVIATIONS

611.
(Post Free, 9d.)

R.S.G.B., 53 Victoria Street, London,
S.W.I or

STAND 214 RADIOLYMPIA

THE

TELEVISION SOCIETY
President : Sir AMBROSE FLEMING, M.A., D.Sc.. F.R.S.

Founded in 1927 for the furtherance of Study and Research in Television end
allied Photo -electric Problems.

Ordinary Fellows are elected on a Certificate of Recommendation
signed by Two Ordinary Fellows, the Proposer certifying his personal
knowledge of the Candidate. The Admission Fee for Fellows Is half -a -
guinea, payable at the time of election, the Annual Subscription Is El,
payable on election, and subsequently In advance on January I st In each
year. but the Annual Subscription may be compounded at any time by

the payment of Ten Guineas.
Any person over 21, Interested in Television, may be eligible for the
Associate Membership without technical qualifications, but mast give
some evidence of Interest in the subiect as shall satisfy the Committee.
For Associate Members the Entrance Fee Is 5/-, payable at the time of
election, with Annual Subscription IS)-, payable in advance on January 1st

in each year.
Student Members.-The Council has arranged for the entrance of
persons under the age of 21 as Student Members, with Entrance Fee 2/6

and Annual Subscription 10/-, payable as above.
The Ordinary Meetings are held In London on the second Wednesday
of the month (October to May Inclusive) at 7 p.m. The business of the
meetings includes the reading and discussion of papers. A Summer
Meeting Is usually held, and affords Members the opportunity of In-
specting laboratories, works. etc. A Research Committee and the
preparation of An Index of Current Literature are active branches

of the Society's work.

The Journal of the Television Society
is published three times a year. All members are entitled
to a copy ; and it is also sold to Non -Members, at an

annual subscription of I5/- post free.

Foms of proposal for Membership, and further information
regarding the Society, may be obtained on application to the
General Secretary, J. J. Denton, 25, Lisburne P.oad, Hampstead,

London, N.W.3.
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WARD'S SPECIAL OFFERS
BRITISH RADIOPHONE CONDENSERS, fully screened,
110 kc or 465 kc., superhet, or straight type, 3 -gang and
2 -gang, 7/6.
CENTRALAB RESISTANCES, I -watt type, 6d. ; 2 -watt
type, 1/2 ; 3 -watt type, 1/9 ; B.I.C. 8 mf. and 4 mf. 550 volts
peak electrolytic condensers, 3/3.
3,000 Brand New Wearite 110 kc. Pre -tune I.F. Transformers,
type 0.T.1, 0.T2 and 0.T.2F. ; 1/6 each, or offer for quantity.
40 MFD. and 24 mfd. 200 Volts Peak Electrolytic Condensers,
3/,
VALVEHOLDERS, Chassis Type, 4- or 5 -pin, 6d. ; 7- or
9 -pin, 6d. ; R.C.A. American valve holders, 4-, 5-, 6- or 7 -pin,
9d.
ASSORTED 1 -gross Parcels of 1 -watt and I -watt Resistances
by N.S.F., 12/-.
CONVERSION UNITS for Converting D.C. Receivers to
A.C. Mains operation up to 110 watts, improved full -wave
type. £2 10s.
WESTINGHOUSE RECTIFIERS, L.T.4 or L.T.5, with
mains transformer and variable resistance, 22/6 ; Varley
D.P.4 output transformers, 1-1 and 25-1, 9/,
MAINS TRANSFORMERS, 350-0-350 v. 60 m.a., 4 v.
3 amps., 4 v. 25 amps., 12J-  425-0-425 v. 120 ma., 4 y:1 amp..
4 v. 1 amp., 4 v. 7 amp., 4 v. 25 amp., for W.W. Quality
Amplifier, 26/. ; L.T. transformers, with two 4 v. 3 a. C.T.
windings or 2.5 v. 8 a., 5 v. 2.5 a., 8/6.
VOLUME CONTROLS, with or without switch, by Rotor -
ohm, Erie, Electrad, and other good makers, any value, 2/6.
WE STOCK All Parts for - Wireless World " Quality
Amplifier, Quality Amplifier Receiver, Imperial Short Wave
Six, 1936 Monodial P.A. Super, All -wave Super Seven, etc.
WE CAN SUPPLY Correct Equivalents for Any British
Type of Valve, including side -contact Universals, H.F.
pentodes, double diode triodes, 3 -5 -watt output pentodes,
500 v. indirectly heated rectifiers, octodes, double diodes.
single diode tetrodes, etc., at an appreciably lower price.
" CORPATACT " Capacity Operated Window Signs, £5
CARRIAGE PAID, cash with order or c.o.d. ; send for list.

CHAS. F. WARD
46, Farringdon SL LOND9703.ON, E C.4

Tel : Holborn

BOROUGH POLYTECHNIC
BOROUGH ROAD : : S.E.I.

Enrolment begins 20th September.

A course of Lectures, Demonstrations
and Experiments on

TELEVISION
will be given on Thursdays,

8 - 9.30 p.m. by
J. J. DENTON

Beginning on 30th September.
For further details apply to the Principal.

FOYLES
BOOKSELLERS TO THE WORLD

Stock of nearly three million new and second-
hand volumes. Catalogues free on mentioning

your interests.
119-125 Charing Cross Rd., London. W.C.2.

Telephone: Gerrard 5660(x2 lines)

" Reception on Ultra -short Waves"
( Continued from page 576.)

above. However, I would like to
emphasise the importance of using re-
liable components. Much trouble and
noise may be averted.

Having completed the receiver the
next point is to erect the suggested
aerial having a ' total length of 132
inches and have a counterpoise made
up of a sheet of metal under the carpet
or length of wire erected underneath
the aerial.

Check up the anode currents and ap-
ply approximately 3o volts to the anode
of the detector valve. If the receiver is
working satisfactorily transmission
from Alexandra Palace should be re-
ceivable as well as amateur with the
smaller coils.
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TELEVISION.
A NEW COURSE OF INSTRUCTION,

We have pleasure in announcing that our new " Television " Course
has met with remarkable success. The enormous demand for the
Course has shown, beyond any shadow of doubt, that It fills that long -
felt need which we anticipated when we went to such trouble and
expense in its preparation.
We shall be happy to send full details of this special " Television "
Course on request. Particulars are also available of other Courses
in all branches of Wireless, Television, Talking Picture Engineering,
etc., and of the easiest way In which to prepare for the A.M.1.E.E.,
A.M.1.W.T.; A.M.1.R.E., etc., Examinations.

We teach by correspondence, and guarantee " NO
PASS-NO FEE." Our Technical Consultant is

Professor A. M. Low.
Send for full particulars to -day. Free and without obligation.

THE BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
337, SHAKESPEARE HOUSE, 17/19, STRATFORD PLACE,

LONDON, W.I.
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MISCELLANEOUS
AD VERTISEMENTS
The charge for advertisements in these
columns is 22 words or less 2/, and 2d. for
every additional word. All advert' ements
must be accompanied by remittance. Cheques
and Postal Orders should be made r ayable to
Bernard Jones Publications Ltd., and crossed,
and should reach this office not later than the
15th of the month previous to date of issue.

EDISWAN All tube, £6 los. ; MR/ACI, ton.;
HE/ACx, 20S. ; DLSt, 5s. All perfect, very little
used. Cabinet for receiver, Ia. Box 13.

" TELEVISION " 1935-6. " Television To -day."
All professionally bound and indexed. Offers ? 6o,
Friar Road, Orpington.

VALVES AT TWO-THIRDS LIST PRICE.
We have still in hand a considerable number of valves
of de -controlled types which are available at two-
thirds of the list prices while stocks last. These
include a practically full range of battery valves,
including 4- and 6 -volt valves, and also the following
A.G. types :-ACSG 4, ACFC 4, ACHL 4, ACPX 4 and
ACME 4. For example :-HL 2, list price 3/6d.,
de -controlled price 2/4d. SG 2, list price 7/6d., de-
controlled price 5/od. ACPX 4, list price q/od.,
de -controlled price 6/od.-The 362 Radio Valve Co.,
Ltd., 324-6, Liverpool Road, Highbury, N.7.

EXPERIMENTAL TELEVISION RECEIVER
with 12 in. Cathode Ray Tube, Power Packs, Time
Base, etc., in Working order. Price £25. H. E. Sanders
& Co. 4 Gray's Inn Road, London, W.C.r. 'Phone
Chancery, 8778

PATENT AND TRADE
MARK AGENTS

GEE & CO. (Estab. 1905), patents and trade marks
throughout the world (H. T. P. Gee, Mem.R.S.G.B.,
A.M.I.R.E., etc,), 5r-52, Chancery Lane, London,
W.C.2 (2 doors from Government Patent Office.)
Phone: Holborn 4547 (2 lines). Handbook free.

KINGS PATENT AGENCY LTD. (B. T. Ring,
Patent Agent) 146a, Queen Victoria Street, London,
F.C.4. ADVICE, Handbook and Consultations free.
Phone City 6161.

READ TELEVISION
& SHORT-WAVE WORLD

REGULARLY

Sound Sales, Ltd. ... ... 569
Television Society, The ... ... 576
Ward, Chas. F.

..
. ... Cover iii

Webbs Radio, Ltd. . . .. 565
Westinghouse Brake & Signal Co., Ltd. 561
Whiteley Electrical Radio Co., Ltd. 555

THE HAMS' BOOKSHOP.
G5KA

for all books pertaining to short-wave reception and amateur transmitting.
RADIOTELEPHONY HANDBOOK (Jones). Complete details for
building transmitters, receivers, test sets, amplifiers and associated equip-
ment for voice communication by radio. 128 pages. 3/3d.
RADIO AMATEUR CALLBOOK. The only magazine containing full
lists of world's amateur stations from Alaska to Zanzibar-also lists of short
wave commercial, Press and weather stations. 6/,
JONES RADIO HANDBOOK. The latest and finest work on amateur
transmitting ever published. No Ham station is complete without a copy of
this. 7/-.
All post free, and sent by return of post.

G5KA. 41, Kinfauns Road, Goodmayes,
Ilford, Essex. Dept. "T."
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Editorial 2.4.37.

" It was not until
about thirty years
later that the cath-
ode-ray tube came
to be regarded as an
every day inSi7U-
inent in the labora-
tory, although as
long ago as 1902
Cossors, the valve
manufacturers,
were producing
their firstexamples."

SEPTEMBER, 1937

to-. the moat

co-inizehettJtve tanye

CATHODE RAY TUBES
Since 1902 Cossor research in the design and practice of Cathode

Ray Tubes has always kept ahead of the times. As a result to -day
Cossor have available a comprehensive range of Cathode Ray Tubes
second -to -none.

Cossor research in the field of Television too, has proved eminently
fruitful, and results have amply justified their pioneer work in the use of
Cathode Ray Tubes for Television. Progress in this sphere has
brought about many types but the Cossor full range of tubes is admitted
as being unparalleled in respect of quality, focus and brilliance.

A request for leaflet L.213 to Instrument Dept., A. C. Cossor Ltd., Highbury
Grove, London, N.5, will bring full details and data of the range available.

See the range

of COSSOR
CATHODE RAY

TUBES ON

STAND COSSOR STAND

163 TELEVISION 61
RECEIVERS ON

COSSOR
CATHODE RAY TUBES

A. C. COSSOR LTD., HIGHBURY GROVE, LONDON, N.5
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