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The New Year

Promise of Many Developments

1" might have been supposed that, .

wireless being no longer in its

infancy, and broadcasting having

now been with us for some fifteen
years, the year which we enter upon
with this issue would show promise of
no remarkable changes or develop-
ments of importance. Yet from all
appcarances the very reverse will apply,
because at no time in the history of
wireless have there been more positive
indications of really important achieve-
ments in view.

Short-wave developments, both in
the broadcasting and general com-
munication fields, are being planned
on a big scale in almost every country
in the world and new services are

promised for carly in the New Year. .

The B.B.C. has several additional
transmitters in  preparation for an
im provement in the Empire service,
and these transmitters may be expected
to be in operation during the year.

Television Hopes

Television has passed through its
carliest stage of development as a
service with fair success, and if tele-
vision 1s to provide a lasting service in
the future, then it is certain that 1937
must see important programme changes
in addition to improvements on both
the transmitting and receiving side.
If no means are found to improve the
programmes of the television service
out of present funds,then an alternative
event of 1937 might be a new financing
schenie.

With the commencement of the
year the B.B.C. enters upon a new
lease of ten years’ renewal of its
Charter.

1937 should show the introduction
of the much-discussed legislation to
control electrical interference, and this

should pave the way for conditions of
reception, especially in large towns,
better than anything which has hitherto
been enjoyed. The probability exists,
also, that changes in wavelength alloca-
tion in Europe may come about,
resulting in an improvement, at least
with the larger transmitters, of
reception conditions as far as ad-
jacent-channel interference is con-
cerned.

Promises have been made that, in
the broadcast programme field, 1937
will see an increase in the exchange of
national programmes, thus helping to
improve cultural relations as between
one nation and another.

’ .

- Receiver Progress

In the sphere of reception it is
difficult to anticipate how important
may be the changes which may develop.
Short-wave reception circuits will un-
doubtedly improve and many refine-
ments which have already been
disclosed in theory may be expected
to find their way into practical applica-
tion. The electron multiplier, the
development of which in connection
with television has been greatly stimu-
lated, still holds promise of staging a
revolution in amplifying circuits ;
whether or not progress in this direction
will be sufficiently rapid to promise any
radical changes in the nature of re-
ceivers during the year it would be
unwise to anticipate, but that in the
electron multiplier we have a potential
revolutionary influence in receiver de-
sign will not be disputed.

The Wireless World cnters this year
upon its twenty-seventh year of pub-
lication, and we may hope that the
record of events which its pages will
chronicle will make this one of the
most interesting years of its existence.
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Microphones:

Main Characteristics and Applications

of the Two Types

all the links in the broadcasting trans-

- mission and reception chain the micro-

phone and the loud speaker are by far
the weakest as regards both efficiency and
fidelity.  Although they occupy such
extreme positions in the chain, the reasons
for their shortcom-

IT has been frequently stated that ot

N explanation of the essential
difference between the two
principal types of microphone and
a discussion’ of the properties,
particularly with regard to direc-
tional characteristics of examples

ings arise from the

very similarity of NO SOUND
their functions.
they are both SOUND —+

electro-acoustic de-
vices, and while
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= tr common use.

Fig. 1. — Dis-
placement of air
particles under
the influence of

electrical measure- : .
ments of a high order of accuracy can be
made with comparatively simple and inex-
pensive apparatus, the same cannot be
said of acoustic measurements. Further,
, acoustic conditions have a very important
effect on the results obtained both in
laboratory measurement and in practical
use.

It is perhaps not surprising, therefore,
that in the case of microphones the choice
of types suitable for commercial use was,
untll a few years ago, very limited, being
confined almost entirely to various types
of carbon transmitter. In recent years,
however, the rapid increase in the variety
of uses to which the microphone is put,
many of them involving very adverse con-
ditions, has led to intense research, and
this has resulted in the production of a
number of new designs, in which good
frequency and amplitude characteristics,

EQUIVALENT MICROPHONES OF THE PRESSURE AND VELOCITY

TYPES.

sound waves.

the air particles. This re-grouping is shown
in the accompanying table. '

Reference to a suitable illustration of the
propagation of sound in air will indicate
the fundamental differences between the
two types of microphones. In Fig. 1 the
line of dots indicates the positions of air
particles along a straight path radiating
from a source of
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below a mean value which is the atmo-
spheric pressure. It is this alternating
variation of pressure to which pressure
microphones respond.

The air pressure at any point is indi-
cated in the diagram by the density of the
particles ; hence variation of pressure due
to sound waves involves the movement of
the air particles towards or away from the
source of sound. Particles cannot move in
any other direction unless influenced by
another source of sound, and they will
only move about a mean position which
remains constant. Except when very close
to the sound source, the velocity of the
displacement of the air particles is pro-
portional to the variation of pressure.

From the last paragraph it can be seen
that a microphone which responds to
‘“ particle velocity *’ will only indicate the
component of this velocity 'which lies along
its ““major,”” or sensitive, axis. Since
pressure microphones respond equally to

sound situated to the
left. When no sound
is emitted from the
source the particles
will  be  equally
spaced, as indicated
A B. When a sound
of given frequency is
emitted by the

MAGNET

source, waves of

high and low pres-
sure will radiate from

Velocity Type.

Electrical Pressure Type.
Characteristic.
Electro-Dynamic 1. Moving Coil
2. Inductor
Piezo-Electric Sound Cell
Capacity Non-directional
Condenser

Ribbon

Differential
Differential Condenser

together with low noise level, have been
achieved. They include the ‘ribbon,”’
the ‘‘inductor,”” the moving coil, the
crystal, the differential crystal, the con-
denser, and the differential condenser
microphones. These various types are
usually regarded as belonging to categories
determined by their method of converting
acoustic to electrical energy—i.e., they
belong to "one or other of the electro-
dynamic, piezo-electric, or capacity types.

In practice, however, it is far more
useful to group them under the two main
headings of pressure and velocity, accord-
ing to whether® they function by virtue of
the pressure variation cr the velocity of

Fig. 2.—Diagrams a
and b show a velocity
ribbon microphone in
front elevation and
section, while ¢ is a 4
pressure ribbon micro-
phone with enclosed

back. A moving-coil (¢)
type is shown in
diagram d.

@/
!
RIBBON
POLEPIEGE P
(b)

n

it—i.e., they will traverse our particular
row of air particles from left to right, as
indicated at P and R respectively. At a
fixed point anywhere along our line of
particles the pressure will appear merely
to rise and fall as each wave passes. The
pressure will actudlly alternate above and

sound waves arriving from any direction
(neglecting special effects due to size and
shape of the microphone itself), the direc-
tional characteristic, or ‘‘polar field,”’
constitutes the major difference between
the performances of the two types.
Having outlined the different acoustic
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Microphones—
operations involved in the two types of
microphone, let us return to the three main
electrical categories, i.e., electro-dynamic,
piezo-electric, and capacity, comparing the
main constructional features of the velocity
and pressure examples of each.

The main details of a ribbon (velocity)
microphone are shown in Fig: za. A very
thin light strip of

L]
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construction of a typical moving-coil
microphone, and a close resemblance to a
small moving-coil loud speaker is evident.
No baffle is used with the moving-coil
microphone, but the back of the dia-
phragm is usually enclosed as in the case

of the inductor type. )
The moving coil may consist of many
turns of -thin wire instead of the single
conductor of the

aluminium is sus-

pended by its two it
ends in an intense -

transverse

ribbon type ; hence

b i the impedance is
o }_QL___MTVQF: much higher, being

mag- usually in the
netic field between 7 CEETL LR neighbourhood of
the pole-pieces. The CEMENTED TOGETHER 20 ohms. The need
ribbon is corru- /4 for a matching
gated  concertina- (ki 1 transformer  close
fashion at right- ~ TOTALLY ENGLOSED . to the microphone
angles to its length AIR SPAGE is thus avoided.
to give it sufficient Turning to piezo-
flexibility to permit . 266 L electric micro-
free movement in a phones, it was

5

backwards and for-
wards direction, (a)
while avoiding any

//T‘ shown in a pre-
(b) vious article' that
voltages were pro-

danger of its mov-
ing sideways so as
to touch the magnet
pole-pieces. Both front and back of the
ribbon are open to the air, as shown in
the side view (Fig. 2b), and the adjacent
magnet poles are shaped to give the
-minimum obstruction to sound waves.
Since the ribbon, or at any rate most
of it except for the ends, is free to move
in sympathy with the vibration of the air,
alternating voltages are induced in it.
These voltages are very minute, and to
avoid resistance loss in connecting cables
a step-up transformer is usually fitted in
the housing of the microphone above the
magnet, thus keeping the leads to the
ribbon very short.

Pressure-type Microphone

By enclosing one side of the ribbon
while still leaving the other accessible to
sound waves, as shown in Fig. 2¢, the
ribbon becomes sensitive, not to air-
particle velocity as before but to the varia-
tion of pressure in front of the ribbon
compared to the mean pressure on the
enclosed side. This is usually called an
““‘inductor,’”” or pressure-ribbon micro-
phone. Of course, the method of enclos-
ing the back of the ribbon has a great
effect on the results obtained. A solid
backing cannot be placed very closc to the
ribbon, or no movement will result from
changes of pressure, while a hollow air
cavity cannot be used, since an enclosed
quantity of air has mass and elasticity and
therefore a natural frequency at which it
will resonate. The interior of the cavity
is therefore fitted with suitable baffles and
damping material to avoid this. The
arrangement sometimes takes the form of
a long folded tube.

Increased efficiency may be obtained
from the pressure-dynamic microphone by
attaching a diaphragm to the moving
element, when it is found convenient to
use a coil of wire in a radial magnetic field
instead of a ribbon. Fig. 2d shows the

Fig. 3.—Diagramsa and b show, respectively,
velocity and pressure crystal microphones.

duced by bending
a certain type of
crystal element, If
such an element is sufficiently thin and
flexible and is supported at one end, or at
the two ends as indicated in Fig:. 3a, the
unsupported portion will be free to vibrate
in sympathy with air vibrations, thus
causing distortion of the laminations and
setting up voltages across the electrodes.
In this form, the crystal mircrophone is
velocity-operated and is sometimes called
a ‘“differential”’ element.  If two such
elements are mounted back-to-back
against spacers at the ends, closing the
sides by a flexible seal will form a small
air space between the elements as shown
in Fig. 3b, and any variation in pressure
of the surrounding air will cause both
elements to bend in-

3‘.

very low, so that several cells are usually
assembled in series-parallel to increase the
output while keeping the impedance at a
reasonably low value. The impedance is
of a capacitive nature, so that, although
capacity in the connecting cable will not
affect frequency response, it will reduce
the available output, as it does in the case
of a condenser microphone.

In general, a condenser microphone
consists of a small condenser in which one
electrode is stationary while the other is
free to vibrate under the influence of
sound waves in such a manner that the
spacing and therefore the capacity be-
tween the electrodes varies. Such a micro-
phone does not generate voltage as the
other types do, but if the condenser is
charged from a battery through a high
resistance, variation of the capacity of the
condenser will cause charging and dis-
charging currents to flow through this
resistance, and the voltage drop across it
will thus vary, with the movement of the
free electrode.

-Condenser Microphones

An early form of electrostatic loud
speaker consisted of a metallic diaphragm
insulated from and mounted in close
proximity to a perforated metal grille. A
similar construction has been modified to
form a condenser microphone of the
velocity type as shown in Fig. 4a. In the
more familiar pressure-operated type,
however, the fixed electrode is solid and
completely encloses the air dielectric as
shown in Fig. 4b. Although a diaphragm
of duralumin foil has been extensively used
for many years, a new type made of gold
leaf has proved successful. The design of
the fixed electrode varies considerably
with different makers. In some cases it
is solid with shallow channels or slots cut

wards or outwards
as the case may be,

causing voltages to @
appear across both

sets of electrodes. INSULATION |
This constitutes a :
pressure - operated i
crystal microphone, ]
which is wusually 1
called a sound cell. } /‘1
In commercial types ELECYRODE ]
the sound cell is

mounted in a rect- %
angular paxolin

frame and enclosed
by thin paper which

e
DIAPHRAGM,

DIAPHRAGM

is varnished to pre-
vent the ingress of
moisture which
would disintegrate the crystals. The
natural frequency of the sound cell is kept
very high in the audio scale by using
crystals of small dimensions. The most
popular type at present in use employs
crystals which are less than half an inch
square, and the natural frequency is over
12,000 cycles per second.

The voltage output from single cells is

! Improved reproduction from discs, The
Wireless World, April 24th, 1936. -

Fig. 4.—Velocity and pressure condenser microphones.

in it, while in others a small hole through
the back communicates with the outer air,
thus allowing the mean air pressure be-
hind the diaphragm to remain at atmo-
spheric level under all conditions. In one
version a second smaller diaphragm, fitted
in a compensating chamber behind the
fixed electrode, can move to allow
equalisation of pressure through the vent
“hole, while preventing the entry of mois-
ture, dust, etc,

L
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Microphones—

Although the velocity types of crystal
and condenser microphone included in the
above descriptions "have not come into
general use, the following practical obser-
vations, which refer to ribbon-velocity
microphones, would also in general apply
to them.

The polar response curve of a
velocity microphone is of the cosine, or
‘“figure eight,”’ type as shown in Fig. 5.
Here XX is the major axis and the

response 7 to a wave arriving at an angle .

) to the major axis is :
‘ 7 = OA Cos O

thus the response at right angles to the
major axis is zero. The response to the
““back’” OX is similar, but opposite in
phase. Fig. 6 shows polar curves for a
commercial ribbon microphone taken in
the open air, and the general shape can be
appreciated although focusing at high
frequencies is evident, and is probably
due to the design of the field-pole-pieces.

Ribbon microphones have become in-
creasingly popular for use in broadcast
studios on account of this limited field of
response. They are not liable to pick up
unwanted sounds direct except at the back
of the microphone, and the effects of
studio reverberation and echo appear to
be reduced considerably. The placing of
artists is, however, rather critical, and
more than one microphone is usually
necessary to ‘“ cover’’ a number of artists.
The author has seen as many as five used

- Y
m 2
Xvooj)(b
\ :
Fy

Fig. 5.—Theoretical polar response curve
of a velocity microphone.

in balancing the various sectlons of a
large orchestra.

Care has to be exercised when working
near to a velocity microphone, since the
particle velocity is no longer proportional
to pressure close to the sound source. It
is not advisable, therefore, to croon right
into a ribbon micro hone But, who
knows?- It might be a blessing in dis-
guise !

‘The velocity microphone was used for
talking-film recording, but in this case its
extremely- directional characteristics
turned out in practice to be rather a dis-
advantage. A broadcasting artist can be
told where to stand, and how to speak,
but a film artist must be allowed reason-
able freedom of action. It is possible to
follow an artist about a film set with the
microphone, if this is suspended from a
suitable boom, but if the microphone has
to be rotated by remote control until it
faces the artist each time he turns his
head, the whole business’ becomes too

Wireless

World
complicated for efficiency. The non-
directional type of ribbon microphone
which responds to pressure instead of
velocity ‘'has largely superseded the
velocity-ribbon in film work. In open
air work, owing to the absence of walls
and similar sound-reflecting surfaces, un-
wanted sounds can sometimes be ‘‘ tuned
out”’ by careful positioning of the velocity
microphone, in the same way as unwanted
stations can be ‘‘tuned out’’ by using
a directional frame aerial with a radio set.
Trouble, however, is usually experienced
from wind noise, even when a wind baffle
is used.

As stated previously, the pressure
microphone should theoretically respond
equally to sound waves arriving from all
directions. Practical considerations, how-

F‘ig. 6.—Polar response of ribbon-velocity
microphone at 1,000 and 5,000 c/s.

ever, have usually prevented this being
attamed Most types, particularly the in-
ductor, the moving.coil, and the older
types of condenser microphone, are fairly
large compared with the wavelength of
the higher audio frequencies they are re-
quired to pick up. ' The bulk of the

- microphone therefore tends to cast an

acoustic shadow to sound arriving from
behind, and since this effect is only con-
fined to the higher frequencies, good tonal
balance is obtained to sounds arriving
direct to the front of. the microphone, but
sound arriving by other paths due to echo,
reverberation, etc., .

l !
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60°

500 c/s

Fig. 7.—Polar response of radial type crystal

microphone at various frequencies. Curves

are taken at different sound levels for the
sake of clarity.

cially available with transmitter elements
little more than 1in. in diameter, and
they have proved to be non-directional up
to relatively high- frequencies.  Piezo-
crystal elements are usually even smaller
than this. Fig. 7 shows the polar dia-
gram of a crystal microphone incorporat-
ing two cells just over §in. square, and it
will be seen that the field of response is
extremely regular up to 8,000 cycles. The
tendency for the diagram to become ellip-
tical at high frequencies was due to a
small felt mounting at the sides of the
case.

Studio Requirements

In most forms of studio recording, the
less polar response varies over the fre-
quency range, the less complicated the
microphone is to use.  When acoustic
conditions are bad, the most usual fault
is excessive reverberation or boom at low
frequencies, and the only method of reduc-
ing this electrically, is to attenuate bass.
If, however, the microphone has a good
polar response at high frequencies, there
is obviously less need to attenuate bass.
On the other hand, if conditions are good,
the microphone will pick up reverberation

decidedly boomy
and unintelligible.
This effect is fur-
ther increased by re-
flection of the sound
waves by the dia-
phragm and its
mounting. Since the
reflected wave is in

- ”—?‘\ \\

Vd PRESSURE \\

. \

VELQCITY \\
\

PRESSURE
& VELOCITY \

phase with the in-
coming wave at the
diaphragm, the re-
sultant pressure on
the diaphragm is in-
creased. This again
only occurs at high
frequencies where

thewavelengthis
small, and when the
sound source is in
front of the. micro-
phone. Both these effects can be mini-
mised by keeping the bulk small and
streamlining the casing of the micro-
phone.

Condenser microphones are commer-

Fig. 8.—Theoretical polar field of combined pressure-velocity

microphone.

and other indirect sound in its correct
tonal balance.

When picking up sound from a number
of artists, there is usually little to be
gained by using more than one pressure
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Microphones—

microphone, unless separate control is re-
quired, as in vocal items with music
accompaniment.  When two pressure
microphones are used in one room, the
effect of mixing the two will usually
approximate to the pick-up from one
microphone placed in an intermediate
position. 1f sources of sound are }\'i(lely
separated, of course the position 1is
different, and individual microphones are

Wireless
World

Broadcast

NEW G.E.C.

WO centres of radio investigation
have hitherto been maintained by

the General Electric Company ; one

for research proper at Wembley and the
other for works development at Coventry.
The growth of manufacturing activities has
caused congestion of

With the help of draping and furniture,
domestic acoustic conditions are simulated
in the listening room.

then almost essential to obtain the correct
balance in the reproduction.

Pressure microphones of one form or
another are widely used in film recording.
Ac mentioned earlier, the straightforward
technique involved in their use is a very
important factor, particularly in view of
the difficult situations frequently met with
in this class of work.

The preceding notes have treated the
pressure and velocity microphones as
entirely separate types, but mention
should be made of the possibility of com-
bining the two in one instrument, and in
so doing retaining the better features of
each in a modified form. The full-line
curves of Fig. 8 are theoretical polar
diagrams of pressure and velocity trans-
mitters. In the case of the velocity dia-
grams the two halves are opposite in sine.
If the maximum output in the two cases
be made equal as shown, at all fre-
quencies, the result of combining the two
will be the algebraic sum ot the diagrams,
as shown in dotted lines.

This heart-shaped diagram indicates a
microphone having a relatively even re-
sponse over a wide angle at the front
while being practically dead at the back.
This would seem to be an ideal charac-
teristic in most types of work if it remains
independent of frequency, and no doubt
further developments will produce such a
microphone in practical form.

In dealing with the various types of
microphone, the question of frequency
response has been deliberately avoided,
since on this score there is little to choose
between the best examples of each type,
particularly when the appropriate equalis-
ing circuits are used,

the space allotted to
experimental work,
and so it was de-
cided early in the
year to erect a
separate building for
the development of
receivers.

The new radio
laboratory at Coven-
try is divided into
about twenty -four
separate offices and
laboratories, and it
has been built in
two floors, enabling

ey
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Receiver Research

LABORATORY AT COVENTRY

of electrical development is reasonably free
from disturbances caused by his fellows, a
number of small laboratories, each suitable
for one or two engineers and an assistant,
have been provided on the ground floor of
the building. LEach of these laboratories is
provided with signal generators and stan-
dard testing equipment, while special equip-
ment that is not so frequently employed is
installed in other rooms.

Isolation from Interference

Work requiring the total elimination of
electrical interference is carried out in a
screened room, in which special arrange-
ments are made to prevent interference be-
ing Lrought in from the mains. Isolation
proves so effective that it is impossible to re-
ceive even the most powerful transmitting
station or Jlocally generated interference
without an external aerial.

Mechanical development work includes a
life test where receivers and

The screened room,

from which all out-

side interference is
excluded.

the ground floor
rooms to be made
reasonably sounnd-
proof for work requir-
ing silence and free-

dom from mutiual
interferences.
Laboratory work

proper is supple-
mented by fina]
listening tests on
speakers and com-
plete receivers. These
tests are carried out

components are tested under
every conceivable adverse
condition of use; for in-
stance, tropical conditions can
be reproduced as an aid
to development of receivers
capable of withstanding over-
seas conditions. Another
section is  responsible for
the maintenance of the test-
ing apparatus throughout
the laboratorv and alsosfor
the design of special appara-
tus ; in addition, it acts in an
advisory capacity on any new
tests that may be necessary
in the final inspection depart-
ment of the factory.

I'inally, mention must be
made of the circuit investiga-
tion section, for which four

in a room 1in which
average acoustic con-
ditions are simulated
by furnishings and drapings, etc. lalf a
dozen receivers at a time can be tested and
compared, remotely controlled relays being
installed for rapidly changing from one to
another.

To ensure that each worker in the field

One of the small laboratories, fitted with equipment for electrical
development work.

separate fooms are available. Here infor-
mation from sources within or associated
with the G.E.C. organisation is sorted out,
classified, and examined to see how far it is
applicable to present or future develop-
ments in radio receivers,
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APPLYING NEGATIVE FEED-BACK TO
THE ANODE BEND RECTIFIER

HILE the performance of the
diode detector has been fully
treated in past issues of The

Wireless World, the several
criteria for distortionless rectification are
still a mystery to many. The realisation
of a low level of distortion in the AF
output of a diode detector subjected to
deeply modulated signals depends largely
on the magnitude of the ratio of the AC
and DC output loads. The ideal con-
dition is obtained when this ratio is
unity, which can be realised only with
direct coupling. If the AC load is appre-
ciably lower than the DC load, the ability
of the diode to handle a high percentage of

" modulation is limited.

. cuit feeding diode)

The accompanying curves were furnished
to the writer by the Hygrade Sylvania
Corporation, in whose Application
Laboratory they were made. These
curves were plotted from data obtained
by graphical methods involving the
characteristics of the diode utilised in
American duo-diode triode and pentode
valves—both glass and metal—such as
the 6Q7 and 85 valves.  The diode
characteristics were taken with conditions
representling a generator impedance (cir-
of approximately
100,000 ohms, which was considered as
typical, and a signal of 30 volts peak was
assumed..

In the preparation of this data, the
conditions first considered were those
where the diode load resistor R1 (Fig. 1)
is a single unit and not tapped. Fig. 2
shows a typical case of the several shunting

resistances which give a resultant R2 com-
posed of Ra, RB and Rc in parallel. The
RF bypass condenser is neglected because
its value is normally so low that the effect
on audio frequencies is not applicable. Fig.
3 shows the general circuit for a tapped
R1. In this case, Rz is the resultant of the
same components shown in Fig. 2. In
each case the coupling capacitor C1 is con-
sidered as having negligible reactance at
audio frequencies.

Figs. 4 and 5 show the modulation capa-
bility of a detector system for the cases
where R1 is untapped and tapped re-
spectively, the tapping being at the centre
of Rx. It is evident that this arrangement
increases the modulation capability of the
detector at the sacrifice of AF output.

Harmonic Distortion

Unfortunately, while this data shows
that as low a value of R1 as possible is
desirable, there are other factors (such as
loading, limited power handling capacity
of the last IF or RF stage, etc.), which
must be considered in current design.

Figs. 6 and 7 indicate the harmonic
distortion (2nd to 5th inclusive) of the AF
output when a signal of 100 per cent.
modulation is applied to a diode detector
loaded for various modulation capabilities.
These results are based on the assumption
that the distortion is the effect of cutting
off a portion of one half of the AF sine
wave. The harmonic components given
are those analysed in the cut-off portion
of the wave.  Although not absolutely
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S OME causes of distortion with
the dicde detector are dealt
with in this article and a new detec-
tor circuit is discussed which, by the
application of negative feed-back,
offers the possibility of a higher
standard of quality. As the
efficiency is higher than that of
a diode, the system is an attractive
one.

By W. N. WEEDEN

rigorous, the results are indicative of the
magnitude of the distortion involved when
a diode is not properly loaded.

In view of the serious distortion caused,
it would seem advisabie to make more use
of the direct-coupled circuit, wherein the
grid of the first AF tube is connected
directly to the diode load (with no coupling
condenser). For the best results, the AVC
should be of the amplified and delayed
type advocated by Cocking, not only to
keep the input to the diode constant but
to insure a constant DC or bias voltage
being applied to the grid of the AF valve.

These defects of the diode are, of course,
much smaller than those existing in other
detectors, but a new type has just been
developed which would appear to be even
better than the diode. This new circuit
was recently announced by the Hygrade
Sylvania Corp., who kindly furnished the
following curves to the writer, and it
possesses several very real advantages.
Althougly this announcement was made by
Sylvania as part of their service to en-
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Fig. 1.—The conventional diode circuit in which the DC load is Rr, but the AC load Rr and R2 in parallel. Fig. 2.—In some cases more

complex arrangements are used.

Here RA, RB and RC all reduce the AC load resistance.

Fig. 3.—The ratio of DC load to AC load can be

made more nearly unity by tapping R1, but at the expense of a loss of output voltage.

*
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Detector Circuit—
gineers, the circuit was developed by the
RCA Licensee Laboratories of New York
City, and to them is due the credit.
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Fig. 4.—These curves show for a number

of values of R1 the modulation depth with

which the detector can deal without dis-

tortion ; Rz is the total shunting value of
the resistances following Ri.

Considerable interest has been aroused
by the development of this detector, partly
because of its so-called ‘‘infinite input
impedance.’” It is actually a triode anode-
bend detector having a high resistance
load in its cathode circuit. This load re-
sistance is by-passed for carrier frequencies,
and as it is common to both anode and grid
circuits, degeneration or negative feed-back
plays a large part in its freedom from
harmonic distortion.

Wireless .
World

diode. Fig. 8 shows the schematic circuit
with the load resistors which were varied
to obtain the data .shown in the accoin-
panying curves. It is to be noted that Rx
represents the load resistance at DC, while
Rz constitutes an AC load in parallel with
R1, thus reducing the total AC load com-
pared with the DC load.

In Fig. 9 is shown the percentage
modulation which this detector system will
handle with minimum inherent distortion
when loaded with different ratios of AC to
DC loads for various values of R1. Fig. 10
shows the same data on modulation capa-
bility plotted as a function of Rz for dif-
ferent common values of R1 to make the
information more readily applicable to
design work. )

Fig. 11 is similar to Fig. 10, but gives the
modulation capability of a system wherein
R1 is mid-tapped so that Rz is across only
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Fig. 5.—These curves give the same informa-
tion as those of Fig. 4, but for the case when
RI is centre-tapped, as in Fig. 3.

Its input impedance is nearly a pure
capacitive reactance which becomes a part
of the tuned.circuit without loading it, and
this results in a considerable improvement
in gain and selectivity, with simplification
in design of coupling devices. From this
point of view, the infinite impedance de-
tector is a distinct advantage over the con-
ventional diode. Likewise, it§ modulation
capability is better than that of the diode,
and it is the purpose of this article to
present data on this characteristic in a form
which can be compared with those already
given for the conventional diode.
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Fig. 6.—The amplitude distortion resulting
when a 100 per cent. modulated signal is
applied to a detector having the modulation
capability shown is indicated by this curve.

The arrangement functions as a linear
rather than square law detector, and in
that respect is the same as the ordinary -

+HT
l 2

“
Fig. 7.—The distortion occurring when the
modulation is 100 per cent. and so greater
than the capability of the detector is here
analysed.

half of the DC load. Itis obvious that this
arrangement increases the modulation
capability of the detector, but reduces the
AF voltage output by one-half.

While the new detector circuit has the
very desirable features indicated above, it
must be pointed out that a separate AVC
channel is necessary, as AVC voltage can-
not be obtained from this system. It has
been found that régeneration is not a
serious problem if care is used in the
circuit design and layout.

-
_‘i|2__’ ouThyT

T

>

%R2
<

2 _
C1'FI R1
I

Fig. 8.-—A new detector circuit embodying

negative feed-back is shown here. It is an

anode bend detector with the load resistance

R1 in the cathode instead of the anode
circuit.

While AVC voltage cannot be obtained
directly from this detector as from a diode,
it is entirely possible for the grid of the
‘AVC amplifier described by Cocking' to be
connected directly to some point on this
cathode resistor or detector load. It would

L The Wireless World, June 12th, 1936.
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be necessary to rearrange the circuit so
that proper delay vollages could be pro-
vided not only for the purpose of pre-

~ venting the functioning of the ‘AVC circuit

on weak signals, but also to avoid trouble
due to the no-signal voltage across R1.

It is interesting to note that the signal
voltage applied to the detector wvalve
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Fig. 9.——These curves show the modulation

capabilities of the new detector for a 6Csg

valve with 30 volts RMS input and 250 volts
HT supply ; R = R21(R1 4 R2).

in this new arrangement is equal to
the voltage generated in the undamped
secondary of the HF transformer as long
as no grid current flows. In aconventional
diode, however, the voltage is reduced by
the damping of the detector.

The valve used for these tests is the
Type 6C5, a metal valve with an AC re-
sistance of approximately 10,000 ohms
and an amplification factor of 20 at normal
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Fig. r0.—These curves give similar informa-
tion to those of Fig. 9, but in a different form.

operating voltages. This valve was used
as bemg indicative of characteristics suit-
able for this service, and an equivalent in
the British range is the MHL4. Valves
having amplification constants appreciably
higher than this do not have as satisfactory
modulation capabilities.

From limited personal experience with
this device it would seem that its power
sensitivity or efficiency is several times
that of the diode, although not so great
as that obtained from the same valve in
a conventional circuit as anode detector.
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Fig. 11.—The modulation capability of the
detector is shown here for the case when
R1 is centre-tapped to feed Rz.through C2,
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New Detector Circuit—
This is explained by the negative feedback
or degeneration, the use of which is always
accompanied by decreased power sensi-
tivity. The writer used the 56 valve for his
experiments. This valve is an indirectly
heated triode with an anode resistance
of 10,000 ohms and p=14. With-a load
or cathode resistance of 50,000 ochms the
output was four to five times that of a
diode. The sensitivity would be still greater
with larger values for R1. This gain is not
due entirely to the added efficiency of the
detector, as the input to it, or output of
the RF amplifier, increases with decreased
loading, and it was not possible to isolate
these effects in the limited time available.
In closing, the writer's views on the
value of this new development may be of

Wireless':
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interest to some readers. Low-cost re-
ceivers with a limited number of valves will
undoubtedly continue to use the diode
detector, as it is possible to utilise the DC
output of such a detector with fair effi-
ciency and almost no additional cost as
the basis of a simple AVC circuit. There-
fore the test of the new infinite impedance
detector will come in its application and
adaptation in the higher-priced receivers
in.which an extra valve would be of litile
significance. In such a circuit, the new
detector should prove superior to any but
the direct-coupled diode, and even then,

_ it should win out because of the freedom

from damping on its input circuit. How-
ever, time alone will tell, and we must

_ await the release of the next few receiver

models before judging its merits.

RANDOM RADIATIONS

A Happy New Year

’ A VERY happy New Year to all readers.

May it be a good one for reception and
crammed with interesting radio develop-
ments! I haven’t much doubt that we are
going to witness some big steps forward
during the next twelve months, for¥ in
several departments of wireless we seem to
be just on the verge of making real ad-
vances. Television, for instance, is full of
possibilities. On the technical side we are
likely to hear a good deal more of big-screen
reception, probably by a variety of
methods. And before the year is out we
should know much more than we do now
about the behaviour of the ultra-short waves
of the order of seven metres. There may
be some surprises in store there. Those
who are responsible for the entertainment
side of television should have had time to
discover its most suitable applications and
to work out a technique worthy-of it. Tele-
vision programmes, in a word, should
reach the stage of providing real entertain-
ment for all and not just material for the
experimenter or a short-lived thrill for the
man-in-the-street.

-- - -
What of Receiving Sets > -

’I‘HIS year will, I believe, see rather a

.change in the pohcy of many 'manu-
facturers. They are coming to realise that
the public may be divided into two main
classes from the wireless point of view: on
the one hand there are those who neither
demand nor appreciate high quality of re-
production and are prepared to pay only a
modest ‘price for their sets; on the other,
we have those who want good quality com-
bined with first-rate all-round. performance,
and are quite ready to pay handsomely for
their receiving equipment. At present the
tendency is rather to concentrate on the
medium-priced set, which may be just a
little too good and too expensive for the
one class of listeners.though not good
enough for thé other. I should not be sur-
prised to find at the next exhibition two
chief ranges of receivers: first, the small,
simple superhet, priced -at well under {10,
and, secondly, the large superhet with all
kinds of refinements and selling at from f£zo
-to £30 or more.

" dial.

By “DIALLIST”

Two Hobbies

HE market for the smaller set would, of
course, be enormous; but what of the
big one costing real money? Provided that
the public was properly educated up to its
advantages, I believe it would soon sell
readily. There’s another hobby, photo-
graphy, which has developed on much the
same lines as wireless, though far more
slowly. At first cameras for the amateur
were expensive, difficult to operate, and not
very cfficient. Then came the era of the
simple, compact camera at a moderate
price. Such a camera is capable of taking
reasonably good pictures of straightforward
subjects in favourable circumstances, and it
is still much the most widely used. But in
the last few years highly efficient cameras
intended for amateur use have made their
appearance in both medium-sized and
miniature form. They cost a great deal of
money, for they have fine lenses, wonderful
shutters and all kinds of fittings that make
for first-rate results in all circumstances.
Costly though they are, these cameras have
big sales because they do produce the
results. If people will pay £50 or more for
a camera because they’re not content with
what a cheaper one can do, wouldn’t they
be equally willing to plank down a
good price for the very best in wireless sets?
There’s only one answer to that qucst1on I
think : they would.

- o .
The Ideal Dial

THERE should be a fortune awaiting the
man who invents a first-class tuning

So far I've come across a good many
that I like pretty well, but none that hasn’t
its shortcomings. Common defects are: (1)
only a few of the receivable stations shown
on medium and long wavebands; (2)
names of stations sometimes not too easy
to read; (3) marking so inmaccurate that a
wanted station does not come in when you
turn the pointer to the setting indicated ;
(4) metre or kilocycle scales (if present)
often too.cramped and seldom sufficiently
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accurate; (5), short- -wave scale too small
and often a long way ‘““out.”” The ideal
dial would have none of these bld’cs on its
escutcheon. It would be a real indicator
of the setting of the tuned circuits ; it would
be complete, it would, be perfectly legible
and it would mean what it said.

Can It Be Done ?

Must it-remain an unattainable ideal?
Or can it be worked out in practical form?
I see no reason why it should not, at any
rate in the ‘' luxury ’ set. The scale itself
would have to be large, and this at once
raises the objection that it would spoil the
look of the set.. There are two ways out of
this. One is to arrange for the dial to be
covered when it is not actually in use. The
second is to inscribe the scale on a long
piece of non-stretching material mounted
on rollers—only a portion of it is then seen
at any time through a suitable aperture.
To obtain reasonable accuracy the scale must
be properly marked out in the first instance,
and probably either it or the pointer must
be capable of adjustment. For perfect ac-
curacy hand calibration would be necessary,
and I do not see why this should not be done,
either as a regular thing or as an ‘‘ extra,”
in big sets selling at largish prices. Well,
these are some ideas which may help to
start interested brains working.

" " "
Identifying Announcers

-

THE B.B.C. sprang a Christmas surprise

on us by publishing not only the names
of its announcers, but also their portraits
and the times at which they would be at the
microphone during the week. Myself, I've
never been able to see why announcers
should be anonymous any more than com-
mentators or compéres. I rather like the
American system: their announcers tell you
who they are at the beginning and at the
end of the programme for which they are
responsible. Broadcasting, after all, is, or
should be, something rather intimate, for it
brings the people in the studio right into
our homes. For that reason my view is
that anything like a cold, impersonal atti-
tude should be avoided, particularly in the
case of announcers, whom we hear so often
that we look on them as old friends—even
if we don’t know their names. Possibly you
won’t agree with me, but will feel that
matters are best left as they are.

"= "m "a
Corner Cabinets

SOME time ago I suggested that a receiv-

ing set in a corner cabinet would be
very popular in the homes of to-day, where
space is often at a premium. A reader
writes to tell me that he has built a set of
the kind and that he finds it a boon and a
blessing. He decided. that sides for the
cabinet were not necessary and made it to
fit snugly into a special corner. The frame-
work is simplicity itself—just three legs
with a couple of triangular shelves for the
mains unit and the set and a top of the same
shape. He finds, as I thought would be the
case, that the acoustic properties of a corner
cabinet are particularly good, the walls act-
ing as extensions of the baffie formed by the
front and throwing the sound-waves from
the loud speaker into the room in a very
pleasing way. A radiogram can be made on
the same lines, but the front-to-rear depth
required for the turntable means that the
cabinet has to be rather wide. Even so, it
takes up less space than a rectangular

" cabinet,
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Broadcasting in the

-

By A. A. GULLILAND

OR a long time past the Balkans
have been by far the most back-
ward part of Europe from the point
of view of broadcasting, and al-
though in certain parts of the peninsula
there are big developments afoot it must
still be considered as the most inarticulate
part of the continent so long as two out
of the six countries comprising it are with-
out any organised broadcasting service.

hitherto been rather backward, there is a
very definite movement afoot to come into
line with the rest of Europe, and a 100-
kilowatt station is now in course of erec-
tion at Vakarel, which is about 20 miles
from Sofia, the capital. This station, as
well as serving Bulgaria, is likely to be
heard at very good sirength, even at day-
light hours, 1n the Southern part of Jugo-
slavia. Probably also 1t will be well re-
ceived in parts of

Rumania. The Bul-
garian language is,
of course, a
Slavonic one not
greatly dissimilar
to Serbian, and the
Vakarel station will
therefore provide a

good alternative
programme for
those Jugoslavs
who are within
range.

This  will  not

Balkans

EUROPE'S SILENT
CORNER TO MAKE
ITSELF HEARD

S M S

Bulgarian licence holders number only
20,000, this being but 0.3 per cent. of the
population, which compares rather un-
favourably with the 2o per cent. in the
case of thius country, but this is largely due
to the absence of cheap receivers, a defect
which it is said the Government are in-
tending to remedy, possibly by the pro-
vision of a ‘‘ people’s’’ receiver.

In the neighbouring country of Jugo-
slavia broadcasting is in rather an unsatis-
factory state owing to the fact that there
is,some uncertainty whether or not the
G{ovemment is going to take over the ser-
vice. The Government is particularly
anxious for more stations of greater power
to be built, partly in order to counteract
the broadcasts in various

Bulgarian peasant musicians
taking part in a broadcast
from the present low-power
Sofia station, which will
shortly be replaced by a new
100 kW. transmitter now
being buiit at Vakarel, about
20 miles outside the capital
city. The partially finished
station buildings are seen on
the right.

These two countiries are
Greece and Albania, and
while one can possibly
understand the absence of
broadcasting in the case of
the latter country, it is

Jugoslav  dialects which
are coming from the other
side of the Adriatic. The
various companies which
own most of the existing
stations will not augment
their power nor build
additional ones until the
Government agrees to ex-
tend their existing conces-
sions—which have still
some time to run—for a
large number of years. At
present the country has to
put up with stations of

astonishing to find that at
Athens, the ancient centre of the civilised
world, no attempt has been made to build
a proper station. It is true that there are
rumours to the effect that stations are
being planned at Athens and at Tirana,
the Albanian capital, but no official infor-
mation is obtainable with regard to them.
These two countries are the only ones of
any size without a broadcasting service,
as in the rest of Europe only the tiny
states of Liechtenstein, Andorra, Monaco
and San Marino remain without trans-
mitters.

Of the remaining Balkan States,
Rumania and Turkey have by far the best
and most carefully organised broadcast-
ing services. In Bulgaria, which has

apply in the case of Rumanian listeners.

Apart from Vakarel there are already
in existence 2-kW stations at Varna and
also at Stara Zagora, and it is interest-
ing to note that these are supplied with
programmes from Sofia by meaus of
wired wireless, although in the case of
Varna a fair amount of use is made of the
local studio. The Bulgarian broadcast-
ing service is run by the State and, apart
from the building of the new high-
powered station at Vakarel, the autho-
rities arc engaged in the erection of large
new studios in Sofia and it is expecter]
that these will be available sometime dur-
ing 1938. They will be by far the largest
and best in that part of Europe.

Broadcasts are made in eight languages from

the Jugoslavian short-wave station in
Belgrade. Mme. Bety Popovic makes all the
English announcements.
relatively minor power, 5 kW. in the case
of Lijubljana, o.75 kW. for Zagreb, and
2.5 kilowatts {or Belgrade, although the
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Belgrade company are actually erecting a

20-kilowatt station in the capital. -
There are plans to build a 100-kilowatt

station in Belgrade, a 10-kilowatt station

.4t Skoplje, and a 2zo-kilowatt one at

Zagreb, together with

Wireless:
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like our own Daventry transmitter, em-
ploys various wavelengths to suit the time

_of the day and the particular locality at

which the programme is aimed. At pre-
sent programmes are broadcast in no less
than eight languages. The total number

a smaller one of
about 3 kilowatts in
Split.  Until  the
Government grants
the required long
term of concessions,
‘or takes over the

- whole of the broad-
casting service them-
selves, however,
these plans are not
likely to be brought
to fruition.

The Government
has, however,
realised the advan-
tages of making
Jugoslavia’s voice
heard in the world,
and for this purpose %
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is at present con-
centrating on the
short waves. It was
for this reason that
the Belgrade short-wave station came jnto
being some months ago. Its power isyat
present 1.5 kilowatts, but this is likely: to
be raised to 10 kilowatts or even 20 kilo-
watts at a fairly early date. This station,

A later photograph showing the rapid progress being made in com-
pleting the Vakarel mast-and station buildings.
to be finished by the time this article is in print.

The mast is expected

of listeners in Jugoslavia is at present
about 100,000, the population being 14
millions, but this figure could undoubt-
edly be largely increased by the provi-
sion of more and better transmitters.

TELEVISION PROGRAMMES

Friday, January 1st, to

The principal items only of each day’s

programmes are given. The system to be

used each day is given below the date.

Transmission times are from 3-4 and
9-10 daily.

Sound
7.23 m. (41.5 Mc/s).

Vision
6.67 m. (45 Mc/s).

FRIDAY, JANUARY 1st.
(Baird.) !
3, British Movietonews. 3.15, Women's
Interests—'* Marine Parade "—a forecast of
fashion.

artist. 3.45, Cabaret.

9, Gaumont British News. 9.15, Demonstration
by men of the R.A.F. Boxing Association.
9.30, Repetition of 3.30 and 3.15 programmes.

SATURDAY, JANUARY 2nd.
(Baird.)

3, Gaumont British News. 3.10, Val Rosing and
his Band with Anne Lenner. 3.25, Winter
Sports—Ski-ing hints for beginners by Com-
mander Jack Shirley, R.N. (retd.), illustrated by
mannequins appropriately attired. 3.45, Val
Rosing and his Band.

9, British Movietonews. 9.10, Repetition of

3.10, 3.25, and 3.45 programmes.

MONDAY, JANUARY 4th.
{Marconi-E.M.I.)
3, New Styles in Hats. 3.15, Film. 3.25, “ In
Search of the Electron "—talk by Dr. H.
Stafford Hatfield illustrated with experiments.
3.35, Gaumont British News. 3.45, Starlight—
Billie Houston.

3.30, Michaelson—topical quick-fire

Thursday, January 7th

9, Repetition of 3 programme. 9.15, Film.
9.25, Repetition of 3.25 programme. 9.35,
British Movietonews. 9.45, Cabaret, with The
Television Orchestra.

TUESDAY, JANUARY j5th.
(Marconi-E.M.L.)

3, The Orchestra and its Instruments: 1—
Strings.  Philip Thornton will show with
examples of old stringed instruments how the
modern violin, etc., has been evolved. 3.20,
British Movietonews. ' 3.30, Theatre Parade—
scenes from the Whitehall Theatre production,
‘ Anthony and Anna.”

9, Repetition of 3 programme. 9.20, Gaumont
British News. 9.30, B.B.C. Dance Orchestra.

WEDNESDAY, JANUARY 6th.
(Marconi-E.M.1.}
3, Gaumont British News. 3.10, Record-
breaking — Sir Malcolm Campbell with the
* Bluebird " interviewed by Cecil Lewis, fol-
lowed by a film of the Utah record. 3.30, Film.
3.40, Seventeenth Picture Page.

9, Repetition of 3.10 programme.
9.30, Eighteenth Picture Page.
Movietonews. .

9.20, Film.
9.50, British

THURSDAY, JANUARY 7th.
(Marconi-E.M.1.})

3, British Movietonews. 3.10, Underneath
London—Talk on Antiquary by G. F. Lawrence.
3.20, Film. 3.30, Scenes from The Old Vic
production of *“ Hamlet.”

9, Cabaret—The Television Orchestra. 9.30,
Film. 9.40, Repetition of 3.10 programme.
9.50, Gaumont British News.
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" DISTANT
RECEPTION NOTES

P
AT any time within the next week or two

a new big American station should
come into operation. Or perhaps I shouid
say that a big American will become bigger.
The station in question is the Mexican
XEAW, at present rated at rather over 50
kilowatts, which is shortly to blossom out
as a ‘‘three-figure” transmitter with an
output rating of 100 kilowatts. One would
think off-hand that with this power XEAW
should be well heard over here; but for
some- reason or other stations in Central

.America don’t seem to reach us anything

like so well as those in the United States
or South America.

XERA, for example, is not often re-
ported ; yet this station has been working
for some time with a power of between
300 and 400 kilowatts.

Mexico is a huge country—how big you
don’t realise until you use an atlas.
Actually its area is only slightly less than
that of France, Germany, Italy, Spain and
Portugal all put together. It's not surpris-
ing, therefore, that it should have a good
number of broadcasting stations, though its
population is not much greater than that
of Holland and Belgium. In the latest list
that I have by me no less than 67 Mexican
stations are shown. As some 20 of these
are rated at 1 kilowatt or more, Mexico
should provide good hunting for any D-X
enthusiast who wants to break new ground.

At present there is only one station rated
at 500 kilowatts in the United States. This
is WLW, of Cincinnati, Ohio, whose licence
to use such great power is still officially
experimental.  The station has, however,
proved such a success owing to its enormous
service area that half a dozen others
have applied for permission to increase
their power to the same figure. In the
United States atmospherics are far worse .
than they are here, and one can well under-
stand the importance of high power as an
aid to obtaining a satisfactory signal-to-
noise ratio at considerable ranges. It will
not, therefore, be surprising if permits are
granted 'to most of those who have applied
for them, though so cautious are the
Federal Communications Committee that
the licences are likely to be provisional and
subject to withdrawal at very short notice
should the spread of the big stations at
medium ranges be found unduly great.

There seems to have been a certain
amount of reshuffling of the wavelengths of
Norwegian stations, and so far as I can
make out most of the published lists con-
tain a few errors at the moment. Here is
what I believe to be the correct list: —

Metres Station kW.
221.1 Nottoden 0.15
222.6 Rjukan ... 0.15
235.1 Stavanger . 0.5
Christiansand ... ... 0.8
245.5 Narvik ... .. 03
352.9 Bodo ... .. 10
Porsgrund e e 1
386.6 Fredrikstad ... e 1
415.4 Bergen ... 1
476.9 Trindelag e 20
578 Hamar ... . 07
864 ... Finmark .. 10
1,064 ... Tromsd . 10
1,186 ... Aalesund .. 10
1,153.8 ... Oslo .. 80

Some of the smaller fry should be inter-
esting quarries for the sensitive and selec-
tive set in expert hands. D. EXER.
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News of
the Week in

Brief Review

American Wireless
Prosperity

THE past year has been one of

the most prosperous ones
known so far as the great U.S.
broadcasting chains are con-
cerned. Between them they
have collected six million ster-
ling in advertising fees, and one
of them has increased its income
by sixty per cent., compared
with 1935.

More -SW Stations

- NORTHERN Europe is soon
=~V likely to make its voice
heard in the world to a far
greater extent than at present,
owing to the rapid extension of
the SW broadcasting services
which is taking place there.
Work has been started on a
100-kw. station near the Ice-
landic capital, while Finland
has a new zo-kilowatt station in

. course of construction. Several
stations of power ratings from 10
to 20 kilowatts are «planned for
Scandinavia. The Swedish Gov-
ernment has granted a million
kroner towards the cost of
erecting new stations at Lulea,
Karlskrona and Helsingborg.

New High-powered
Stations

T is stated that the two Polish
stations at Lwow and Wilno
will shortly be radiating on j50-
kW. Theworkof rebuilding these
transmitters has been carried out
entirely by Polish engineers. At
the same time, it is stated that
the Czechoslovakian Govern-
ment has under consideration an
extensive programme of station
building. Two new 100-kilowatt
stations are being planned, one
at Neutira and the other near
Brno. The Neutra station will
probably take over the wave-
length of Bratislava, the latter
still continuing to work in some
other part of the radio spectrum.

The present Brno station is,
however, likely to be closed
down.

New Test Apparatus

UDGING from the advance

information received, the in-
terests of the wireless industry
will be well represented at this
year’s Exhibition of the Physical
Society. In the trade section
most of the leading manufac-
turers of measuring apparatus
have taken stands, and the re-
search sections can be relied
upon to provide demonstrations
of the latest developments. The
Exhibition opens at 2.30 p.m. on
Tuesday next, January sth, at

CurrenT Toprics

the Imperial College of Science
and Technology, Imperial In-
stitute Road, South Kensington,
S.W.7, and closes at 9 p.m. on
Thursday, January 7th.

Australian Broadcasting
Dispute
ALL hope of broadcasting run-
ning commentaries from the
famous Victoria Park racecourse
have been dashed to the ground.
The broadcasting authorities
were refused permission to broad-
cast from Victoria Park by the
racing authorities. Accordingly
they made arrangements to give
a running commentary from a
building overlooking the course.
A legal injunction has now: been
obtained to stop even this.

Wireless for Everybody

IN an effort to popularise radio

still further, the Hungarian
Government is to reduce licence
fees and to take steps to enablz
valve sets to be used in remote
villages not supplied with elec-
tricity. It is hardly likely that
this will be done by extending
electricity to these villages at
present, but in all probability
arrangements will be made for
motor-vans to collect villagers’
accumulators and take them to

the nearest town for charging.
Meanwhile the Italian ‘‘ People’s
Receiver *’ is to be reduced in
price so that it will be available
to a large class of people. Italian
radio employees are reported to
have had their salaries and
wages raised by 8 per cent, in
conformity with new financial
arrangements made in other
branches of industry.

Oslo Police Adopt Radio

THE use of wireless patrol cars
by the police authorities has
now penetrated to Norway, and
the Oslo police have acquired
ten cars and have built a 10-
metre transmitter in the middle
of the city. The police au-
thorities of the other Scan-
dinavian countries are said to be
still considering the question.

Pioneer Announcer Dead

T seems a little difficult to
think of announcers before
the era of broadcasting, and yet
they did exist, as we are re-
minded by the death of Charles
Scherz which has just occurred.
Not only was he the very first
announcer at the Budapest sta-
tion, but in pre-broadcasting
days he held the same office in
connection with the original

MICKEY MOUSE MOVES HOUSE.—As a result of a contract recently
completed between Walt Disney-Mickey Mouse, Ltd.,, and ‘' His
Master’s Voice,”’ apparatus has now been installed at the ‘“ H.M.V.”
Recording Studios at St. John’s Wood to -transfer Mickey Mouse and
Silly Symphony films from the sound track of the film to disc records.

The apparatus constructed for ‘‘ His Master’s Voice

i3]

is believed to

be the only one of its kind in the world, and incorporates intricate
filters to obtain a constant speed with absence of jerkiness.

- have

Hungarian News-Broadcasting
Service which sent its informa-
tion over the ordinary landlinz
to telephone subscribers at cer-
tain times of the day. This
arrangement was very similar to
the. Electrophone system which
used to be in vogue in this
country before the days of
broadcasting.

International IF .- Channel ?

HE American Federal Com-

munications Commission is
now considering a proposal
already referged to in Wireless
World that an international
IF channel should be estab-
lished. The idea is that all
transmitters. throughout the
world should be prevented from
using a certain given channel,
this being reserved for ithe IF
amplifiers of receivers. By this
means a good deal of inter-
ference would be cut out, and
at the same time, owing to the
standardisation of the inter-
mediate frequency, the cost of
superhets would be lessened.

Wired Wireless in Sweden

XPERIMENTS have been

tried by the Post Office
authorities at Karlshamn, in
Sweden, with a view to radiating
broadcast programmes over a
telephone line simultaneousty
with three ordinary conversa-
tions. Very successful results
have been obtained so far, and
Post Office cngineers from the
neighbouring country of Norway
visited Karlshamn to
study the system. It is quite
likely that wired broadcasting
may eventually play an im-
portant part in Scandinavian
broadcasting, more especially in
Nerway, owing to the difficulties
of reception due to the moun-
tainous nature of the country.

Anti-Interference
Legislation ?
THERE is a distinct possibility

that now television has
come upon the scene there will
be early legislation to compel
the fitting of suppressors to the
ignition system of cars and other
prolific radiators of ultra-short-
waves. As is well known, the
Government is still considering
the report of the I.LE.E. Com-
mittee, which recommended
that statutory powers be sought
to enforce the fitting of sup-
pressors to €liminate interference
to broadcasting. The coming of
television is likely to hasten the
Government’s decision if one
may be perniitted to read be:
tween the lines of a recent state-
ment made by the P.M.G.
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seéason’s
model, which we reviewed in the
issue of February 15th, 1935, the

OMPARED with last

1936-7 ‘“Arcadia’’ at the same
price represents an appreciable advance
in value for money. It has the same high-
power triode output valve, but the earlier
stages now include such additional refine-
ments as variable selectivity, inter-station
noise suppression, and a short-wave range.
On the mechanical side the tuning scale
has been improved—particularly from the
point of view of short-wave working—by
the addition of the ‘‘Magnascopic”

. optical device, and the loud speaker has

been modified to the bass
response.

As Dbefits a receiver which occupies a

improve

AN ALL-WAVE
SUPERHETERODYNE
WITH VARIABLE
SELECTIVITY

FEATURES. Type.—Table model
superheterodyne for A.C  mains.
Waveranges.— (1) 19-51 metres.
(2) 200-550 metres. (3) 900-2,000
melres. Circuit.—Heplode frequency-
changer—var.-mu pentode IF amplifier—double-
diode-triode second: delector—lriode oulpul
valve. Full-wave valve rectifier. Controls.—
(I) Tuning. (2) Volume and on-off switch.
(3) Tone (variable selectivily). (4) Waverange.
(5) Noise suppressor switch. Price.—15
guineas. Makers.—Ferranti, Ltd., Moston,
Manchester.

leading place in the range of Ferranti
table models, the circuit is full of detail
refinements, and there is no indication
whatever of any attempt to cut costs by
introducing simplifications which might
impair the performance. The aerial tuning
circuit, for instance, is a well-thought-out-
design which incorporates an image
rejector circuit. A band-pass filter with
mixed coupling is used for medium and
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Ferranti

Arcadia

long waves and inductive coupling for the
short-wave range. The frequency-changer
valve is a heptode, and special precautions
havé been taken to short-circuit oscillator
coils not in use in order to avoid inter-
ference with the performance on the short-
wave band. The variable-mu pentode IF
amplifier functions at a frequency of
125 kc/s, and is fed with the output from
the frequency-changer through an IF.
transformer in which the coupling between
the primary and secondary windings is
varied by the ‘‘Tone’’ control on the
front panel.

The visual tuning indicator is common
to the anode circuits of the frequency-
changer and IF valves. A double-diode-
triode fulfils the function of second
detector, AVC rectifier, and first LF
amplifier. A switch is included to alter
the conditions of the control in the IF
amplifier. Normally this valve is sup-
plied with delayed AVC through a reducing
potentiometer. To effect noise suppression
between stations the switch changes over
the AVC supply for the IF amplifier to the
signal rectifying circuit, which is unde-
layed, and to compensate for the conse-
quent change in initial.bias the resistance

Complete circuit diagram. The coupling
of the first IF transformer is variable
and is actuated by the “ Tone '’ control.
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in the return lead of the IF valve is
increased. Resistance-capacity coupling
is employed between the second detectcr
and the triode output valve, the bias for
which is derived from a potentiometer
across the main HT supply. )

The suspension of the cone in the

smoving-coil loud speaker fitted to the

‘“ Arcadia’’ receiver is given a greater
degree of freedom than usual, and as a
result the full and smooth bass response is
perhaps the most pleasing aspect of the
quality of reproduction. The high-note
response is adequate, but does not extend
to the point where local interference noises
are accentuated. If the tone in the top
register is a little hard, the use of a triode
in the output stage ensures that it is free
from any tendency to ‘‘peakiness.”” -

Selectivity

When using the set in Central London
with a considerable input from a full-sized
outdoor aerial, the wvariable selectivity
control was without much effect on the
quality from London Regional. On the
West, Midland and North Regionals, on
the other hand, it behaved quite normally
and gave as wide a choice of tonal balance
as the ordinary resistance-capacity type of
tone control. The variable selectivity
aspect of the control was most con-
vincingly demonstrated when the set was
tuned to the Deutschlandsender. This
station was badly interfered with by both

Droitwich and Radio-Paris with the con--

trol in the ‘* High "’ position, but the back-
ground cleared up progressively as the
““Low "’ position was approached until
finally there was only an occasional
‘“splash”’ on deeply modulated passages.
Unlike many variable selectivity controls,
the signal strength of the wanted station
is little affected by the setting of the con-
trol. By an ingenious mechanical device
the set is automatically returned to the

EXTERNAL
LOUD SPEAKER

HPFAKER FIELE |
-—_—JW—- —_—

Wireless
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Extension loud speaker terminals are mounted on the loud speaker itself. A special type of
suspension has been provided in this model.

condition of highest. selectivity as soon as
the tuning control is moved in search of
another station.

On the medium-wave band only one
channel was lost on each side of the
London Regional and National trans-
mitters, and elsewhere adjacent channel
separation was possible when required.
At least twenty stations were available at
good programme strength during daylight
on this range alone. There was a second
channel whistle at about 465 metres on the
medium-wave band and another at 1,200
metres on the long waves.

Reliable reception of American broad-
casting was obtained on the short-wave
band, but at a somewhat lower volume
level than was at first expected having
regard to the undoubtedly high intrinsic
sensitivity on this range. The limiting
factor was microphonic feed back at low
frequency whenever a strong carrier was
impressed on the aerial, and such was the
strength of W2XAD that the maximum
available setting of the volume control was
not more than one-third of its range from
the minimum position. This gave all the
volume necessary for proper enjoyment of
the programme, but not enough to let the
neighbours know that one’s set is capable
of transatlantic reception!

Tuning on the short-wave range with
the aid of the ‘“ Magnascopic’’ dial is as
precise as one could possibly wish. The
180-degree translucent scale is divided into

individual degrees, and is magnified and
projected on to a ground glass screen
immediately above the main tuning dial.
For fine tuning an effective scale length of
over 6ft. is thus made available, and it is
a tribute to the mechanical accuracy of the
slow-motion drive that no trace of slip or
backlash is revealed by this high mag-
nification.

The cabinet measures 18in. high x 16in.
wide x 104in. deep, and is in walnut with
macassar ebony inlays and ecbonised feet.

Club News |

The Surrey Radio Contact Club

At a recent meeling an instructive lecture
entitled * Valves, Their Design and Use,”* was
given by Mr. L. Grinstead, M.I.E.E., of the .
Mullard Co., who is a cluh member. On Janu-
ary sth, at 8 p.m., a lecture on Electrical -Mea-
suring Instruments and their Uses will be
given by a representative of Messrs. Everett,
Edgcumbe and Co., Ltd. The lecture will be
held at the Alhambra, Wellesley Road, West
Croydon. Ilon. Secretary, Mr. E. C. Taylor,
GsXW, 35, Grant Road, Addiscombe.

The Radio, Physical and Television Socy.
At a recent mecting Mr. J. G. Hobbs,
AM.LR.E., Jectured on short-wave transmit-
ters. Methods of generating oscillations at
radio frequency and of modulating them were
dealt with. A low-powered transmitter was
demonstrated. DMeetings of the society are
held on ¥ridays, at 8 p.m., at 72a, North End
Road, \W. Kensington, W.14. Those interested
should write to Mr. V. R. Walker at 49, Fitz-
James Avenue, West Kensington, W.14.
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LUINBIASED

A ‘Boom in Midget Sets

I HAVE been very surprised at the
interest which readers have taken in
my scheme for remote control of tuning.

‘What has astonished me most of all, how-

ever, is the enormous interest that there
appears to be in the question of remote
tuning control in general which our manu-
facturers neglect almost entirely.

My authority for stating that there is an
enormous amount of interest in the subject
is derived from. dealers, several of whom
have written to me about it. It appears
that they know of this interest, not merely
because of the number of enquiries they

-receive, but because of something far

more convincing. This something is the
growing number of midget sets of foreign
origin which they are selling.

Now you might think, as I did, that

‘this growing popularity of midgets merely

showed that the public taste from the

_point of view of quality of reproduction

was becoming more and more depraved,

-although, it is true, it might possibly be

. thought that an alternative reason for the

- with the inferior quality of

purchase of these sets was that the
average listener was getting more and
more tired of having to keep on jumping
up to change the programme

and was prepared to put up |

midgets if he could be spared
this Jack-in-the-box business;
indeed, this was, I learn, the
real cause of the great popu-
larity ~which the midget
achieved in America.

The reason why my corre-
spondents know that the
midgets they sell are bought for the con-
venience of remote tuning control, and
definitely do not indicate any decline of
musical taste on the part of their pur-
chasers, is rather an unusual one. It
appears that a large proportion of the
purchasers of these sets nowadays buy
also a separate loud speaker of normal
proportions and ask the dealer to dis-
connect the internal loud speaker. and
provide terminals for connection to the
extension instrument which they purchase.

Now a large proportion of the distor-
tion in a midget set—but by no means all
—is the miniature loud speaker, and this
purchase of a separate one of normal pro-
portions gets rid of this. DBut this fact
does not merely prove that the public
taste of quality 1s growing. It proves also
that the public wants real remote control
with the loud speaker on the other side of
the room, and are not content to adopt
the makeshift which many. manufacturers
so fatuously recommend, namely, to place
a normal set by the side of the armchair
and thus risk eventual deafness by having
the loud speaker bellowing in their ear all
the time. In every case, one dealer tells

JuwuwWmmwm»%,.nummmu;,r='.1._;!1:1;!'-.!Iilf.ﬁ,

me, when he has sold a midget plus an
extension loud speaker, the customer has
told him that he invariably installs the
loud speaker on the other side of the room
either on a flat baffle suspended from the
picture rail or in a box baffle.

The above facts seem to me to be quite
enough to prove that the public do want
remote control, but not at the expense of
poor quality, or of having a bulky set
drawn up to their armchair, but there is
more to come. In a very large number
of cases the purchasers of these midgets ask
that the absurd little loud speakers be
taken out of the sets and space utilised for
the installation” of a better output stage
for which they are willing to pay quite
substantial sums. One dealer, in fact,
mentions that he is going the whole hog
and actually rebuilding midgets in this
manner without any specific orders, for,
he says, he has no difficulty in selling
them when he points out that when this
is done they form almost a perfect remote

_control unit without any sacrifice of

quality.
Range is, of course, sacrificed, as it is
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This Jack-in-the-box business

usually convenient only to employ a
picture rail aerial, but even this difficulty
can be overcome quite easily by using a
transmission line to couple to an external
aerial. I hope, therefore, that with this
irrefutable evidence before them of a
public demand for a remote control unit,

our manufacturers will step on the gas’

and do something about it.

Who Blundered ?

IWAS very surprised to find that in their
1908 Scrapbook the B.B.C. had, by
some strange oversight, got all their facts
correct. I dare say, however, that some
poor devil has got it in the neck for it by
now. I must confess that hitherto I have
never been able to understand the B.B.C.’s
attitude in the matter of these scrapbooks.
As they don’t usually bother about
accuracy, why not do things in style and
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invent some really first-class incidents
which would give us all a little excitement?
‘As things are, the'errors they usually make
are duller even than the truth and, good-
ness knows, that’s usually dull enough.
What would, I think, appeal to many
people would be a scrapbook of 1940 or
some other future year. The B.B.C.
would then be able to give full rein to their -

By
FREE GRID

imagination without risk of contradiction
by anyone while, if they secured the ser-
vices of one of our tame astrologers, they
would, I feel sure, be able to put out a
really first-class programme. As for the
pending 1919 scrapbook, I'll bet that they
try to tell us that peace—as distinct from
the Armistice—broke out officially on June
28th or July 1gth.

Wanted: An AC Battery

E have =zll heard of the various
arrangements adopted to prevent
the electric light going out should the
power supply fail. Such devices are
usually adopted by hospitals in their
operating theatres where a lighting failure
might be fatal, and usually consist of a
battery of accumulators operating in con-
junction with a relay, so that it comes on
automatically when the power supply
fails. .

These arrangements are, I Dbelieve,
mostly designed and sponsored by the big
accumulator manufacturing companies,
but nobody seems to care two hoots about
the predicament of the unfortunate ‘‘all-
electric’’ householder when the supply
fails during the night. He wakes up'in
the morning and either finds that all the
clocks are stopped, or if they are of the
self-starting type, they are all wrong. It
is of little use, of course, trying to get the
wretched accumulator companies to rig up
an automatic ‘‘ keep-going’’ arrangement
to get over the difficulty, for, of course,
all the clocks are AC ones, and as I have
found out from personal experience, not
a single manufacturer has bothered to
turn his laboratory staff on to the problem
of designing an AC battery. What some
of them keep their costly research depart-
ments for I'm sure I don’t know.

I certainly know one man who has
solved the difficulty, but, then, he happens
to have the good fortune to be on DC and*
has naturally installed a motor generator
to operate his AC clocks. Obviously, it
has been quite simple for him to arrange
for the automatic switching on of a battery
of accumulators to keep the DC motor
going in the case of a supply power
failure.
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The Beam

N America there are in widespread use

many output systems which are em-

ployed comparatively rarely in this
country. The Class “ B’ stage, it is true,
is widely known, but rarely used except in
battery-operated equipment. The Ameri-
can designer, however, has been rather fond
of using this system in mains-driven appara-
tus where a large output is required, but
owing to the distortion which it introduces
there has been a tendency of late to discard
it. Instead, a method of operation known
as Class ‘“ AB’”’ is becoming widely used.

A Class ““ AB" stage is one which oper-
ates under Class ‘A’ conditions for
moderate signal inputs, but under semi-
Class ““B"” conditions with a large input.
Class ““ A,”’ of course, refers to the normal
operation of an output valve with anode
current flowing during the whole cycle of in-
put voltage and no grid current. A Class
‘“ A’ stage can contain one valve, or two in
push-pull, and the latter introduces the
least distortion of any system.

As the term is used in America,

o

Class
refers to a state where two push-pull
valves are used under such conditions that
one valve handles one half of the input
wave form and the other valve handles the
other half. The valves are consequently
biased at about the point of anode current
cut-off. In this country such a stage is
usually entitled QPP, and Class *“ B’ refers
to the particular case when grid current is
permitted to flow. In America the term
Class ““ B covers both conditions.

With systems such as these, a very large
signal input is required to secure full out-
put when triodes are used, and this leads to
difficulties in the preceding stage, which
must supply a considerable amount of power

AN
AMERICAN
OUTPUT VALVE

" the usual tetrode negative-resistance kink,

however, special plates are included and
internally connected to the cathode. These
plates are not in the direct path of the
electron flow, but act to confine it in the
form of a beam, and it is from this feature
that the valve takes its popular title of the
““Beam Power Tube.”” The characteristics
obtained are similar to those of a pentode.
Tt is an indirectly heated valve with a
heater consuming 0.9 ampere at 6.3 volts.
When used as a single-valve Class “A"’
output stage it
needs 375 volts for’
the anode, 250 volts*
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Power Tube

should be 250 volts and the grid bias 16 volts,
while the no-signal anode and screen currents
are 120 mA. and 10 mA. The optimum load
impedance is 5,000 ochms. With fixed bias
the anode and screen currents increase to
140 mA. and 16 mA. with the maximum
signal input, and the power output is 14.5
watts; with automatic bias, however, the
currents rise to 130 mA. and 15 mA. respec-
tively, and the output is 13.8 watts. The
distortion is 2 per cent. and nearly all third
harmonic.

Much greater output can be secured by .
operating under Class ‘“AB'' conditions,
but without running into grid current. As
the following table shows, as much as 34
watts can be obtained from a pair of 6L6
valves with only 2 per cent. distortion!

Even this is not the limit of output ob-
tainable, for if grid current be permitted it
is possible to obtain nc less than 6o watts
from two valves! For this output the
anode and screen supplies must be 400 and
300 volts and — 25 volts bias is needed with
80 wvolts peak AF input. With no-signal
the anode and screen currents are 102 mA.
and 6 mA., but rise to 230 mA. and 20 mmA.
upon the application of the full input. The
optimum load is 3,800 ohms, and 350 milli-
watts driving power is required in the grid
circuit. The distortion introduced by this
stage is only about 2 per cent., but the total
distortion is likely to be much greater, since
unless the driver stage is very well designed
and operated it will introduce more than
the output stage.

Like all valves of the pentode type, the
6L6 has a high AC resistance, and this is

TWO 6L6 VALVES IN CLASS “AB"

The American 6L6 is a valve which

country it is obtainable from The Premier

if grid current is permitted. It so happens, for the screen-grl(_i.
the%refore, that multi-electrode valves of high and -9.0 volts grid éé‘r‘;gﬁ “’,“;ll:; ;f_ig ;gg g% ggg
amplification factor are more convenient. bias. The anode Fixed grid bias ool Zoo | o5l Zos
Peak AY input volts (gn(l to rrrld) 40 40 50 50
Na-signal anode current 88 88 100 102 mA.
+300V  +400V Max.-signal anode currcnt 126 124 152 156 mA.
4 4 No-signal screen current ... 4 4 5 5 mA.
0,000 > ~— Max.-signal screen current 9 12 17 12 mA.
-[ Load resistance 6,000 | 8,500 | 6,600 | 3,800 ohms
=2 d Power output o0 20 4 26.5 34 23 watts
Distortion, 3rd harmonic 1 2 2 0.6 per cent.
and screen currents disadvantageous for the highest standard of
are 24.0 mA. and quality. The makers consequently recom-
0.6 mA. respectively, mend the use of negative feed-back' with
T 10,000 0 and it will give an the circuit of Fig. 1.* This reduces the
VWWWY output of 4,200 milli-  effective output resistance so that the loud
watts into a load of  speaker is properly damped, and it also
JL0:000[0 14,000 ohms. reduces amplitude distortion. A larger
When a pair are signal input is required, however. The
used in push-pull  values to be assigned to the condensers
under Class ‘“A’  shunted across each half-secondary of the
| - conditions the input transformer depend on the charac-
’ teristics of that transformer and must be
—-— . determined experimentally. In some cases
. i resistances, or resistances in series with
For the highest |  condensers, are better. :
900000 celliy mgpresings The 6L6 is a metal valve, but .a glass-
AT - ‘t)“m negative feed- 1 ) elope counterpart, the 6L6G, having the
ack is recom- | : A .
L | same characteristics is also made. In this
)
1
)

enables a very large output to be secured
quite easily. It is actually a-tetrode con-
taining the usual cathode, control grid,
space-charge grid and anode. In order to
prevent the characteristics from containing

makers quote two sets of operating condi-
tions, for fixed and for automatic grid bias.
In both cases the anode and screen potentials

Supply Stores, Jubilee Works, 167, Lowec:
Clapton Rd., London, E.5.

L The Wiveless World, Nov. 6th, 1936.
2 R.C.A. Review, July, 1936.
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@ HAPPY and Good New

Year to all Peoples of .

the World"' is the

title given to the
special half-hour programme
arranged by the International
Broadcasting Union for Sun-
day at 5, when twenty-three
European countries will send
messages of greeting. Actually
it will be a recording, as the
time of forty-five seconds
allotted to each country does
not allow for any delays. Ger-
many has been accorded the
privilege of making the tech-
nical arrangements for the
transmission, which, having
been already recorded, will be
broadcast from Berlin and re-
layed by most European sta-
tions, including the London
Regional.

Switzerland will start the
programme, it being the home
of the Union, and other coun-
tries, except Germany, which
closes the programme, will fol-
low according to the French
alphabet. The only countries
not participating are Spain,
Greece, Bulgaria and Albania.

Some of the outstanding
features of this varied pro-
gramme will be a selection
from Jean Sibelius’s ‘‘ The
Melody of the Chimes’’ from
Finland ; greetings from village
children in Belgium; a greet-
ings ‘* telegram ”’ sung by *“La
Chanson Romande’  from
Switzerland ; and a poem ei-
titled ‘‘ For the Wounded,"’ re-
cited by David Knudsen from
the Oslo National Theatre, in
which is expressed the wish

described for listeners by S. J.
de Lotbiniére, the Director of
Outside Broadcasts, who is
going to Holland as commen-
tator for the B.B.C.

The Royal wedding is bound
to make itself felt in the pro-
grammes of Holland. Some of
the special features from Hil-
versum I are: a radio play,
“* The Marriage of a Princess,”’
at 8.55 on Sunday; relay at
9.40 on Tuesday from a special
festival; the marriage cere-
mony and commentaries from
10.10 a.m. to 1.40 p.m. on
Thursday, followed at 3.10 by

H.R.H. PRINCESS JULIANA with her fiancé,
HH, Prince Bernhard of Lippe-Biesterfeld.
Their marriage will occasion special broadcasts
from Hilversum I, and the wedding ceremony on
January 7th wili be heard by National listeners.

T T

that all the peoples of the earth
may live in perfect peace. The
English contribution is very
simple, just church bells from
Westminster Abbey and a
country church.
< <~ <
IN RETROSPECT
It is"quite a common occur-
rence at the beginning of the
year to look back over the year
that has just passed. We shall
be given an opportunity of
doing this in the National pro-
gramme on Wednesday at
9.20, when Laurance Gilliam
presents ‘‘Twelve Months
Back,”’ a retrospect of 1936.
<> = <
SHAKESPEARE
ON four Sundays during the
first quarter of this year full-
dress productions of Shake-
speare’s plays will be broad-
cast. The first of these comes
into the week under review,
when Peter Cresswell will pro-
duce ‘“Much Ado About
Nothing’* for National lis-
teners at 5.35. This exquisite
tragi-comedy was last broad-
cast ten years ago.
- < <=
DUTCH ROYAL WEDDING
Tug marriage of Her Royal
Highness Princess Juliana,
Crown Princess of Holland,
with His Highness Prince
Bernhard of Lippe-Biesterfeld,
will be the occasion of an hour-
and-twenty-minutes’ broadcast
for National listeners on Thurs-
day moming at 11. The
scenes outside the Church of
St. Jacob at The Hague before
and after the ceremony will be

a relay of the rejoicings from
the Dutch East Indies.

< < -
MUSIC

DurinG last week the 1o0th
anniversary of the birth of the
Russian composer Balakirev
(1837-1910) was celebrated
in the Special Recital series,
songs and piano music being
broadcast, and on Saturday at
8.15 (Nat.) Constant Lambert
will conduct a concert of Bala-
kirev’s orchestral works, in-
cluding the incidental music for
““King Lear.” It is interesting
to note that in this music the
composer introduced two Eng-
lish folk tunes.

The first of the special
orchestral concerts broadcast
from a studio will take place on
Sunday at 9.5 (Reg.) under the
direction of Sir Henry ]J.
Wood. The programme in-
cludes Vaughan Wilhams'
““London Symphony,” and
Carl Flesch will be the soloist
in Joseph Suk’s ‘‘Fantasy’

Wireless World, January 1st, 1937
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" Guide

Outstanding, |

for violin and orchestra. Suk,
who died last year, was a lead-
ing Czech composer, and the
son-in-law of Dverak.

The Special Recital series for
this week comprises Tudor
string music, which will be
played by the Willoughby
String Quartet. The recitals
will be given in the National
programme on Monday at
8.30, Tuesday at 7.10, Wed-
nesday at 7.40 and Thursday
at g.z2o.

<> <> <>

THE GAY ’NINETIES

A PROGRAMME with the
title, *‘ The Eighteen-Nineties,”’
has been prepared by M. H.
Allen and Barbara Burnham,
and will be broadcast at 9.30

to-night (Friday) in the
National programme. This
should provoke reminiscent

chuckles and sighs among the
elder generation and provide
younger listeners with an inter-
esting and colourful glimpse of
a mode of life that has irrevoc-
ably vanished. The 'Nineties
were a period of great artistic
activity and also of an intense,
in every sense of the word,
Bohemianism.

The producers hope by judi-
cious use of quotations, com-
ment and music to present a
sound picture that will catch
the true spirit of those days.

GREETINGS
from twenty-
three European
countries will be
broadcast from
Berlin, the main
control room of
which is seen I1n
the centre, and
relayed through-
out Europe on




Wiveless World, January 1sl, 10937 17

or the Week

wdcasts at Home and Abroad

STERNE AND THOMSON

WITH such collaborators for
a radio show as Ashley Sterne
and A. A. Thomson one can-
not but feel that it will be really
funny. On Wednesday at 8
(Reg.) and Thursday at g
(Nat.) listeners will be treated
to ‘‘Snapdragon,”’ which deals,
mn a way that only Sterne and
Thomson can, with the age-old
story of a princess rescued
from a dragon by the prince.
This should be well worth the
time spent in listening.

< <> <>

«“MONEY WITH MENACES”’

AFTER a lapse of over four
years we are to have another
play by Patrick Hamilton,
whose ‘“Rope’ was such a
success in 1932. From the
scanty details available the
best description one can give
is that ‘“Money with Men-
aces’’ is a study in suspense.
Tune in, prepared for some
thrills, on Monday at 9.35
(Nat.) or Tuesday at 8.15
(Reg.).

< <> <>

SWING MUSIC

WE are to hear a relay from
New York, in the first of a
series of broadcasts by leading
American dance bands headed
‘“ America Dances,”” on Wed-
nesday at 8 (Reg.), when
Benny Goodman and his Or-
chestra will play swing music.

Sunday. Below
(left) is the choir
of ‘‘ La Chanson
Romande, ’'which
will sing Switzer-
land’s greeting,
and (right) Tyro-
lean Hstar
singers,”” whose
song will be Aus-
tria’s message.

MORE VARIETY

A NEW series of mid-week
music-hall shows starts on
Tuesday at g (Reg.) with the
title ‘“Palace of Varieties,”
made up of short acts. To give
the necessary atmosphere, two
rather talkative members of
the audience will discuss the
show from the stalls of the
imaginary music hall, and by
so doing act as comperes.

Among those billed for this
first show are Ray Meux,
Jackie Heller, and Vine, More
and Nevard.
months’ absence listeners will
also hear the return of ‘‘The

Disorderly Room,”  with
Tommy Handley and Co.

<> < <>
CRICKET

Eacu day’s play during the
third Test Match between
Australia and the M.C.C., at
Melbourne, will be described
by C. B. Fry for English
listeners and broadcast at 8.30

.m. (Nat.) on Friday, Satur-
day, Monday and Tuesday.
A record of the commentary

will also be broadcast at
1 p.m. each day.
< < <
QOPERA
To-vigut  (Friday) Turin

and Milan give us the in-
estimable privilege of hearing
a performance at the Scala,
Milan, that home of grand
opera and Mecca of every
singer. At 8 we shall hear
Thomas “Mignon” — an
opera which owes its popu-
larity to the grace and charm
and delicacy of its music. At
8.50 Stockholm relays from
the Royal Opera House Act 111
of Wagner’s ‘‘ Mastersingers,”’

After eighteen .

LESLIE JEFFRIES, who will come to the microphone with the Grand
Hotel, Eastbourne, Orchestra on’ Sunday at 5.30 (Reg.).

the act which " includes the
famous Dance of the Apprén-
tices, as well .as Walther's
Prize Song and the Gra.nd
Finale.

The one transmission on
Saturday which will be of
double interest to English-
speaking listeners comes at 7.5
from Berlin  (Funkstunde),
whence a studio intgrpretation
of Nicolai’s ‘“ Merry Wives of
Windsor’’ is to be broadcast.
The composer has followed
very closely the amorous
adventures of our own Sir John

Falstaff as presented by Shake-
speare. Rome follows at § with
another La Scala, Milan, relay,
Pizzetti’s three-act ‘‘ Debora e
Jaéle.”” Radio-Paris at 8.45
transmits Massenet’s ‘‘Cen-
drillon’’—the French version
of- that darling of old and
young alike, Cinderella.

On Tuesday at 7.10 Stutt-
gart and Deutschlandsender
give a studio performance
of Puccini’'s four-act ‘‘La
Bohéme ’’ with Erna Berger in
the rdle of Mimi.

THE AUDITOR.

HIGHLIGHTS

FRIDAY, JANUARY Ist.
Nat.,, 730, The Air-do-Wells.

8.30. Viola Recrtal Lionel
Tertis.  9.30, “ The Eighteen-
Nineties.”

Resg., 645 Talk: Car Upkeep—
Buyi ying a Car. 7.30, B.B.C.
Orchestra (C) and Muriel Brun-
shall.

Abroad.

Leipzig, 6.30, Concert from the
Gewandhaus.

SATURDAY, JANUARY 2nd.

Nat., 9.20, Music Hall. 10.40,
The B.B.C. Orchestra and May
Busby.

Reg., 6 |5 Band of His Majesty's

Scots Guards. 8.15, Peter Yorke
] and his Orchestra 9. 20 * Sicihan
i Expedition.” 10.25, Henry
! Hall's Hour.
Abroad.
Vienna, 6.15, * The Gipsy Baron ™

—operetta (Strauss).

SUNDAY, JANUARY 3rd.

Nat., 5.35, “Much Ado About
Nothing.” YRecital — Mary
Jarred and Powshnoff. 9.5,
B.B.C. Theatre Orchestra and
Revue Chorus

“A Happy New Year to
All “the World’ '—Continental
Relay. 9.5, Symphony Concert:
Carl Flesch (viohn).

Abroad.

Berlin, 7, ** Love Songs Grave and
Gay,"” songs from opera, operetta,
singspiel and film.

MONDAY, JANUARY 4th.

Nat., 7.20, Music Shop.—7. 9.35,
* Money with Menaces.”

OF THE WEEK

Monday, January 4th (cont.)

Reg., 6, The Luton Band. 9Violin
Recital :  Henri Temianka. 8,
The Two Leslies and Bertha
Willmott.

Abroad.

Leipzig, 7.10, Beethoven Concert
from the Gewandhaus.

TUESDAY, JANUARY 5th.

Nat., 6.25, Reginald Foort at the
Theatre Organ. YA Nation of
Shoppers : The Shopping Public.

- Talk by Helen Simpson. 7.50,
Carroll Levns and his Discoveries.

Reg., 8]5 * Money with Mcnaces
9, ** Palace of Varieties.”

Abroad.

Stuttgart, 7.10,

" La Bohéme.”

WEDNESDAY, JANUARY 6th.

Nat., 8, * Snapdragon.” 9.20,
* Twelve Months Back.”

Reg., 6, Regmald King and hns
Orchestra. 8, America Dances,”
relay from New York.

Abroad.

Radio-Paris, 8.45, Gaubert concert |
from the Salle Gaveau, the com-
poser conducting.

THURSDAY, JANUARY 7th.

Nat., 11 a.m., Marriage of Princess
Juliana relayed from The Hague.
6.40, B.B.C. Military Band.
7.40, The Fol-de-Rols.

Reg., 6. From the London Theatre.
€B.B.C. Orchestra (C) and
Antonio Brosa (viohin). 9,

Snapdragon "

Abroad.

Deutschlandsender 7.30, The Great
German Symphony Composers
No. I—Beethoven.
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PRINCIPAL BROADCASTING STATIONS OF EUROPE

Arranged in Order of Frequency and Wavelength

. (This list is included in the first issue of each month. Stations with an Aerial Power of 50 kW. and above in heavy type)

Tuning Tuning
Station. ke/s. Positions. | Metres. kW. Station. ke/s. Positions. | Metres. ' xW.
Ankara (Turkey) .. o0 .. 00 | % 2 R 1961 5 Milan, No. 1 (Italy) .. 50 .. 50 814 |....... ...| .368.6| 50
Kaunas (L]thuanla) .. o0 1583 |.......... 1961 7 Bucharest (Romama) 823 f........ o 364.5 12
Brasov (Radio Romania) (Romama) ac 160 |..... .....| 1875 | 150 Moscow, No. 4, RW39 (Stalma) (U.S.S.R.).. 832 |.......... 360.6' 100
Hilversum No. 1 (Holland) (10 1. il 16 340) [ 160 ... 1875 | 100 Agen (France) .. 832 f.......... 360.6 0.5
Lahti (Finland) 166 [.......... 1807 | 150 Berlin (Germany) 50 o0 o0 .. 841 |.......... 356.7 | 100
Moscow, No. 1, RW1 (Kommtern) (U S.S. R ) 172 [o...oo.... 1744 | 500 Norwegian Relay Stations .. .. o6 850 f.......... 352.9 —
Paris (Radro Parls) (France) 5 182 (.......... 1648 80 Sofia (Bulgaria) o0 .. 80 .. 830 (.......... 352.9 1
Istanbul (Turkey) .. o .. oo 185 |.......... 1622 5 Valencia (Spain) o .. o] 830 |l 352.9 3
Irkutsk (U.SS.R) .. 00 o0 B 0000000000 1600 20 Simferopol, RW352 (U.S AR, ) oo R I 349.2( 10
Deutschlandsender (Germany) .. o0 191 [.......... 1571 60 Strasbourg (France) .. . .. ] 839 L. 349.2| 100
Droitwich .. .. 200 f.......... 1500 150 Poznan (Poland) . .. 868 |.......... 345.6( 16
Minsk, RW10 (U SS.R. } .. 86 a6 208 1.......... 1442 35 London chronal (Brookmans Park) o0 877 |ooiiioi... 342.1| 170
Reykjavik (Iceland) .. oo o0 oo || BB |ocoooocaos 1442 16 Linz (Austria) . o0 o 5 o0 886 |........ .| 3388| 15°
Motala (Sweden) . e 7. 216 |.......... 1389 | 150 (iraz (Austria) . .. 00 .. o0 886 |.......... 3386 7.5
Novosibirsk, RW76 (U.S S.R. ) oo o0 2Tl 1379 | 100 Helsinki (["inland) .. o0 .. .. 895 |.......... 335.2| 10
Warsaw, No. 1 (Poland) .. .. oo 224 ...l 1339 | 120 Limoges. P.T.T. (France) .. .. 00 895 .......... 335.2 1.5
Luxembourg .. . A 1293 150 Hamburg (Germany) . .. .. 904 |.......... 331.9| 100
Leningrad, No.1 RW53 (Kolpmo) (U S.S. R.) TR Jlooocoooooa 1293 | 100 Dniepropetrovsk (U.S SR. ) . .. M3 |l 328.6 10
Kalundborg (Denmark) . 240 ...l 1250 60 Toulouse (Radio Toulouse) (France) .. 101 N I 328.6( 60
Vienna, No. 2 (Austria) oo .. 240 |.......... 1250 0.5 || Brno ((,zc-choslow akia) .. o oo 022 ..., 325.4| 32
Vigra (Aalesund) (Norway) .. o0 boesy el 1186 10 Brussels. No. 2 (Belgium) .. oo 932 il 321.9| 15
Tashkent, RW11 (U.S.S.R.) . .. .. 20640, ... ..., 1170 25 - (| Algiers (Algeria) .. .. .. .. L O 318.8] 12
Oslo (Norway) 260 |..........| 11563.8] 60 Goteborg (Sweden) .. .. .. B 318.8] 10
Moscow, No. 2, RW49 (Stchelkovo) (U.S.S R.) b7 B DO 1107 | 100 Bresiau (Germany) .. a0 o0 950 ... 315.8| 100
Tromsd (l\orway) . 282 |.......... 1064 10 Paris (Poste Parisien) (France) .. oc 939 |.......... 312.8| 60
Tiflis, RW7 (U.S.S.R. ) .. 00 .. 283 |.....ee... 1060 35 - {| Bordeaux-Sud-Ouest (France) .. .. 968 ..., e 3099 30
Finmark (Norway) .. 347 |, 864 10 Odessa (U.S.8.R.) a0 s0  ° oo o0 968 |.......... 309.9| 10
Rostov-on-Don, RW]" (I‘ SS.R. ) o0 22531 S I 845.1| 20 Northern Ireland Regional (Lisburn) a8 L r A 307.1| 100
Budapest, No. 2 (Hungary) .. .. R A 1 I 2 (R 834.5| 18 Genoa (Italy) .. 00 : . .. 986 ... 304.3| 10
Sverdlovsk, RW5 (U.S.8.R) . .. o0 b ¥ E O IR 800 40 Torun (Poland) 986 |.......... 304.3| 24
Boden (Sw eden) 302 |........L. 765 0.6 || Hilversum No. 2 (Holland) (Io FWLtlE 1040) 995 .......... 301.5| 60
Banska-Bystrica ({ chhoslovakm) (l.) I ll 302 765 30 Bratislava (Czechoslovakia) . 1004 f.......... 298.8] 13.5
after 17000 | oo Midland Regional (Drortwrch) 50 R S 0] 1 (R 296.2( 70
Geneva (Switzerland) .. 60 113 I I 748 1.3 || Chernigov (U.8.S.R.) . .. L1013 Ll 296.2 5
Moscow, No. 3 (RCZ) (U.S. S.R. ) .. 00 401 f.......... 748 | 100 Barcelona, BAJ1S (\p'un) .. .. U IS 1022 O 293.5 3
Ostersund (Sweden) .. .. .. 4135, ... 726 0.6 || Cracow (Poland) .. .. .. 1022 ol 293.5 2
Voroneje, RW25 (U.S.8.R. ) o0 o0 4135 |. ...l 726 10 Oviedo (Npain).. 1022 |.o........ 293.5 0.7
Oulu (Finland). . .. . .. .. 431 f.......... 696 1.2 || Kgnigsberg No. 1 (Herlsberg) (Germany) 1031 |.......... 201 | 100
Hamar (Norway) .. . 6G .. 519 |.......... 578 0.7 Parede (Portugal) . .. R 107 D 291 5
Innsbruck (Austria) .. .. oc 50 510 |.......... 578 ° 1 Leningrad, No. 2. RW 70 (L. S8R, ) L1040 L, 288.5| 10
Tartu (IEstonia) . .. oo 0o 522 ...l 575 0.5 || Rennes-Bretagne (France) .. 00 PR A 0% X 288.5| 120
Ljubljana (Yngoqlawa) oo .. oo 627 f........ .. 569.3 6.3 || Scottish National (Falkirk) .. .. R I (1L 285.7| 50
Viipuri (Finland) 50 o oo A0 o0 527 |.......... 569.3| 10 Bari No. 1 (1taly) .. - A0 PR I 1151 R S 283.3| 20
Bolzano (1taly) 00 06 008 oo 536 {.......... 559.7| 10 Paris (Radio Cité¢) (France) .. .. .| 1068 oLl 280.9 0.8
Wilno (Poland) .. o B36 |l 559.7| 16 - || Tiraspol, RW57 (U.S.8.R.) .. . PR I 11112 T R 280.9| 4
Budapest, No. 1 (Hunga.ry) oc - 546 |.......... 549.5| 120 Bordeaux-Lafayette (F rance) .. S I 0 A S 278.6| 12
Beromiinster (Switzerland) .. .. .. 556 |.......... 539.6 | 100 Zagreb (Yu«oelavm) .. . .. Lo 1086 Lol 276.2 0.7
Athlone (Irish Free State) .. .. .. 865 f.......... 531 60 Falun (Sweden) .. .. 1086 [, © 276.2 2
Klaipcda (Lithuania) . . 80 oc 86 565 |oo...al.. 531 10 Madrid, EAJ7 (Spmn) .. .. P B 117 5 S 274 5
Paiermo (ltaly) .. .. .. N 565 [eeei.iian. 531 3 Vinnitsa ([I.S.8.R.) .. . .. PR I U 5 S D, 274 10
Stuttgart (Germany) .. .. .. 574 ..., 522.6 | 100 Kulgiga (Latvia) .. .. .. P I 5 U0 S D, 271.7| 50
Alpes-Grenoble, I.T.T. (Franco) .. 86 583 |.......... 514.6| 15 npl(‘s (Italy) . . R S § (1 Lo 2711 1.5
Madona (Latvia) .. .. .. 583 ...l 514.6, 50 Moravska- ()str'u a (( 780 hoaloval\n) R N B 1 2 S 269.5| 11.2
Vienna No. 1 (Austria) . .. .. B92 ... 506.8| 100 Fécamp (Radio Normandie) (France) PR O B 1 1 S 269.5 10
Rabat (Morocco) .. .. .. .. GOL |.......... 49921 25 Alexandria, No. 1 (lgypt) .. .. P O 1 5-3- 267.4 0.25
Sundsvall (Sweden) .. .. oc 86 6oL ... ol 499.21 10 Newcastle . .. 80 oo | MBE Jococoooooo 267.4 1
Florence (1taly) .. .. .. . 610 |.......... 491.8| 20 Nyiregvhaza (Hungar_y) .. .. P B B 252 267.4 6.25
Cairo, No. 1 (Egypt) .. 0o oo o0 620 [.......... 483.9) 20 Horby (Sweden) . .. o0 PR S B 3 R 265.3| 10
Brussels, No. 1 (Belgium) .. .. .. 620 {.......... 483.9( 15 Turin. No. 1 (Italy) .. oo .. PP I 1 I 0 I (e 263.2 ki
Lisbon (Portugal) .. o0 © oo B 15241 T 476.9| 15 Trieste (Italy) . . o100 ol 263.2| 10
Trondelag (Norway) .. .. o0 629 |.......... 4769| 20 London ‘\ahonnl (Brool\manq [‘ark) L4 261.1| 20
Prague, No. 1 (C7echoslovakla) 00 ae 638 |.......... 470.2| 120 North National (Slaithwaite) .. R I U T 1 2 261.1] 20
Lyons, P.T.T. (France) o0 oo 00 648 |.......... 463 | 100 West National (Washford Cross) .. R D 2 261.1] 20
Petrozavodsk (U.S.S.R.) .. 0o .. G48 |.......... 463 10 Kosice ((zechoslovakia) .. .. P I D - T A, 259.1| 10
Cologne (Germany) .. oc .. Ga8 |.......... 455.9 | 100 Monte Ceneri (Switzerland) .. - PR I 0 ¢ A 2571| 15
North Regional (Slarthwarte) . .. 668 |.......... 4491 70 (‘openhagen (Denmark) e R 0 § I I AU 255.1| 10
Sotfens (Switzerland) . 0 00 o0 677 ... 443.1| 100 Kharkov, No. 2, RW4 (U.S. b l’ ) .. R I B £ T I 2563.2| 10
Belgrade (Yugoslavia) 00 .. .. 686 |.......... 4317.3 2.5 Nrce-Corse (France) .. . AP I B £ 75 T A 253.2 60
Paris, P.T.T. (France) .. .. .. 695 ... 431.7| 120 Frankfurt (mzd Relays) ((:crmanv) . [P I I €175 S 251 25
Stockholm (Sweden) .. 80 oc oc 704 |l 426.1] 55 Prague, No. 2 (Czechoslovakia) 50 Lo 1204 oLl 249.2 5
Rome, No. 1 (Italy) .. e .. .. /8 T T 420.8| 50 Lille, P.T.T. (France) e S I 521 - T P 247.3| 60
Kiev. RW9 (U8.8.R) .. .. 722 oo 415.4] 35 Bologna (Radio Marcom) (Italy) 56 oo || 1Z8 |ooccoooooo . 245.5| 50
Kharkov. No. 1, RW20 (U.S. S R . .. 722 e, 415.4| 10 Narvik (Norway) . .. L1222 4L, 245.5 0.3
Fredrikstad (\01 way) .. ae .- U282 |looccooocooao 415.4 1 Gleiwitz (Germany) .. 00 .. PR S 52 7 N PR 243.7 5
Tallinn (Estonia) . .. .. o5 730 ..o .0 4104 20 Cork (Irish Free State) .. .. o 1240 (Lol 241.9 1
Madrid, EAJ2 (Spam) o0 o0 o0 L 410.4 3 Saarbriicken (Germany) 0o oo L1249 ool 2402 17
Seville (Spam) 80 oc oc b7 Y S 410.4 5.5 || Riga (Lalvia) . .. 50 - Lo 1258 L. 238.5|- 10
Munich (Germany) 8¢ 50 . 50 740 |...iie... 405.4| 100 Romo No. 3 (lml\) .. oc D 0271 S 238.5 1
Marseilles, P.T.T. (France) o0 a0 o0 (I PO 400.5| 90 San Sebastian. BAJS (Sp'un) .. 1288 ..., 238.5 1
Pori (¥ mlan(l) 80 50 .. 749 |....o... 400.5 1 Niirnberg (Germany) . 1267 |.......... 236.8 2
Katowice (Poland) 0o .. .. 78 1. 395.8| 12 Juan-les-Pins (Radio (ole & ALUY’ (l' r'\nco) 1276 |.......... 235.1( 27
Scottish Regional (Fall(lrk) .. 767 ... 391.1| 170 Christiansand (Norway) .. - 1276 ol 235.1 0.5
North Scottish Regional (Burghead) o0 767 oot 391.1| 60 Dresden (Germany) .. .. .. L1285 o, 233.5 0.25
Stalino (U.S.8.R.) 5 oc i L T I 286.6| 10 Aberdeen .. . a6 1285 oLl 233.5 1
Toulouse P.T.T. (France) oo o0 86 776 [o...ooon.. 386.6 | 120 Klagenfurt (Amtrna) .. . RV i it R S O ‘.1 231.8 5
Leipzig (Germany) .. .. .. 85 fe......... 382.2| 120 Vorarlberg (Amtrm) .. .. L1204 Ll 231.8 5
~ Barcelona, EAJ! (Spain) .. 00 o0 795 |oeeeennnn 377.4 7.5 || Danzig . o0 a0 P IS 1 11 S 230.2 0.5
Lwow (Poland) o0 o0 T95 f...o.oi.l 377.4{ 50 Swedish Rolav btatlons 00 00 R I 3 62 PR 228.7 —
West Regional (Washlord Cross) .. Lolo804 L.l 373.1| 170 Magyarovar (Hungary) .. .. RS I 5 W DO 227.1 1.25
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World
0 Tuning . Tuning '
- Station. ke/s. Positions. | Metres. kW, Station. ke/s. Positions. | Metres. kW..
German Relay Stations . 1330 |.......... 225.6 f— Miskole (Hungary) .. 5 1438 ... ....... 208.6 1.25
Montpellier. P.T.T. (}‘[ance) 1330 ... .. 224 1.2 Paris (Eiffel Tower) (F r'mce) 5 1456 [.......... 206 5
Lodz (Poland) . . 1339 (.......... 224 , 2 Pecs (Hungary) . 1465 (.......... 204.8 1.25
Dublin (Trish I‘ree St'tte) 1348 |.......... 222.6 0.5 || Antwerp (Belgium) 1465 |.......... 204.8 0.1
Rjukan (Norway) 0 1348 |.......... 222.6 0.15{| Courtrai (Belgium) e 1465 [.......... 204.8 0.1
Salzburg (Austria) o, 1348 |.......... 222.6 2 Bournemouth . 00 474 ..., 203.5 1
Tampere (Finland) 1348 |.......... 222.6 0.7 Plymouth . 1474 |.......... 203.5 0.3
Cairo No. 2 (Egypt) 1348 |[.......... 222.6 0.5 || Binche (Belglum) 1487 |.......... 201.7 0.1
Konigsberg (Germany) 1348 | ..., 222.6 2 Chatelineau (Belginm) 1492 |.......... 201.1 0.1
Nottoden (Norway) 1357 Jooooiii. 221.1 0.15 || Wallonia (Belgium) .. 1492 ..ol 201.1 0.1
Italian Relay Stations P 121 1 A 221.1 = Nimes (France) .o 0o 1492 |.......... 201.1 0.7
1.’Tle de France {France) 11366 |.......... 219.6 0.7 Albacete {Spain) .. .. 1492 |........ . 201.1 0.2
Basle (Switzerland) 1375 |o.oo.... 218.2| 0.5 || Santiago (Spain) 1492 ..., . 2041] 05
“Berne (Switzerland) 1375 |.......... 218.2 0:5 || Liege (Radio Cointe) (Be]gmm) 1500 |.......... 200 0.1 «
Warsaw, No. 2 (Poland) 1384 |.......... 216.8 2 Verviers (Belzium) 1500 |.......... 200 04
Lyons (Radio Lyons) (France) 1393 {.......... 216.4| 25 Pietarsaari (Finland) . . 1500 |......... | 200 0.25
Stara-Zagora (Bulgaria) 1402 |.......... 214 2 Radio Alcala (Spain) oo 15007 |........ b 200 0.2
Vaasa-Vasa (¥ 1nhnd) 1420 N P 211.3 0.5 Karlskrona (Sweden) .. 1530 [.......... 198 " 0.2
Alexandria, No. 2 Egvpt) .. L1429 el 209.9 0.5 Liepaja (Latvia) oo .. .. RPN I I A I, 173 0.1
Turku (leand) .. o0 .1 1429 oLl 209.9 0.5
SHORT-WAVE STATIONS OF THE WORLD
. Call Tuning Call Tuning
; Station. Sign. ke/s. | Positions.| Metres. | kW. Station. Sign. ke/s. {Positions. Metres. | kW.

Ponta Delgada (Azores) CT2AJ 4,000 |........ 75.00 | 0.05 Bombay (India) .. oo . VUB 9,565 |........ 31.36 | 4.5
Kharbarovsk (Russia) RV15 4,273 |.oovnnn 70.20 | 20 Millis (U.S.A.) . . WIXIK 9570 {........ 31.35 | 10
Caracas (Venezuela) . . YV2RC 5800 |........ 5172 | 1 Daventry (Gt. Brmun) o GSC 9,580 |........ 31.32 | 15
San Jose (Costa Rica) TIGPH 5,820 [........ 51.52 | 1 Lyndhurst ( Australia) oo o VIGLR 9,580 |........ 31.32( 1
Maracaibo (Venezucla) YV3RMO| 5850 |........ 51.28 | 1. Philadelphia (U.S.A.) . W3IXAU | 9590 |........ 31.28 | 10
Vatican City (thwan Smbe) HVJ 5970 |........ 50.26 | 10 Syduney (Australia) VK2ME 9,500 |........ 31.28 {-20
Trujillo (Domenica) . H1X 5,080 |........ 50.16 | 0.2 Eindhoven (Holland) PCJI 9590 {........ 31.28 | 20

Mexico City ('\Tmnco) XEBT 6,000 1........ 50.00 | 1 Prangins (Radio-Nations) (Sw1t7 & d) HBI 9,595 |........ 31.27 | 20
Moscow (Russia) RW59 6,000 |........ 50.00 | 20 Moscow (Russia) RAN 9,600 |...... a1 31.25 | 20
Montreal (Canada) .. CreXx 6,005 [........ 49.96 | 0.07 || Rome (Italy) . 5 2RO 9,635 |........ 3113 | 25
Havana (Cuba) CoCO 6,010 f........ 4992 | 0.5 Sourabaya (J a.va,) . YDB 9,660 |........ 31.09| 1
Prague (Podebrady) (CLe(hoqlovakla) OLR 6,010 |........ 49.92 | — Lisbon (Portugal) . CTI1AA 9,655 |........ 31.07| 25
Singapore {Malaya) . a6 .| ZH1 6,018 |........ 49.85 | 0.09 {| Buenos Aires (Argentina) . LRX 9,660 [........ 31.06| b
Bogota (Colombia) HJ3ABH | 6,018 {........ 49.85 | 1.6 Lisbon (Portugal) . CTICT 9,680 |...n.... 31001 0.5
,ieesen'(Germany) DJC 6,020 |........ 49.33 50 Madrid (Spain) .. 0 EAQ 9,860 |........ 30.43 | 20
Panama City (Panama) HP5B 6,030 [........ 49.75 | 041 Bandoeng (Java) .. 00 0 PMN 10,260 {........ 2024 3
Calgary (Canada) VE9CA 6,030 |........ 49.75| 0.1 Ruysselede (Belgium) ORK 10,330 |........ 29.04| 9
Boston (U.S.A.) WIXAL | 6,040 |........ 49.67- 10 Bandoeng (Java) PLP 11,010 |........ 27.25 | 15
Miami (U.S.A.) o0 W4XB 6,040 |........ 49.67 | 2.5 Stockholm (Sweden) SM5SX |1L,700 §........ 25631 0.5

Barranquilla (Colombia) HJIABG | 6,042 y 0:15 || Winnipeg (Canada) JIRX 15720 |........ 25.60 | 2
Daventry (Gt. Britain) GSA 6,050, 15~ Paris (Ratlio-Colonial) (I‘rance) TPA4 11,720 |........ 25.60 | 12
Cincinnati (U.8.A)) .. WSXAL | 6,060 10 Daventry{Gt. Britain) GSD 11,750 |........ 25,53 | 156 .

Philadelphia (U.8.A.) «W3XAU | 6,080 10 Zeesen (Germany) .. .t DID 1'1,770 ........ 25.49 | 50

Skamleback (Denmark) 0XYy 6,060 0.5 Boston (U.S.A.) 00 WIXAL {15,790 |........ 25.45 | 10

Manizales (Colombia) HJ4ABL | 6,070 0.15 || Vienna (Austria) ORR2 11,800-]........[25.42.] 1.5

Penang (Malaya) ZHJ 6,080 '0.05 || Rome (Italy} . .. 2RO 1,810 |........ 25.40 | 25

Chieago (U.S.A.) WYX AA 6,080 0.5 Daventry (Gt. 1 ritain GSN 11,820 |........ 25.381 15

Nairobi (Kenya) VQ7LO 6,083 0.5 Wayne (U.8.A.) W2XE 11,830 |........ 25.36 | 1
Bowmanville (Canada) CRCX 6.090 0.5 Lisbon (Portugal) . CT1AA 15830 [........ 25361 2

Hong Kong (China) . ZBW2 6,090 .25 2 Daventry (Gt. Britain) GSE 11,860 |........ 25.29 | 15

Jobanneshurg (South Afnca) YAV) 6,100 b 5 Pittsburgh (U.S.A.) 86 WSXK 1L,870 |........ 25.27 | 40

Bound Brook (U.S.A.) WI3XAL 6,100 . 35 Paris (Radio-Colonial) (France) TPA3 11,880 |........ 25.23 | 12

Chicago (U.8.A.) WIXF 6,100 , 10 Moscow {Russia) . RNE 12,000 j........ 25.00 | 20
Belgrade (Yugoslavia) .. .. |........ 6,100 b 1 Lisbon (Portugal) Cricr 12,082 {........ 2483 | 0.5

Manizales (Colombia) HJ4ABB | 6,105 b 0.3 Reykjavik (Teeland) .. ¥ TILS 12,235 |........ 2452 | 15

Daventry (Gt. Britain) iSL 6,110 5 15 Parede (Portugal) o . CTI1GO 12,400 |........ 2420 | 0.35
Calcutta (India) vuc 6,110 . 0.5 Warsaw (Poland) . SPw 13,635 |........ 22.00 | 10
Wayne (U.S.A.) W2XE 6,120 I 1 Amateurs .. o0 00 oo |eccoccooos 14,000 |........ 21.42 | 0.01
Havana (Cuba) oo 00 .. | COCDH 6,130 g 0.25 : to to
Halifax (Canada) .. . .. | VEOHX 6,130 d 0.2 14,400 20.84
Pittsburgh (U.S.A.) .. - | W8XK 6,140 4 40 Sofia (Bulgaria) 00 00 .. | LZA 4,970 1. ... . 2004 7
Winnipeg (Canada) .. CJRO 6,150 5 2 Zeesen (Germany) .. o DJL 15,1 ..ol 19.85 | 50
Lisbon (Portugal) CSL 6,150 . 0.50 || Vatican City (Vatican State) nvy 15123 |........ 19.84 | 10
Caracas (Venezucla) . . YV3RC 6,150 5 1 Daveritry (Gt. Britain) GSPF 15,140 {........ 19.82 | 10
Parede (Portugal) CT1GO 6,200 |.. K 5 Tokio (Japan) .. |JZK 15,160°|........ 19.80 | 20
Trujillo (Domenica) .. HI1Z 6,320 d 1 Daventry (Gt. Brltam) . GSO 15,180 |........ 19.76 | 10
Caracas (Venczuela) .. YV4RC 6,375 . 1 Hongkong (China) .. . ZBW4 15,190 {........ 1975 | 2
San Jose (Costa Rica) TIPG 6,410 4 0.5 Zeesen (Germany) .. 00 o DJB 15,200 |........ 19.74 | 50
Barranquilla (Colombia) .. | HIYABB | 6,450 ! 1 Pittsburgh (U.S.A.) . . WSXK 15,210 |........ 19.72 | 40
Valencia (Colombia) . . e .. | YV6RV 6,520 {........ 46.00 | 0.5 Eindhoven (Holl&nd) . . PCJ 15,220 |........ 19.71 | 20
Riobamba (Ecuador) PRADO 6,620 |........ 45631 | 1 Paris (Radio-Colonial) (I‘mnee) .. { TPA2 15,243 l..p....n 19.68 | 12
,Guayaquil (Ecuador) HC2RL 6,670 |........ 45.00 | 0.2 Daventry (Gt. Britain) o GSE 15,260 |........ 19.66 | 10
Amateurs .. .. <. e feiieien.s 7,000 |........ 42.86 | 0.01 || Wayne (U.8.A)) .. | W2XEBE 15,270 |........ 1965 1

to io Zeesen (Germany) .. | DJQ 15,280 |........ 19.63 | 50 ~ -
7,300 41.10 Buenos Aires (Argentina) .. | LRU 15,290 |........ 1962, 5

Prangins (Radio-Nations) (Sw1tz P d) HBP 7,780 f........ 38.48 | 20 Daventry (Gt. Britain) .. WSP 15,310 |........ 19.60 | 10
Quito (Ecuador) . HCJB 8,210 |........ 36.50 | 0.25 || Schenectady (U.S.A.) .. | W2XAD (15,330 ........ 19.57 | 18
Budapest (Hungary). . HAT4 9,125 {........ 3288 | § Szekesfehervar (Hungary) .. .. | HAS3 15,370 ........ 19.52 | 20
Havana (Cuba) .. 00 COCH 9,430 |........ 3180 1 Zeesen (Germany) 5 o DJE 17,760 |........ 16.89 | 50
Rio de Janeiro (Brazil) PRY¥3 9,500 |........ 31.58| 5 Wayne (U.S.A.) . . W2XE 17,760 |........ 16.89 | 1
Daventry (Gt. Britain) GSB 9,510 |........ 31.55 | 15 Huizen (Holland) . . PHI 17,770 |........ 16.88 | 23
Melbourne (Australia) VK3ME 9,510 |........ 3155 | 1.5 Bound Brook (U.S.A.) . . W3IXAL 17,780 |........ 16.87 | 35
Hongkong (China) ZBW3 9,520 |........ 31491 2 Daventry (Gt. Brita.n) . .. | GSG 17,790 |........ 16.86 | 10
Jeloy (Norway) LKJ1 9,630 [........ 3148 | 1 Bandoeng (Java) 00 o o PLE 18,830 {........ 15.93 | 60
.Schenectady (U.S.A. ) .o | W2XAF | 9530 )........ 31.48 | 30 Daventry (Gt. Britain) . .. 1 GSH 21,470 |........ 13.97 | 10
Tokio (Japan) .. 00 oo | JZ1 9530 {........ 31.48 | 20 Wayne (U.S.A.) .. o .o | W2XE 21,5620 |........ 1394} 1
Zeesen (Germany) .. g o DIN 9,540 [........ 31.45 | 50 Daventry (Gt. Britain) o . GSJ 21,530 {........ -13.93 | 10
Suva (Fiji) .. 00 00 VPD2 9542 |........ 31.45 | 50 Pittsburgh (U.S.A.) .. 86 o W8XK 21,540 |........ 13.93 | 40
Zeesen (Germany) DJA 9,660 |........ 31.38 ! 50



THE PRINCIPLE OF
CUMULATIVE SCREEN
ILLUMINATION

e o e e e s o e e it e

NE may have one’s doubls as to
the ability of television to keep
the great general public per-
petually amused, or as to the
source of enough money to spread the said
amusement thickly over the whole of the
British Isles; but even if television is a
complete tlop on one or both of these
counts it will almost have been worth
while, just for demonstrating how extra-
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Brilliant T elevision

By “CATHODE RAY”

technical knowledge is necessary in order
to appreciate the terrific difficulty that is
overcome.

It a jo05-line system is considered, the
number of ‘“spots’’ that go to make up
the picture is over 200,000. All of these
are scanned every 25th of a second; so
in the space of one five-millionth of a
second an almost microscopic spot on the
screen of the camera has to release enough
energy to control 17 kilowatts! There is
available for doing this no intense heat or
other concentrated activity. No disruptive
energy can be allowed to smite Miss
LElizabeth Cowell’s sensitive face ; only the
gentle force of light.  And of this only

what is reflected can be used, and of this
only a minute fraction strays through the
small aperture of the camera lens; and
of this less than one two-hundredth part
impinges on any particular ““spot.”’ And
this only for an infinitesimal fraction of a
second. Photography has made wonder-
ful strides. But the latest ultra-super-
hypersensitive film needs thousands of

Enormously simplified diagram of
several successive stages in the re-
construction on the receiving screen of
an image by means of the Scophony
light relay. The progress of the trans-
mitting scanner over the object is
shown at the left. At the receiver a

crdinarily ingenious some people
can be.
The experienced technician—

amateur or professional—is the last
to call attention to the extreme
cleverness of his works; that is left
to popular writers and greenhorns.
Though obviously reluctant (having
just said that) to indulge in the usual
‘““wonder”” and ‘‘amazing’’ lan-
guage, 1 do think that some of the
work that is being done in the cause
of television is enough to force re-
luctant murmurs of admiration from
between the ordinarily unemotional
lips of even the hard-boiled tech-
nician. It is not necessarily un-
dignified. There is a difterence
between the superficial flitting on the
wings of the daily Press from one
inaccurate and hysterical ** wonder "’
to another and the real joy to be
derived from intelligent admiration
of some scientific problem beauti-
fully solved.

There may be several ways in
which a desired result can be
achieved, and they may all work
equally well in practice; yet one of
them may give far more pleasure to
contemplate than the others. To use
an old-fashioned term, it is more
“elegant.”’

The ordinary motor car gear box
is an example of a practical solution
that is nof elegant. One of those
Frenchmen who come out with pithy
epigrams from time to time observed
that ‘“ it is brutal, but it works ”’—or
words to that effect. The Constan-
tinesco gear, on the other hand,
excels in elegance, but is never used.

Several ideas that have already
appeared in the field of television are
so beautiful that it is very surprising
to find that they actually work—
apparently quite well, too. One of
them, the Iconoscope, has already
received a fair measure of admira-
tion. In this the layman, unfortun-
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constant source of light L shines
through the relay cell C along which
waves of extremely high frequency are
propagated from left to right by a
quartz oscillator. The intensity of
the waves is controlled by the tele-
vision signal and results in more or
less light getting through on to the
screen. The scanning mirror S pro-
jects on the screen not only the light
being controlled at that instant, but
also that which has been controlled
during fifty previous instants, thus
illuminating a much larger portion of
the screen at any one time.

times this length of exposure to make
a picture.

There you have some idea of the
problem. The Iconoscope, in effect,
lengthens the exposure to a twenty-
hfth ot
which photographers and electron
engineers can do things.

Instead of using a simple light-
sensitive cell to deal with each spot
of the picture in turn, with no time
to collect much of a ‘“‘signal”” from
any of them, the Iconoscope ingeni-
ously contains millions of cells, all
working all the time to pros ide a nice
fat 51gnal for the scanning ray to
collect each time it touches them.
The ray, as it were, reaps the crop
that has been steadily growing ever
since it passed that way before.
Theoretically there is 200,000 times
as much time for the signal to
develop, which helps quite a lot.
But that such a pretty idea should
really work is the most wonderful
thing of all.

The - Marconi-E.M.I. Company
can scarcely be said to have been
working in a blaze of publicity, but
compared with it the Scophony
system is still quite a dark horse.
And at least one of the ideas that
apparently ‘has been made to work
is even more wildly improbable than
the Iconoscope. It is also consider-
ably more difficult to understand. I

ately, is unable to join, because some
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am afraid the following venture may be
an example of the blind leading the blind,
but I trust that both will not altogether
perish miserably. -

- The Iconoscope tackles a difficulty at
the transmitting end ; the Scophony light
relay concerns the corresponding problem
at the receiver. The television picture on
which you gaze is an illusion. It is not a
picture at all; it is only a single tiny spot
of light. Because the human eye keeps
on seeing after the object has moved
away, a single spot of light moving
rapidly about over the whole field is able
to represent a complete picture. A single
soldier might look to the enemy like a
whole army if he appeared at different
points in rapid succession.

If the ‘‘ definition’’ of television comes
into the ‘“high’’ category, the spot must

“be very small and must move very rapidly.
So even if .it is extremely bright, the
picture as a whole may look quite faint,
because the light is distributed over (say)
200,000 times the area.

Hence the need for thousands of volts
on a cathoderay tube in the attempt to
make the point of light so intense as to
illuminate the whole area satisfactorily.
The Scophony system dispenses with
cathode-ray tubes and is faced with the
problem of producing enough light
through a device that can control the in-
tensity at the requisite rate.

The Comet’s Tail

A sort of opposite number to the
Iconoscope would be a receiver that main-
tained the appropriate degree of light on
every spot of the picture all the time,
changing (if necessary) each time it was
scanned. That would be very delightful,
but so far as I am aware it remains to be
invented. However, Scophony goes some
way towards it by illuminating fifty or
more spots simultaneously.

Now it is obvious that to constitute a
picture these fifty spots must be prepared
to consist of as many different intensities
of light.- Tt is also clear that fifty different
signals cannot be broadcast simultaneously
over one channel. At one instant a bald
man’s head is being scanned, resulting in
a very intense light signal ; a five-millionth
of a second later the scanning ray has
slipped off on to the black velvet gown of
his companion, and if the head illumina-
tion on the receiving screen is to be sus-
tained for a further period it must be done
by something that has taken the imprint
of the light that was shot forth some time
earlier.

When a boat is being rowed across a
still lake each stroke of the oars causes a
whirlpool that remains visible for some
distance in the wake. It is possible to
imdgine that the boatman might vary the
strength of his strokes according to some
recondite code.  Every two seconds he
would. enact a different stroke, yet the
scene of any one stroke would continue to
register its intensity on the surface of the
water, while a number of new ones were
being created ahead of it.

Wireless
Worle

This illustration may be somewhat
fanciful, but the medium of a liquid is not
selected at random, for the light relay con-
sists of a liquid cell’in which waves are
propagated by a quartz crystal, the
strength of waves at any instant being
controlled by the television signal.
Although the cell is not carried along
bodily at scanning speed (obviously!) the
same effect is obtained by passing a beam
of light through it and then deflecting it
by means of a mirror drum or other
optical scanner. So, instead of the light
whirled across the screen being in the form
of a spot it is more like a comet with a
long tail.  The brightness of the light
depends on the strength of the waves in
the liquid through which the light has to
pass (this is a result of a very subtle pro-
perty of light which I have not time t{o
explain).

Suppose a strong wave passes a bright
light. Then when the transmitter is scan-
ning Mr. Baldhead the cell is pushing out
a series of strong waves which move from
the head of the comet to the tail. Now
(this is a clever part of the scheme) the
backward velocity of the waves in the
liquid is contrived to be equal to the for-
ward velocity with which the scanner
carries an image of the cell across the
screen. So any particular wave continues
to cast its influence on the same spot on
the screen, just as the whirlpools set up
by the moving boat are stationary on the
water, or a man walking down a rising
escalator at the same speed stays in the
same place all the time.

As the transmitter ray moves off the
bald head on to the black velvet the cell
suddenly shuts down the wave intensity.
The head of the comet lets through no
light on the screen, though the rest of it
is stilt busy pouring out light to give an
adequate representation of the glistening
pate. Gradually (if a scanning velocity of
10,000 miles- an hour can be called
gradual) the weak wave influence spreads
down the cell, and a corresponding part of
it is keeping the screen in a state of dark-
ness. So the picture is built up, not only
by the end of the cell that is responding
from moment to moment to the signal from
the transmitter, but also by a “* tail,”’ fifty
spots long, that preserves the imprint of
previous signals.

This account of the matter does not, of
course, do justice to the full beauty of the
invention, but it may perhaps give some
idea of the ingenuity with which the
problems are being tackled. It may also
help to convince some of us would-be in-
ventors that we might be more profitably
occupied selling bootlaces.

MAZDA TH2620

E heater characteristics of the Mazda

TH2620 have been changed, and the
valve how requires 23 volts at 0.2 ampere
instead of 26 volts. When using the valve
in a receiver designed for the older pattern,
therefore, a resistance of 15 ohms must be
inserted in the heater circuit. The new type
will be designated by a different type number,
and henceforth the valve will be known as
the THz3zo.

MCCARTHY
for the finest value in

All-Wave Recetvers!

6 VALVE ALL-WAVE
SUPERHETERODYNE

(complete with B.V.A. Valves)

Improved edition of this popular receiver (praised * Wireless
World ” test reports). Heavier gauge cadmium-plated steel
chassis.  Iron-cored l.F. transformers give even better per-
formance. No increase in prige.

Brief Specification: 8-stage, all-wave band-pass superhetero-
dyne, 7 tuned circuits. D.A.V.C. with ‘' squelch’’ circuit valve
for noise suppression. llluminated ** Airplane ” dial. Octode
frequency changer. 3-$ watts pentode. Switching for gramo-
phooe pick-up. Wave ranges: 16.5-50, 200~550. $00-2,000 metres.

“De Luxe’ Model

'MCCARTHY ALL-WAVE SIX

with
radio frequency
stage

(complete with
B.V.A. Valves)

£9

“De luxe " 6 valve receiver with 8 valve periormance (specially
recommended for tropical and foreign reception conditions),
Built on special cadmium-plated 16 gauge steel chassis. Varley
iron-cored L.F, coils. Litz-wound tuning coils. 3 wave-ranges
-—16.5-2900 metres. Illuminated *“ Airplane ' dial with princi-
pal station names. Micro-vernier z-speed drive.

Circuit‘ comprises: Pre-selector radic frequency amplifiey
(operative on all wavebands), triode-hexode fiequency changer,
double band-pass coupled I.F. amplifier, double diode-triode
detec}or. D.AV.C. applied to 3 preceding velves. L.F.
amplifier and pentode output. Variable tone control and
volume control operate on radio and gramophcne.

I
All McCarthy receivers supplied complete with
valves, knobs, pilot lamps, leads, mains cable and
plug. 12 months’ guarantee. .

Defe_rred terms on application, or through London
Radio Supply Co., 11, Oat Lane, E.C.2.

Cash with order on 7 days’ approval. Also write
for illustrated catalogue of complete range of all
McCarthy receivers.

MICALRTHY RADIO Lyo.
44a, Westbourne Grove, London, W.2
Telephone: Bay 3201/2.




2z

- BROADCAS
| BREVITIE

‘way of programmes?

Business as Usual in 1937

‘VHAT will the year 1937

bring for listeners in the
So far as
the main lines of policy are con-
cerned there is'not likely to be
much change.. Mr. Cecil Graves,
Controller of Programmes, feels
ihat the general ideas which he
has worked ,out during the past
year do not call for any exten-
sive revision, but his aim will
continue to be to shorten items
with the idea of securing greater
variation and contrast.

Pickings for the Multitude

The New Year will be a trying
one for the B.B.C. financially.
Everyone looks like getting some
extra pickings—the Performing
Right Society, the Society of
Authors and Playwrights, the
dance band leaders, even the
staff. In the latter case, how-
ever, increases will be given on
a. strictly graduated scale, and
kowever good an official’s work
may be he will be limited to the
maximum for his particular
grade. Thus an increase of f25-
450 will be considered quite sub-
stantial. This is the first step in
preparation for the coming of a
staff association and the intro-
duction of Civil Service condi-
tions. As regards the extra pay-
ments to outside organisations,
the listener naturally will not
benefit, as he has already been
receiving the best that they have
to offer.

wr e en e

A4 Growing Infant
’I‘HE library of recorded

material at the B.B.C. now
numbers some 4,000 items and
includes examples of every phase
of contemporary activity. If no
more books were written, if the
contemporary historian were en-
shrouded in impenetrable silence
for evermore, posterity would
still be able to get an accurate
line on the political, religious
and literary tendencies of the age
by means of a ‘‘ play-back "’ cof
the records preserved by the
B.B.C. over the past few years.

A K e e

What.They Want to Know

’I‘HE mailbag of the B.B.C.

has contained during the
past twelve months an aggregate
of 160,000 letters from listeners
on programme matters, and to
that extent correspondence has
helped towards a better under-
standing between the B.B.C.
and its public. But the under-
standing is no doubt more fully
developed on the part of the
B.B.C. than on the part of some
listeners; for the latter’s demands
are not always easy to satisfy—
aud inquirers are perforce ‘‘ left

in mid-air.”’ One writer, for
instance, asked BroadSasting
House for hints on how to keep
bulldogs; another inquired what
kind of worl Shakespeare would
be writing if he were alive to-
day. This kind of letter scarcely
comes within the sphere of con-
structive programme criticism,
for which the B.B.C. hungers.

A A e e

That Co-axial Cable
LTHOUGH the co-axial
cable between Broadcasting
House and Alexandra Palace has
not yet been used for television,
it has not been forgotten. High
frequency measurements of quite
an interesting kind have been
carried out. With the installa-

“tion of television cameras and

necessary control apparatus at
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more people are awakening to
the fact that the sound trans-
mission from Alexandra Palace
is exceptionally good. Music and
dramatic critics, after the first
few minutes of watching a show,
remark on the brilliance and
depth of the sound accompani-
ment—and this without any pre-
conceived notions as to the per-
formance to be expected of ultra-
short waves.

Actually -the common sound
transmitter at the television sta-
tion is giving a nearly even
response between 50 and 12,000
cycles.

An ¢ Ultra Short’’ Relay?

It has been suggested that the
transmitter should be used for
relaying the National or Regional
programme when not required

BROADCAST ECONOMY. When the O.B. engineers in Sofia make
a business trip they find the horse-cabs are not such a strain on
the petty cash as the more modern taxi.

headquarters the coast would be
clear for the first long-distaice
television experiments, but for a
variety of reasons the engineers
are not forcing matters in this
direction.

Ca’canny

Staff at Alexandra Palace are
busy enough pulting out a good
signal on the spot. When a rock
steady picture can always be
relied upon it will be time to
consider transmitting from
studios at “ B.H.”” The first
television  transmission from
headquarters may be expected
at about the middle of this year.

A 2 > A

Super-quality Trans-
mission
NO\V that the overwhelming
novelty of television is be-
ginning to pass off, more and

for television purposes, but
official opinion is opposed to this
for the very good reason that the
transmitter is already called upon
to operate for double the amount
of time recuired of each tele-
vision transmitter. Although at
the moment actual transmission
{imes are few, heavier demands
are likely in the near future, and
it is undesirable that the rate of
depreciation of the sound trans-
mitter should be disproportion-
ately high.

e ™ e e

Ice Hockey Test Match

OTHING in the ‘“O.B.”
repertoire has been found to
equal ice hockey matches in
speed and excitement. Partly
this is due to the inherent live-
liness of the game and partly to
the new spirit of verve and dash
imported into the running com-
mentaries by Bob Bowman, who

NEWS
FROM
PORTLAND

PLACE

beat all records for high-speed
description in his accounts of the
Olympic Ice Hockey Games at
Garmisch. .

And now the tale is being
taken up by David Miller,
another keen commentator, who
will accompany Tommy Wood-
roofte to the ‘“O.B.” box at
Harringay Rink on January 14th
to give Regional listeners an
account of the Ice Hockey Test
Match between England and the
Resident Canadians.

London players have improved
out of all knowledge in the last
year, and it is expected that the
home team will more than hold
theit own with their opponents.
In any case, the commentary
should be well worth listen-
ing to.

) A e e

O.B. Chief for Holland

TALKING of running com-
mentaries, Mr. S. J. de
Lotbiniére, the B.B.C.’s outside
broadcasts chief, has decided
that he will himself visit
Holland 1o give the running
commentary on Princess
Juliana’s wedding on
January 7th.
It was de Lotbiniére who
thrilled London with the late-

- night commentary on the Crystal

Palace fire. When news of the
disaster reached him at his North
London home, he rushed to
Sydenham by car and arranged
the O.B. in record time.

LI e

A Listener’s Referendum

THE year 1937 may see the firsl

determined effort on the part
of the B.B.C. to discover the
likes and dislikes of its thirty-odd
million listeners. Mr. R. ]J.
Silvey, the official most actively
concerned, favours the question-
naire system, whereby listeners
sufficiently interested to respond
to a microphone appeal would
be supplied with forms on which
they could register their pro-
gramme preferences.

A useful indication of the
probable response may be had
from the appeal which is now
being made to televiewers. The
form sent to those who respond,
besides containing questions
apropos height of aerial, ease of
tuning-in sound and vision,
interference, etc., will give
ample space for programme
eulogies or the ventilation of
grievances.
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Letters to the Editor pINIcEoOE

The Editor does not hold himself responsible for the opinions of his correspondents.

Service Prospects

AT the present time I am working as a

radio tester at 1s. 1d. per hour. I have
“been at this job for six months, and find
it a very monotonous and soul-destroying
job. I have had no previous experience
of radio, excepting a three months’ course
at a radio college. I have recently been
wondering as to the prospects in this field.
Perhaps you would be so kind as to en-
lighten me about this.

I have commenced studying for the
AIW.T. and AM.ILR.E. examinations.
Would these be of any use in getting out of
the rut and gaining a better position?
Radio servicing would appear to be rather
an attractive occupation, but how does one
gain the experience to be able to service all
makes of receivers?

As regards myself, I am twenty-eight
years of age, and was educated at a public
school. I feel I have reached the age when
I should settle down to a career, and I am
afraid at my present position I should
always be somewhat of a ** casual labourer,”’
and be treated as a mere labourer replace-
able at a moment’s notice,

I should be very grateful for any helpful
suggestions your readers may offer.

ENQUIRER.

Contrast Amplification

LTHOUGH the new method of volume

expansion described by Mr. W. N.
Weeden in your issue of Deccmber 18th
seems to offer several advantages over pre-
vious methods, I would draw attention to
a misconception. The writer says: ‘‘ It will
be seen that such a circuit should cause no
distortion as the control valve is used only
as a variable resistance, eliminating the
effect of curvature of characteristics as
encountered when the control valve is
utilised as a variable-gain amplifier.”’

Now, it must be remembered that the
anode voltage of the control valve is not
constant, but varies over a small range pro-
portional to the amplitude of the signal
which it is desired to attenuate. 1f ampii-
tude distortion is to be avoided, therefore,
the AC resistance of the valve must he
strictly constant over this range.

The quotation given above would seem to

The latest Western Electric studio micro-
phone which has been specially designed not
only to have equal sensitivity but also a

uniform frequency response for sounds

arriving .from any direction.

imply that for a given grid voltage of the
control valve (Vz in the original diagram)
the anode voltage-anode current charac-
teristic is a straight line. This is very
nearly true for anode voltages in excess of
about 75 V, but is by no means‘so at lower
voltages.

If the operating conditions are so chosen
that the anode voltage never falls below
this figure reference to the curves of the
6D6 shows that the impedance is about
100,000 ohms at zero grid volts and 1
megohm at —20 volts. Under these con-
ditions the fraction of the signal voltage
applied to the grid of the amplifier valve V3
would vary between 0.5 and o0.91 respec-
tively, giving an expansion range of less
than 6 db.

In order to increase the upper limit of
attenuation it is necessary to operate the
control valve at low anode voltages. If
distortion is to be avoided, therefore, it
would seem necessary to restrict the applied
signal amplitude to very small proportions—
an argument which applies with hardly less
force than in the ¢ase of the ‘‘ variable-mu ’’
method of control. B. D. CORBETT.

London, S.W.1r.

“ W.W.”’ Receivers

AS a satisfied user of Olympic S.S. and

Quality amplifier, I am sending you
particulars of my equipment, as it may pos-
sibly interest other users of this fine outfit.
(1) Aperiodic input coil wound fromn data
given by a contributor in ““ W.W."’ under
heading ‘‘ LI components in HF circuits.’
(2) Reaction winding removed from Ljs, as
it was found unnecessary. (3) R18 replaced
by 4o0-megohms variable resistance and
used as RF volume control, and in the out-
put stage two 18-watt triodes feeding two
B.T.H. speakers modified as follows: No. I,
spider removed and centring obtained with
four silk threads stretched from outside of
coil to four adjusting screws, cone doped
with celluloid varnish for a distance of
3 inches from centre, leather surround im-
pregnated with glycerine.

Speaker No. 2 used without alteration
and mounted in a horizontal position in
cabinet close to floor with resonator bars
of different woods (no data for choosing
these) arranged in Venetian blind form
across the baffle. Speaker No. 1 is mounted
in orthodox position on Celotex baffle
4ft. 6in. x 4ft. in cabinet, which is built
throughout of §in. oak.

In conclusion I would say that, compared
with any of the commercial HF jobs I have
heard, the ‘*W.W."”” Olympic S.S. sets a
standard which would be difficult to equal
and well-nigh impossible to better,

Thanking you for a superlative design.

Belfast. G. McAULEY.

Television Range

HE television sound transmissions are
received here on an ordinary detector
and 1 LF S.W. receiver.

This house is about 70 miles from the
Alexandra Palace and in the shadow of the
Downs on the southerly side.

W. W. WOODMAN.

Chichester, Sussex.

IVPORTANCE
in the Kola
ey 5002

OF STERLING WORTH

Uned originally in copbnection with conage of
weight and fineness, the adjective
st«lmx is now used to describe any article
ot q uality of unvarying excellence. Just
the phrase “a G.12 equipped set °’ denotes
a mlxo receiver the quality of which is beyond
all lh‘ds;oubt Since thn manuiacturer who
wi
begins with the lpuker it stands to reason
that you can rely al absolutely on any set in
which this 12in., high fidelity, unit is installed.
tuters know from their sales tbis
szason that it pays to install G.12°s. Listeners
who arrange a demonstration at their dealers
invariably come to the same conclusion !

G.12 D.C. (asillustrated) complete mﬂl
Transform

er. Mounti
Stmd.lhndlemdl!ue 25 5 0

G.12 D.C. with loun‘lns Stand, Handle
and Base, but withou!

Transtormer 2418 0

G.12 D.C. Btripped, but with Trans-
former £1 4 0

G.12 D.C. Strxppedmdmthont'l‘ru.-
2315 0

(When ordennx pleue stale l-"leld Resistance and
Impedance of Transformer required.)

G.12 P.M. less Transformer ...
G.12 P.M. with Transformer ...

24
. 25
For Public Address work both the P.M. and Ener-
pladloddlmbempphedmthllsohm%iee
Coil at an additional charge of 3/-.

Write for Folder A.

OVER 7 MILLION IN USE

16
5

THE BRITISH RIJLA CO.. LTD.
MINERVA ROAD, PARK ROYAL NW.10.

PHONE : WILLESDEN 4322-3-4-5-6.
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Brief descriptions
of the more in-
teresting radio
devices and improve-
ments issued as patents
will be included in this
section.

AUTOMATIC TUNING
RELI\TES to automatic tuning

and noise suppression circuits,
in which an initial error in tuning
is corrected by a pentode valve
TC arranged to have a pronounced
Miller effect, or variation of input
capacity with slope.

The voltage applied from a diode
D to the suppressor grid of TC
alters the mutual conductance of
that valve, and therefore its effec-
tive input capacity, which, in
turn, controls the frequency of the
local-oscillator circuit LO.  To en-
sure automatic correction, the cir-
cuits I'1, 2 of the diode D are

an initial muting-lias applied to
the suppressor grid of the low fre-
quency pentode V1, and brings the
loud speaker into action. A
switch S. ganged to the main tun-
ing knol,, cuts out the automatic
tuning effect it and when the set
is being operated manually.

Murphy Radio, Lid., and G;. B.
Baker. = Application date March
1911, 1935.  No. 5536858.

SENSITISED ** MOSAIC™
SCREENS
PHOTO-SENSITIVE screen
of the ‘‘mosaic-cell’”’ tvpe,
as used for transmitting television
signals, consists of a very large
number ot photo-electric globules,
mutually insulated from each
other, and laid on a hacking sheet
of insulating material. 1t is desir-
able (a) that the distribution of the
cells should be kept uniform, and

Recent Inventions

ALL-WAVE RECEIVERS
'I‘I'IE various tuning components

of a multi-wave-band set are
arranged inside compartments
formed between the radial parti-
tions and circular end walls of a
supporting member, which s
rotated about a shaft to bring
them into operative relation with
a set of stationary contacts. This
couples the appropriate units at
eacir position of the wave-band
switch.

The Britislh Thomson-louston
Co., Lid. Convention date
(U.S.A)) October 3ist, 1934. No.
454188.

LIGHT FOR LISTENERS
T is stated that indirect lighting
creates a favourable ‘‘atmo-
sphere *’ for listening to a bLroad-
cast programme. The inventors

'

Arrangement of the circuit for automatic tuning correction and interstation noise suppression.

tuned, one a little above and the
other a little below, the correct
intermediate  frequency.  Both
circuits are coupled to the output
of the " valve V, so that if the
receiver has been left slightly *‘ off-
tune’’ one of the circuits Fr, I'2
builds up more energy than the
other, thus producing an excess
voltage in one of the load resist-
ances Rr, R2

The excess voltage is fed to the
suppressor grid of the pentode TC,
and, by varying its mutual con-
ductance, changes the frequency
of the local-oscillator circuit LO
until the initial error in tuning is
auntomatically set right.  Simul-
tancously the voltage produced
across Ri1, R2 by a station of
*“worthwhile "’ strength removes

(b) that the ratio of the photo-
sensitive area to the total area of
the screen should be as near unity
as possible. At the same time the
leakage resistance between in-
dividual cells should be kept high.

To secure these results the
screen is prepared by a photo-
mechanical method which cousists
in applving to a backing sheet of
mica a ‘‘resist’’ of bichromated
glue on which fine ‘' mesh"”’
pattern is printed.  The '’ nega-
tive” is then developed and
washed. and a coating of silver is
applied by ‘‘sputtering’ so that
when the resist is removed the
silver is left a regular pattern of
separate elements.

C. |. Winlems. Application dale
April 8th, 1935. No. 454937.

accordingly fit one or more lamps
inside a wireless cabinet which is
provided with a translucent cover
of frosted glass, so that when the
set is switched on luminous rays
are projected upwards from it.
The upper part of the cabinet is
ventilated to prevent excessive
heat.

Etablissements Victor. Conven-
tion date (I'rance) December 1214,
1934. No. 454001.
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MODULATING SYSTEMS
I\d a  class-B  modulator iwo

valves are used in push-pull,
both as regards their anodes and
grids, the latter being so biased
that no anode current passes in the
absence of a maodulating signal.
The arrangement is econornical in
power-output, but it necessitates
the use of a push-pull transformer,
which is not only expensive but
also creates difficulties in securing
a uniform response over a wide
band of signal frequencies.

According to the invention the
use of a transformer in such an in-
stallation is rendered unnecessary
by arranging one modulator in
shunt with the carrier-wave ampli-
fier, and the other in series with
it, so that the first modulates one
half of each carrier wave, and the
second the other hali.

Marconi’s  Wireless Telegraph
Co.. Ltd., and W. T. Ditcham.
Application  date March 27th,
1935. No. 454259.

o 0o o o

D.C. AMPLIFIERS

N certain cases, as for instance
in television, it is desirable
to use DC amplifiers rather than
transformer-coupled circuits which
cannot transmit the DC com-
ponent necessary to keep step with
changes in the average or overall

brightness of the picture.

DC amplifiers are, of course,
known, but they sutffer from a ten-
dency to “‘drift.”” That is to say,
the output current is apt to in-
crease or decrease gradually, even
with no signal input, over a period
of several minutes.

In order to overcome this ten-
dency in a television system where
the picture signals are separated
bv intermittent synchrounising im-
pulses, the latter are utilised to
apply such a bias to the grid of
the amplitier as will keep the out-
put steady.  The synchronising-
signals are applied to the grid of
a valve initially biased below the
cut-off point, and when drift
occurs, they set up a potential
drop in the output of that valve
which is then applied to offset the
drift.

Marconi's Wireless Telegraph
Co.., Ltd. (communicated by A. W.
Vance). Application date April
1. 1935. No. 454511.

o 0 ©0 o

TELEVISION SYSTEMS
FRO.\I the standpoint of clear-
ness in detail!, the smaller the
scanning aperture is made the bhet-
ter, but this finally reduces the
sensitivity ol the device to a point
where it is dithcult to ensure a
satisfactory signal-to-noise ratio.
According to the invention, the
first aperture over which the elec-
tron stream is swept includes a
screen perforated by a smaller
aperture.  The small aperture
determines the degree of detail,
whilst the large aperture raises the
amplitnde of the signal well above
the ** noise ' level.
D. T. Farnsworth (assignor lo
Television Laboratories Inc.). No.
2037711. (U.S.4.)

of the Controller of 1M,

W.C.2, price 1/- each.

The British abstracts published here are prepared, with the permission

Stationery

obtainable at the Patent Oftice. 25, Southamptoa Buildings, London,

A sclection of patents isswed In US.A. i8
also included.

Onftice, from Specifcations
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FAULTLESS PERFORMANCE

MOBILE, OUTDOOR AND INDOOR

EQUIPMENTS FOR EVERY PURPOSE.

Amplifiers, 6 watts.. £18
” Iz ”» B £37
”n 30 1" | - £40
s 45 4 .. £69:10

Suitable for amplification from
Microphone, Pick-up and Radio.

P.A. Speakers,
rating 8 watts. . f12
I b 120 50 .. f20
Microphones .. from £3

Plcase write for full details and .
trade terms.

PARMEKO LTD.

Aylestone Park, Leicester.

=
Magnificent alike in its conception, design and
THE ONLY ALL-WAVE RECEIVER performance, this the latest Midwest Mf:;iel
X-18High Fidelity Receiver brings the world to
BOVERING 4 tﬂ 2'400 METRES your fireside. With its 6 TUNING RANGES
Ao‘:"]'ibtl' iy 'Shh“mthl,:rs it gets * Everything on the Air.””  Its distinctive featurgs in
S and 7 5pen:ll(:r °% - circuit design are not just * talking points,” as a comparison
in’ Console Cabinet. will prove, but basic advantages which will assuredly
3 appeal to ** Wireless World ” readers and all who appre-
ciate Studio or Concert Hall quality of performance in home.
ipti 0
FREE 23 /ully, descuts , 32

CATALOGUE giving particulars of
Midwest 11, 14, 16 and 18 valve models.

DEMONSTRATIONS at our showrooms Mondays
to Saturdays from 9 a.m. to 8 p.m.

DEFERRED PAYMENTS. The London Radio
Supply Co., 11, Oat Lane, Nokle Street, London,
E.C.2, supply all models on Easy Terms.

MIDWEST RADIO LTD., iy

16, OLD TOWN, CLAPHAM, LONDON, 8.W.4d.
‘Phone: MA Caulay 5005.

18 VALVE DE
LUXE CHASSIS

WIRELESS
m CONDENSERS

B.l. FIXED CAPACITY CON-
DENSERS for Wireless Receivers,
Battery Eliminators, Smoothing
Circuits, etc., are made in several
different types to suit the various
uses for which Condensers are
required in connection with
Wireless circuits.

soue o et N\

‘MAKES PERFECT RECORDS £3.17.6 u

A thoroughly sound
engineering Job specially
designed for easy attach- -
ment to any set or
Radiogram. Cutting your
own records is perfectly
simple with this unit.

Write to-day for Free Copy
of “The Wireless World™
Test Report and illustrated
leaflet fully describing this,
and our larger professional

Manufactured under British
modiy Patent No. 433614.

19, LISLE STREET, LONDON, W.C.2.

I

These Condensers are the result
of over 36 years’ experience in
the manufacture of-all kinds of
Condensers from the smallest
sizes up to Condensers weighing
more than 2 tons.

In addition to the 'Standard
Types, B.l. Condensers can be
supplied in special forms to suit

\M USITKON LTD. 75507 G 1105 i 660

—

manufacturers’ requirements.

BRITISH INSULATED CABLES LTD.
Cable Makers and Electrical Engineers

PRESCOT, LANCS.

Telephone No. PRESCOT ‘6571

London Office : SURREY HOUSE, EMBANKMENT, W.0.2
Telephone No. Temple Bar 4793, 4, 5 & 6

Mention of ** The Wireless World,” when writing to- advertisers, will ensure prompi attention.
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MISCELLANEOUS ADVERTISEMENTS

NOTICES

THE . CHARGE FOR ADVERTISEMENTS in these -
columas is

12 words or less, 3/- and 3d: for every
additional word.

Each paragraph is charged separately- and name and
address must be counted.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
instructions the entire *“copy’ is repeated from the
previous igsue : 13 consecutive insertions 5% ; 26 con-
secutive, 10% ; 52 consecutive, 15%.

ADVERTISEMENTS -for these columns are accepted -
up to FIRST POST on MONDAY MORNING (previous
to date of issue) at the Head Offices of ¢ The Wireless
World,” Dorset House, Stamford Street, London, S.E.1,
or on SATURDAY MORNING at the Branch Offices,
19, Hertford Street, Coveniry; Guildhall Buildings,
Navigation Street, Birmingham, 2; 260, Deapsgate.
Manchester, 3 ; 268, Renfleld Street, Giasgow, .2,

Advertisements that arrive too late for a particular
issue will automatlically be inserted in the following issue:-|
unless accompanied by instruetions to the contrary. {\llu
l advertisements in this section must be strictly prepaid.

The proprietors retain the right to refuse or withdraw
advertisements at their discretion.

Postal Orders and Cheques sent in payment for adver-
tisements should be made Go. Payable to
& SONS Ltd., and crossed <€ —~— Notes being
untraceable if lost in transit should pot be sent as

remittances.
All leiters relating to advertisements should quote the

number which is printed at the end of each advertisement
and the date of the issue in which it appeared.

The proprietors are not responsible for clerical or
printers’ errors, although every care is taken to avoid
mistakes.

NEW RECEIVERS AND AMPLIFIERS
A.
‘A

EGALLIER'S, Ltd., the best firm for reliable fully

guaranteed ultra short-wave radio, have on view in
London without exception the largest selection of all-wave
receivers, at very low prices. ¥or instance, a 7-valve super-
het., with 3 bands going down teo 16 M, in A.C. or
A.C./D.C., at £9. An 8-valve superhet., 4 bands going
down to 11 meters, with push-pull output 7 watts un-
'distorted, is omly 13 guineas. Any known American valve
for receivers 1925-1937, glass, glass counterparts, metal,
and M.G. at 6/6 each, all firsts. They have -range like
this right up to a 24-valve Challenger twin-chassis, valves
and two Auditorium speakers, 5-bands 5-2,050 meters, 60
watts undistorted at £50 (thig is as supplied to the Navy,
Army and Air Force canteens). They guarantee that
every S.W. receiver will get stations on the low bands
imcluding the Americas, etc. Why mot call and handle
these receivers at your leisure. No obligation to purcbase.
Or send large S.A.E. for beautifully illustrated catalogues
with actual photographs. Also in stock, Ferguson, Emer-
son, Belmont, Crosley, Garod, ete.

EGALLIER’S, Ltd.. No. 18, Connaughf 8t. Marble
Arch, London, W.2. Paddington 2745. [3490

S PECIAL Offer.

2 Only, brand new receivers, British made, in hand-

some modern walnut ¢ases; 5-valve superhets, uni.
versal mains, gramo. p.u. extension speaker, A.V.C.,
Q.A.V.C.; list price 11% guineas, in makers cartons, price
to clear £5/17/6; satisfaction or money refundei.—P,
Davis, 299, Upper Richmond Rd., Sheen, London, S.W.14.

3501
ROYAL RADIO Co. !
ESTABI.ISHED 1908.

LL-WAVE Receivers, suitable for use on ships, as
supplied to officers of many shipping lines.
UR 8 and 10 Metal Valve All-wave Receivers; 15-
2,000 metres, acknowledged by the trade as the
best for 1ange, tone, and general performance.

LATES’I‘ 6-valve Car Radio, A.V.C., remole control,
no suppressors required.

_‘A FULL Range of the World Famons Fergusson and
Pilot Models Stocked.

ALL Sets Fully Guaranteed by Ourselves.
. ALL Types of American Valvt;s Stocked.

ANY Make of Set Serviced by Our Qualified Radio

; Engineers at Reasonable Charges.

PAY Us a Visit Any Time, or send for full range cata-
logue; 1%d. stamp will be appreciated:

TJROYAL RADIO Co., 5, Buckingham Rd., South Wood.
Iord, London, E.18. 'Phone : Buckhurst 2736. [3499

¥ Radio Data Charts,”” A Series of Abacs

“. . . why and wherefore in all things.”

THE DESIGN OF
AF. AMPLIFIERS

Why does our *“ 12 watt” A.F. amplifier give
nearly 18 watts in practice ; and how do we get

* its response curve flat from 40 to 15,000 cycles ?

Clients have often asked us ‘* how is it done ?
when they see from the diagram that the
circuit is absurdly simple, with no fancy deviees
or troublesome precautions.

Well, partly, of course, it is due to careful design
of every little detail of the circuit. But largely,
we must thank one special component—the

HARTLEY-TURNER
AF. COUPLING UNIT

This comprises a parallel-fed Mumetal trans-
former, its coupling condeaser, and a correcting
network to give the required respomse curve.
The whole assembly is compact, measuring

- 2§ ins. X 3} ins. X 3} ins. high in its bakelite

case.
It is made in various modifications, as listed
below, and these show minor differences in
response ; but they are all close to this sur-
prising specification :
1 dB down at 30 ¢/s: flat from 50 to 9,000 ¢fs ;
rising slowly to 1 dB UP at 15,000 cycles, and
then falling off gradually.
The transformer itself is 1 to 4 step-up ; but the
correcting network affects both input impedance
and effective step-up; so we rate the umit as
follows :—from the grid of the previous valve to
the secondary of the unit, the gain is approxi-
mately twice the M of the valve.
Standard types : output up to 200 V swing
overall ; i.e. 100 V amplitude or 70 V r.m.s.
P.P.A —4-terminal—push-pull—bottom of pri-
mary and centre of secondary earthed.
P.P.B.—6-terminal—push-pull—secondary split
and all four leads brought out.

S.A.—4-terminal—single valve.
All at £1 10s. 0d. each.

High power types : output up to double the
above.
P.P.C. 4-terminal push-pull as P.P.A. but high-

power.
P.P.D. 6-terminal push-pull as P.P.B. but high-
power.
S.B. 4-terminal single-valves as S.A. but high-
power.
All at £2 5s. 0d.

Note that the high-power types do not include
the coupling condenser ; one of .5 mF must be
connected externally.

In all cases, anti-oscillation resistors for the
grid leads are provided within the case.

HARTLEY TURNER

RADIO LTD,

THORNBURY ROAD,

ISLEWORTH, MIDDLESEX.
Telephone : HQUnslow 4488

NUMBERED ADDRESSES

For the convenience of private advertisers, letters
may be addressed to numbers at ** The Wireless World *
Office. When this is desired, the sum of 6d. to defray
the cost of registration and to cover postage on replies
must be added to the advertisement charge, which must
include the words Box 000, ¢fo * The Wireless World."”
All replies should be addressed to the Box number
shown in the advertisemerit, ¢fo ** The Wireless World,"”
Dorset House, Stamford Street, London, S.E.l.
Readers who reply to Box No. advertisements are warned

gas; sending remillance through the post except in

registered envelopes : in all such cases the use of the '
Deposit System is recommended, and the envelope should
be clearly wmarked ** Deposit Depariment.”

7% DEPOSIT SYSTEM

Readers who hesitate to send money to advertisers
in these columns may deal in perfect safety by availing
themselves of our Deposit System. If the money bLe
deposited with “The Wireless World,” both parties
.are advised of its receipt.

The time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain.goods, they must be returned to
sender. If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to depositor.” Carriage is paid by the buyer,
but in the event of no sale, and subject to there being
no different arrangement between buyer and seller, each
pays carriage one way. The seller takes the risk of loss
or damage in_ transit, for which we take no responsi-
bility. For all transactions up to £10, a deposit fee of
1/- is charged: om transactions over £10 and under
£50, the fee is 2/6; over £50, 5/-. All derosit matters
are dealt with at Dorset House, Stamford Street,
London, S.E.1, and cheques and money orders should
be made payable to Iliffe & Sons Limited.

SPECIAL NOTE.—Readers who reply to advertise-
ments .and receive no answer to their enquiries are
requested {o regard the silence as an indication that the
goods advertised have already been disposed of. Adver-
tisers often receive so many enquiries that it is quite
impossible to reply to each one by post. When sending
remittances direct to an advertiser, stamp for return
should also -he included for use in-the event of the

lication proving ful.

NEW RECEIVERS AND AMPLIFIERS
A

AIR RING.
THE Royalty of Radio.

I\/IUDEL. Empire 11-valve 4-band Supersonic Heterodyne
Receiver for A.C. 100 to 250 Volts, incorporating
every refinement known to modern radio technique, large
illuminated dial, indicating each wave band separately
marked in station names, vavelengths, and frequencies,
with the famous exclusive beam tunming system, Magic
Eye indicator for increased sensitivity and silent pre-
cision tuning, illuminated indicators to show high
fidelity and gramo. pick-up, high fidelity assured by two
balanced speakers, ome acting as special amplifier for
high audio frequencies and one large concert type dynamic
speaker for full range audio frequency range from 40 to
9,000 cycles, special band expansion intermediate fre-
quency translormer on first stage, variable selectivity.
jull range variable tone comntrol, A.V.C.

B/IODEL Duchess 6-valve 3-band Superhet, Receiver
- for-A.C. 100 to 250 Volts; this receiver is housed
in an attractive lay down walnut cabinet.

I\/IODEL. Envoy for A.C./D.C. Mains, 100 to 250 volts,
no line cord used.

ODEL, Marquis 6-valve 3-band Superhet. Receiver

for A.C. 100 to 250 Volts, in tastefully designed
moulded ome-piece bakelite cabinet, obtainable in ivory,
red, walnut and ebonmy.

MODEL Ermine 6-valve 3-band Superhet. Receiver for
A.C./D.C. 100 to 250 Volts, no line cord used. a
splendid set of proven popularity.

LL Models Feature Beam Tuning, Magic Eye indi-
cator, gramo. pick-up connections, and speciai out-
put valves.

ALL Sets Fully Guaranteed.

H.P. Terms’ Available from 3/- per Week.

OUR. Technical Department is at Your Service,
RCTURUS Valves for Improved Radio Reception on

All Types of Receivers.

ARCTURUS,. the only line made in 4 ranges, glass,
metal, G type, and metal modernisers.

RITE for Lists o' These Famous Valves; prices from
4/9 each,

WH(:LESALE and Trade Enquiries Invited; generous
erms,

AIR KING RADIO, 115, Shafesbury Av., Cambridge
Circus, W.C.2 (1st floor above Barclay’s Bank).
'Phone : Temple Bar 4875 (all lines). All receivers”
assembled in England. [3406

Post fre¢ 4/10
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NEW RECEIVERS AND AMPLIFIERS

RMSTRONG COMPANY Manufacture 8 Radio Re-
ceivers in Chassis Form, briefly described hereunder.

ARMSTRONG 6-valve All-wave Superheterodyne Radio-
gram Chassis, for A.C. mains, complete_ with Rola
speaker; £7/10.
RMSTRONG 8-valve 4 Wave-band Radiogram Chassis,
with phase reversed push-pull output; £9/17/6.

ARMSTRONG 6-valve 4 Wave-band Radiogram Chassis,
with large triode output; £8/17/6.
RMSTRONG 8-valve 4 Wave-band Radiogram Chassis,
with radio-Irequency stage and push-pull output;
£11/11.
RMSTRONG 7-valve 4 Wave-band Radiogram Chassis,
ElOIrgth radio-frequeney stage and single triode output;

ARMSTRONG 8-valve 2 ‘'Wave-band Radiogram Chassis,
with 8 watt push-pull output; £8/10.

ARMSTRONG 6-valve 2 Wave-band Radiogram Chassis,
with single large triode output; £7/10.

ARMS’I’ROI\G Chassis Carry 123 Months’ Guarantee.

ARMSTRONG Chassis are Sent .7 Days’ ;l‘rial, carriage,

packing, and crate iree.

ARMSTRONG MANUFACTURING Co., 100, King's
Rd., Camden Town, N.W {3460

ALERT RADIO Cu.

ALLWAVE Receivers at £7/7, £8/9, and #13/13.
A.C. or A.C./D.C.; Midget end other receivers up
to 23 valves;
comniunication models.—21,
4871.

we can supply the latest
Clerkenwell
{3220

for DX 'work
East Rd., N.1.

" QERVICE With o Smile.”
HEvRY FORD RADIO, Ltd,

ELEC’I‘RONIO House, 22, Howland St., Tottenham
Court Rd., W.1. Museum 5675. ios11

HARMAUR RADIO 1937 Receivers.

MERICAN-BOSCH  CentrOmatic " All-wave Sets,
Freed-Eisemann compact porta,ble receivers, Pierce
Airo A.C./D.C. all-wave .md car radios, Ray!.heon valves;
trade enquiries.
THE HARMAUR RADIO Co., Ltd 8, Clifford 8t., New
Bond-8t., London, W.1. [ 499

RANS-ATLANTIC RADIO Co., 15, Percy St.. W.1.
Museum 3096.—~Splendid range American A_C /D.C.
compacts, from £3; all-wave Consoles, etc,; Philcos
stocked.
MERICAN and English Repairs; '* Wireless World
sets a speciality (24 hours', service). *“ The Finest
Service at Your Disposal.” [3496

£3 BUYS the S\sellest Compact on the Market, 4
valves A.C./D.C. M.C, speaker, smart fabric covered

case, good quality reproducuou, plenty of stations.
/19/6.—6-vahe all-wave superhet,. A.C. /D.C.,
£5 National Union valves, 17/2,050 metres.

£9/9 .—T7-valve all-wave- super, with cathode ray tuning
eye, mono-vision dial, marvellois perlorm:mce

£10/10 —~All-wave superhet, 1937 model with R.F.
stage, Universal transformer, 100-250
volts A.C.

3 .—8-valve 4-band superhet, 12}4/2-050 metres,
£1 3/1 8 watts output, every modern refinement,

available in A.C. and A.C./D.C.
LL Sets 100% Guarantee, set 12 months—valves 6
months; carriage free; satisfaction or money rerunded

RADIOGRAPH.IC, Ltd., 66, Osborne St., Glasgow, [(;21155

: ILOT. Belmont, Pegasus and Air King all-wavers
P lead the field; our deliveries are prompt in original
cartons with full l'uarsmtees, your trade card will bring
our wholesale catalogue from the aunthorised distribu-
tors.—Leonard Heys, 36, Henry 8t., Blackpool fos30

RECEIVERS AND AMPLIFIERS

CLEARANCE, SURPLUS, ETC.
HENRY'S :

LAST Opportunity; only a few left.
Regentone 5-valve Superhet, thermometer

19 36 taning, unused and boxed; list price £11/11,
A.C. model £5/10. Universal A.C. /D.6. £5/16.

193 Regentone 5-vaive C lette her t
tuning, unused and boxed;

list price £10/10.'
A.C. model £4/15 Universal A.C./D.C. £5.

936 Reventone Battery Set, list £7/10/G var.Mu,,
1 S.G., det. and pentode output, P.M. speaker,
thermomete? tuning, unused and boxzed; £3.
ENRY'S 72. Wellington Av, London, N.15. Stam-
ford Hill 2907. {3247
LEARANCE List (Trade Only).—Write Leonard Heys
C 36, Henry 8t., Blackpool. {0627

END for Bargam List of Brand New Decontrolled Re-
S ceivers; amazing prices.—P. A. C, Ltd., 54, Lamb's
Condujt 8t., W.C.1. {2243

PUBLIC ADDRESS EQUIPMENT

PARTRIDGE P.A. Manual, free to trade. See " Part-
ndge Transiormers” under * New - Mains E[q;;lap_;

“ The

Wireless World Diary for 1937."

No. 19

on the Suppression
of Electrical Interference
with Broadcast Reception

We recently introduced Set I.ead Suppressor
type 300 (1 amp.) as our older type 1211 wa
useless on short waves and was only rated § amp.

e ’ . e

A new all-wave Set Lead Suppressor, Belling Lee

type 300, price 21}-. More efficient on mediwn

long-wave channels and embracing the short-
wave channel down to 10 metres.

In practice suppressor type 300 is often found to
give better results on medium and long wave-
lengths than the earlier units which were designed
for these wavelengths only. In other words, if a
type 1211 or 1256* has already been fitted, it is
quite probable that a considerable improvement
will be noticed on medium and long as well as

' short waves when these earlier models are

replaced by a type 300.
* Typc 1256 néw obsalete.

S5O0 W

S Amp

ET < 5 AMP

PLUG

—
SET

A
MAINS

53004H
BARTH

“RECEIVER
EARTH

3o0un

The explanation is that the choke in the earth
lead of the suppressor tends to reject short-wave
interference which would otherwise shock excite
the H.F. circuits of the receiver, and so give the
effect of interference on all wavebands.

This choke is subject to Belling-Lee Patent
No. 442009 and the circuit of this new
suppressor type 300 is shown above.

YL IRYT IS 120 tanTm

Nwntn 307 cea0 rusvarsionrs
19 PLUC AND SOERET TYRE Ing
FANTR LLAD Puom 1T 10 ¥wE
TLRROIE B =T agguiele

The question is often asked as to how the con-
nections are arranged when the type 300 is used
in conjunction with an ‘* Eliminoise ** t all-wave
anti-interference aerial. This is not made clear
in any of our instruction leaflets, but this
difficulty is being rectified without delay. In
the meantime, and for the advantage of those
“ Wireless World ** readers who may be in doubt
or who may be consulted on this matter, we
give a rather small reproduction of the correct

arrangement.
1 “Eliminoise " Trade Mark.

LEE

SERVICE

=

BELLING -

SUPPRESSION
—— e =

Belling & Lee Ltd.

Cambridge Arterial Road,
Enfield, Middx.

50

4

PUBLIC ADDRESS EQUIPMENT
SPECIAL Offeritt

8] Quineas Assembled Vortexion 20 watt 4-stage P.A.
2 amplifier, in steel case, 8in.x10in.x9in. high, with
carrying handle input with controls for microphone and
pick-up and t,une control, output for 734 and 15 ohm
speakers, weight 25lb.; only 8l guineas, with valves,
A Inpat Mnodel. with mixers; £10.

EAVY Duty Model
bads: £15.
ALL and Hear the Rumble of an Organ as Never
B Before cn our Wide Frequency Range Models, the
est yet.

ORTEXION, Ltd., 182, The Broadway, \Vlmbledon.
S.W.13. See also New Mains Equipment, {3439

NEW MAINS EQUIPMENT

as fitted to cinemas and dance

\

VORTEXION Lead Agaln.

VORTEXION Supply the B.B.C., G.P.O.; L.P.T.B,, and
Borough Councils, ete., so why not )on?

FOR the Best Reproduction it is Possible to Obtain, see
also advert. under Public Address Equipment.

ALL Fitted Screened Primaries and .Tapped 200-250v.,
with centre tapped filaments. guaranteed one year

2500-250 60 m.a., 4v. gdv. 2-4a_;
12/6 shrouded.
35 0-350v. 60 m.a., 4v.
15/- shrouded.
35 0-350v. 120 m.a., 4v. 2.5a,, 4v, 2-4a., 4v,
14/6 open, 16/6 shrouded.
425-0—425v 120-160 m.a.,, 4v. 5-10a, 4v. 2.5, dv,
4v. 1-2, supershrouded model. 214% regu-
lation; 26/-.
-0-500v. 120 m.a., L.T.'s, as above; 19/- oDen
23/- shrouded; 400 or 450, same -price.
©-500v. 150 m.a., 3%, 4v. 2a., 4v. 2-5a., 4v, 4a.,
26/- open. 30/- shrouded; 400 or 450, same

1-2a., 10/- open,

1+2a,, :qv. 2-4a.; 12/6 open,

2-5a,;

50

price.
HOKES, 30h. 60 ma., 5/6 7-13h., 10/6; 30h., 150
ma., 12/6. regulation, 7/6.
OUTPUT ‘Transformers, 4-10 watt, W.W. Q.A., 17/6;
20-watt super shrouded, 30/-.
SPECIAL Wide Frequency Range Model; £3/10.

UTO 'I’ranslérmers 100-120 to .200-246v., 60 watt,
9/-; 120 watt, 12/6; 200 watt. 16/6; 500 watt.,30/-.

TELEVISION 4,000v., 5-10 m.a., and 2.5-4v.; 27/-.
QUOTATIONS for Specials by Return.

ORTEXION, Ltd., 182, The Broadway, S.W.19. Tel. ;
Lib, 2814. {3438

AL

POWEB.

TRAWSFORM;ERé 'Ltd.—Translormers and chokes em-
bodying all the best in design; no better value at any

price; Radiolympia models; tapped and screened primaries,
ﬁlaments, centre {apped.

2500—250v 60 m.a., 4v. 1-2a., 4v. 2-4a., 12/6, post
7d.; extra hlament 4v. la., 12/6

= ()-0-350v. 60 m.a., 4v. 3-3a., 4v. 2-4a., 15/-, post 8d.;

300 extra filament, ‘4v. 1la., 16/- gt

3500 350v. 120 m.a., 4v. 2-3a., 4v. 4-6a., 4y, 1-2a,
19/-, post 1/-; extra filament: 20/-.

50 -0-500v. 140 m.a., 4v.
4v. 2a., 296, post 1/-.

.T. Charger, chargmg rate 1a, 2, 6 or 12-volt. employ-
ing metal rectifier L.T.5; 37/6 post 1/- vy

WRITE for List; special quotations by return.

2-4a., 4v. 4-8a., 4v. 2a.,

ALL POWER TRANSFORMERS, Ltd., 8a, Gladstone
Rd., Wimbledon, 8.W.19. Tel.: leerty 3303. [3383

PARAMOU NT Mains Transformers.

PAR.AMOUNT i Quality, 1owest in price;, examgle,
250v. 60 m.a., 4v. la,, v. da.,, open type 9/.
shronded 11/-, post 9d.; 350v. 75 m.a, 4v. 2.5a., 4v. 4a.,
open type 12/- shrouded 14/- post 94 .
WRITE for List, = Paramount Mains Transformers.”—
R. H. Salter, 66, Iiarttield Rd \Vlmbledun 8.W.19.
'Phone Liberty 3226 ‘{2303
ARTRIDGE Transiormers, as supplied to B.B.C., Mar-
coni's, G.E.C., Mullards, I.C.1., Tungsram, etc.
SPECIALS Despatched Within 48 Hours; all standard
types from stock. Specimen prices : -

350-0 -350v. 120 m.a., 4v. 2-3a., 4v. 3-6a., 4v. 1.2a.,
1uCT.,; screened primary 200-250v., 18/6.
425-0425v 150 m.a., 4v. 2-4a., 4v. 4-8a., 4v. 1-2a,,

qv. 1-2a., all C.T. (for W \V cireuits) ; 26/6.
SPECIAL Quoutlom to Manufacturers for Lots of 6
Upwards; hand wound, individoally ‘tested, immediate
delivery, rock’ bottom prices.
TELEVISION Transformers Insulated . bo 10.000v. A.C.,
expert knowledge of transmitting.requirements (mams
and modulation).
HIGH Fidelity (20 to 15,000 Cycles) Intervaive and
* Qutput Transformers a Speciality.
ARTRIDGE P.A. Manual Free to Trade Only; con-
tents includes constructional amplifiers, notes on
microphone pre-amplifiers, lines, mixing, impedance match-
ing, speakers, etc.
PARTRIDGE, N., BSc, AM.LEE, King's Buildings,
Dean Stanley St., London, S.W.1, 'Phone: Vic.
5035. [3486
ANTALUM for A.C Chargers, H7T. and L.T.—Black-
2 well's Metallurgical Works, Ltd., Garston, LiveEpool.
2729

Price 1/6 net By post 1/7
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4 ADVERTISEMENTS.

CABINETS

1\ ANUFACTURER’S Clearance.

HALCYON Radiogram Cabinets, rich, dark, figared
walnut, 33 x 23 x 19%, 45/-; many others, 30/- up-
wards; photos for selection sent on request.

TABLE Radio Cabinets (undrilled); 6/6 upwards,
SPEAKER Cabinets; 4/6 upwards.

SEND Particulars of Your Requirements (giving size ot
set, etc.), or call and make your choice from our
stocks of over 100 difierent types; from 3/6 to £4/10.

L. SMITH and Co. Ltd., 287-9, Edgware Rd.,
London, W.2. Tel.: Padd. 5891. {0485

DYNAMOS, MOTORS, ETC.

1h.p. A.C. Induction Motors, 1,425 revs., self starting, all
4 voltazes; 49/9.—Easco, 18, Brixton Rd., S.W.9. {0455

ELECTRO Dynamic Rotary Converters, complete with
smoothing and silence cabinet, input 200-240 D.C,
output 220 volts A.C., 50 cycles, 90 watts, in, new condi-
tion, £6; similar machine, with 65 watts output, £4/18.
carriage Jforward; many other converters in stock; send
for details.

ARD, 46, Farringdon St.,
Holborn 9703.

NEW LOUD-SPEAKERS

HULBERT for Quality Surplus Speak"ers.

Tel. :
[0518

London, E.C.4.

HE Following Genuine Bargains are Made by One of

the Best-known Manufacturers of high-grade moving

coil speakers, All are brand new and offered at consider-

ably under half list prices. The Auditorium models are

fitted with latest dual curved cones, giving remarkably

widp and even frequency response, resulting in guality
reproduction of both speech and music.

37/6 Only, usual price £5; Auditorlum permanent
magnet speaker, with Alni magnet and die
cast frame, large 12in. dual cone, comprising latest curved
cone with auxiliary bakelite come; complete with large
25 ratio transiormer,

59/6 Only, usual price £6; Auditoriom electro-mag-
net speaker, 1,000, 1,250, 2000, or 2,500
ohms field; exceptionahy Iarge magnet of high permea-
bility steel, giving enormous flux density; 2in. moving
coil; large dual cone, comprising latest curved cone with
auxiliary bakelite cone, giving wide {requency response;
complele with universal traosformer; the ideal speaker
gwr use with * Wireless World " and other quality ampli-
ers.

75/- Only, usual. price £9; as above, but for use on
A.C. mains; complete with Westinghouse
rectifier and full smoothing equipment.

24/_ gnly; permaneat magnet speaker, Alni magnet,

‘ o cast frame. 10in. cone. Universal trans-
ormer.

15/6

12/6

11/6 Only; extension permanent magnet speaker,
8in. cone, complete with large cabinet, suitable

for low impedance outputs. .

2/9 Only; brand new cabinéts.
8/ Onjy; electro-magnet speakers, with 8in. cone,
6,500 obms field, Universal transformer,

II" You are Requirlng Quality Reproduction at Low Cost
Order Now from:—

Only; permanent magnet espeaker, Alal mag-
net, 8in. cone Universal transformer.

Only; permanent magnet speaker,

1 . as above,
with 7in. cone.

I_IULBERT. 6, Condult 8t.. W.1. Cash or co.d
[2835

AUXHALL.—Best quality spénkers; sce other column.
Yauxhall Utillties, 163a, Strand. [0520

LOUD-SPEAKERS

SECOND-HAND, CLEARANCE, SURPLUS, ETC.

VAUXHALL.—Magn:wox mains energised, 2,500 or
6,500 field coil, 10in. cone, 17/6; 7in. come, 12/6.

VAIJ'XHALL.—Maguavox permanent magnets, universal,
suitable for Class “B " power or pentode, 7in. cone,
16/6; 10in. cone, 22/-.

‘W AUXHALL.—-American Rolas, 2,500, 8in. 15/-; 9%in.
19,/6; Permanent magnets, Bin. 19/6 93in. 24/6.

AUXHALL.—Above, fully guaranteed, complete with
humbucking coils; state power or pentode trans-
former; unused manufacturers’ stock.

AUXHALL.—Immediate delivery, carriage paid; lists
free; cash with order or c,o.d'.—Vauxhall Utilities,
163a, Strand, W.C.2 Temple Bar 9338. [0456

MAGNAVOX D.C. 152 (9in. cone), 22/6; Magnavox
154 (63in. cone), 16/3; all with humbucking coils,
power or pentode transformers, and 2,500 or 6,500-ohm
ﬁel/ds; Magnavox P,M.254, 18/-; Magnavox P.M.252,
22/6.

A'I"I‘ENTION to_All Orders W jthin 48 Hours; carriage
paid; cash with order or c.0.d.; send for list.

ARD, 46, Farringdon St., EC.4. Tel.:
Holborn 9703. [o4s1

TERN RADIO, 115, Fleet St., E.C.4, offer limited
steck of 152 Magnavox Magna speakers, with push-
pull output transformer, 6-watt output, 1,000 ohms feld,
list price 50/-, clearance price 27/6; also high fidelity
B.E.A. microphones, original price £3, clearance price
27/6. {3488

London,

** Handbook of Technical Instruction for Wireless Telegraphists

SCIENTIFIC
8-VALVE, 4-BAND

" ALL-WAVE SUPERHET

12 Months’ Guarantee.

RADIOGRAM CHASSIS.

4 WAVEBANDS COVER 13-35; 35-81; 200-550
AND 800-2,000 m. OUTPUT 6 WATTS.
DELAYED A.V.C. ILLUVIINATED DIAL WITH
STATION NAMES AND WAVELENGTHS.

This sensitive qualily receiver Incorporates band-pass input to a Triode-
hexode Frequency-thanger, band-pass coupled to an H.F. Pentode I.F.
Ampllifier. This is followed by a Duo-Diode glving dlistortionless recti.
flcation and A.V.C, voltage to the preceding valves. The rectified Diods
output is amplified by an H.F. Pentode which is realstance-coupled to a
Triode phase-changer feeding two large Triodes in push-pull. This ensures
Iarge output with exceptionally low phase and amplitude distortion.
The tull ciroult, as described, is in use on all wavebands. Highest quality
components and materia’s used throughout. Bize 14}°x11}° x 9" hich,

SUPPLIED ACCURATELY ALIGNED, FULLY TESTED AND READY
TO SWITCHE ON. COMPLETE WITH ENOBS, VALVES PILOT LAMPS,

si(ll‘ggnE_ON,_ETs. W‘ITH.BBI‘TISH. £9- 7-6
6-VALVE, 4-BAND SUPERHET

Same as above but with single ’l;ll)HOSDE output {and therefore
ha se-changer valve also omitted). Size
Rilxi1bso" high. With British Vaives Ju 8 =17 =6
Al Chassis zent on opproval against cash.

ALL “ WIRELESS WORLD ’’ KITS SUPPLIED,
SCIENTIFIC SUPPLY STORES (Wireless) LTD.

126. Newington Causeway, 33, 8t. Martin’s Court,
Elephant & Castle, S.E1 Charing Cross Road, W.C.2.
"Phone ;: HOP 1800. ’Phons : TEMple Bar 1923,

—==

IN SEVEN MINUTES

CONVERT YOUR RECEIVER INTO AN ALL-WAVE
WITH THE

RIDCO ‘RANGER’
SHORT WAVE UNIT

Price 27/8 (less valve).
SPECIFICATION:

-® Triode Hexode Frequency Changer.

® Two Ranges 15-33 metres and 32-85 metres,
@ Fully illuminated slow motion Drive.

® Change-over switch for ordinary reception.
® Easily attached, connects in the aerial.

® High gain I.F, output transformer fitted.

Type AC/R for any type of A.C. Mains receiver.
Type B/R for any type of battery receiver.

RECOMMENDED BY “THE WIRELESS WORLD.”
See test report in last week’s issus.
Send to-day to
RADIO INDUSTRIES DEVELOPMENT CO.
Birch Street, Hanley, Stoke-on-Trent.

Trade inquiries invited.

37/6 (with valve), carriaze paid.

VALVES

ANDERSON.
AMERICAN Valves, all makes, first grade only; 5/
each.

ANDERSON 35, Lansdowne Rd., Walthamstow, E.17.
Walthamstow 0827. [33s1

AMERICAN Valves, popular types, 5/- each; all guaran-
teed for three months; write jor lists.—I'ellows, 94
Ferney Rd.,, East Barpet. : 3

MERICAN Valves, first grade, in all types; trade
supplicd. —Metropolitan Radio Service Co., 1021,
Finchley Rd., N.W.11. Speedwell_ 3000. {0436

LL Types of American Valves .in Slock of Raytheon,

Sylvania, and Arcturus makes, at competitive prices,

guaranteed for six months; send for full list; 350 ohms
line cords, 2/8.

“IARD, 46, Farringdon St., London. E.C.4. Tel.:
Holborn 9703. [0452

3/_ Each.—American valves, all popular types, 90-day
guarantee; full range in stock, National Union,
Hytron, Triad, metal, glass and M.G.; send for lists.

RADIOGRAPIIIC, Ltd., 66, Osborne St., Glasgow, C.1.
- [3494

OTHING Better Available, six months’ guarantee;
complete range of battery, A.C. mains, rectifiers.
always in stock; 2 volt Det, H.F., L.F., 2/3 power, 2/9;
screen grid, pentode, H.F, pentode, 5/-; American types,
fully guaranteed, 5/6 each, Nos. 80, 42, 43, 57, S8, 77,
78, 6C6, 6D6, 25Y5 25Z5.—Write for other prices to Dulci

Electrical Co.. Ltd., Devonshire Works, Dukes Ave., Chis-
wick, W.4. [0501

NEW ‘COMPONENTS

MICRDPHONE Parts, from 8/6.—A. Hinderlich, 2,
Bridge Rd., London, N.W.10. [343

E NLARGED Catalogue for Home Constructors Now
- Ready, post [ree.—~Lumen Electric Co, Litherland,
Liverpool, 21. [3473

COMPONENTS
SECOND-HAND, CLEARANCE, SURPLUS, ETC,
R

RADIO CLEARANCE.

ALL Lines Advertised Last Week Still Available,

RADIO CLEARANCE, 63,
Holborn 4631.

HYAMS RADIO.

High Holborn, W.C.1.

3474

EX-G.P,O. Galvos., in mahogany cases; 4/-

LAST Few B.T.H. Universal Gramophone Motors, with
27I6mams resistance, for 100-25C volts, less .turntable;

YAM3 RADIO, 23, Lisle St.,
Gerrard 2969.

SOUTIIERN RADIO SUPPLY Co.,

Leicester Sq., W.C.
[3502

. Euston Rd., London, N.W.1, and branches, s
3tl:23 their man_\zic;’xﬁtpmers th‘la Season’s Gr;e't-i:gsd.
wi an assurance o eir carefu ttenti i
interests in the coming year, Atentig o theie

FULL List of Southern Radio's Wirel i
A- Will Appear in Next Week's " Wirell?sses:vgél‘és?ms

OUTHERN RADIO, 323, Euston Rd., London, N.W
(near Warren St. Tubef, 'Phone: Euston 3775, [:54'7‘;

LIVERS.—Collaro gramo motors, A.C. 110-250v. 50

cycles, unitplate, auto. stop, turntable, brand new,
box, 24/6; ditlo, bronze unitplate, 14in.x16in., standard
pick-up, volume control, 38/-.

RIE 1-watt Resistances, colour coded, all values: 31
E each, 3/- dozen, 2/6 doz=:n in 3 dozen lv{;:es, .-

HUNT'S Cardboard Electrolytics; 2 mid., 1/5; 4 mid.
1/6; 4 mid. + 4 mid., 2/-; 4 mid. + 4 mid. + 1 mId.
2/7; 4 m{d. + 4 mid. + 4 mld,2/9; 6 mid. + 6 mid., 2/2;
g/énlds., 1{/(19;_‘-86 mflcrll +24/6mlg., %‘45; separate megatives,

; 8 mid. mid., ; 8 mld 48 mid, 2/9; .
rate negatives, 2/11; 50 mid. 50v., 1/6. O

CENTRALAB Volume Controls, standard with switch,

all values, 2/-; Clix chassis valve holders, 5-pi .
7-pin 4d. ="

OLA Energised Speakers, manufacturer's type, 2,000
R and 2,500 ohms, with universal trans[ormye‘;s'; 16/6.

LUMINIUM Chassis, 18 gauge, 16in.x10in.x3in,, un.
drilled, 5{-; ditto, 16 gauge, 7/6; any size to érderll'.

VW ESTINGHOUSE H.T'8, 8/6; H.T.9, 9/-; H.T.10, 9/6;
Hytron valves, all types, 4/9 each.

I and T.C.C. Metal Cased Electrolytics, 8 mfd, 2/4,

3 q Imrd., 2/1; Dubilier 8 mfd., 2/7; B.I. 25 mid,

25v., 1/1.

UBULAR Condensers, 0.0001 mid., 0.02 mid., 4d.;
L 0.01 mfd., 0.05 mid., 4%d.; 0.1 mid, 0.25 mfd., 5d.;
F.C.C. 0.5 mid.,, 11d.; 50 mid, &0v,, 2/-

IN Response to Numerous Enquiries from Our Trade
Friends, we wish to announce the opening of our
Constructional Department for transformers to specifica-
tion, rewinding eliminators, conversions, etc.: all en.
quiries invited, quotations and lists free.

ORDERS Under- 5/6 Postage 3d.—Olivers,

676, Christ-
church Rd., Buscombe, Hants. 13447

Fifth Edition Post free 15/[9
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COMPONENTS—SECOND-HAND,

CLEARANCE, SURPLUS, ETC.
Y AUXHALL

LL Goods Previously Advertised are Standard Lines
Available for Immediate Delivery.

AUXHALL UTILITIES, 163a, Strand, W.C.2, over
Denny’s, the Booksrllers. Temple Bar 9338, Send
post card for mew lists, free. . [0453

PR‘ EMIER SUPPLY STORES.

PLEASE See Our Displayed Advertisement on this
page.
ALL Post Orders Should be Addressed to ‘Jubilee Works,
167, Lower Clapton Rd., London, E.5. Callers as
usual to:— -
2 —22, High St., Clapham, S.W.4. Open till 9 p.m.
Saturdays, Wednesdays 1 p.m. Macaulay 2381.
16 and 165a, Fleet St., E.C.4 (next door to Ander-
ton’s Hotel). Early closing Saturday 1.30 p.m.
Central 2833. [oass

ARD.—For unparalleled bargains in set manufacturers'
surplus; all goods are gnadanteed unused and per-
fect; immediate delivery.

BRITISH Radiophone Cond s, fully saper-
het, or straight types, 3-gang and 2-gang; 7/6.
ENTRALAB Resistances, 1l-watt type, 6d.; 2-watt

type, 1/2; 3-watt type, 1/9; B.LLC. 8 mf. and 4 mf.
550 volts peak electrolytic condensers, 3/3. d

3 000 Brand New Wearite 110 k.c. Pre-tune LF.
» Transformers, type OT1, OT2, OT2F and
02; 1/6 each, or offer for quantity. 1

40 mid. and 24 mid. 200 Volts Peak Electrolytic Con-

densers ; 3/-..

CLIX Chassis Type Valve Holders, 4- or 5-pin, 6d.;
7- or 9-pin, 6d.; R.C.A. American valve holders, 4-,

5-, 6. or 7-pin, 9d. =

&SSORTED 1-gross Parcels of 1-watt and !4-watt Re-

4 sistances by N.S.F.; 12/-. ,

MARCON] Model 25 Pick-ups; 25/-.

CONVERSION Units for Converting D.C. Receivers to
A.C. Mamns, operation up to 110 watts, improved
full-wave type; £2/10.
ESTINGHOUSE Rectifiers, L.T.4 or L.T.5, with
mains transformer and variable resistance, 22/6;
Varley D.P.4 output transiormers, 1.1 and 251, 9/-.

NIAINS Transformers, 350-06-356 v. 60 ma, 4 v. 3
amps, 4 v. 25 amps., 12/-; 425-0-425 v. 120 m.a.,
4 v. 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 withou: switch, by Retor-

ohm, FErie, Electrad, and other good makers, any
value, 2/6; steel chassis, '* Wireless World " Quality
Amplifier, 8/6; Partridge 32-watt amplifier, 11/-.

F Stock All Parts for ** Wireless World ” Quality

Amplifier, Quality Amplifier Receiver, Imperial
Short-wave Six, 1936 Monodial Q.A. Super, All-wave
Super Seven, etc.

E Can Supply Correct Equivalents For Any British

Type of Valve Including Sidecontact Universals,
H.F. pentodes, double diode triodes, 3.5 watt output
pentodes, 500 v. indirectly heated réctifiers,” octpdes,
double diodes, single diode Tetrodes, etc., at an appreciably
lower price. A
CARRIAGE Paid, cash with order or. co.d.; send for

/ list.

ARD, 46, Farringdon St.,, London, E.C.4. Tel:
Holborn 9703. [oas50

AINS RADIO DEVELOPMENT COMPANY Con-
M tinue to Offer Exclusive Bargains. Unbeatable value,
carriage paid. Stamp for new list. See displayed advert. on
page 6 for exclusive all-wave oﬂeri

NOBS.—Saperb appearance, Yin., hexagonal, brown
bakelite; satisfaction guaranteed; 2d. each; exclu-
sive. -
HASSIS.—Three-valve, grey cellulosed, 12in.x6%in.x
3in., rigid metal, 1/-, brand new; Clix chassis mount-
ing valve holders, 5-pin., 2%d.; Plessey, 4-pin. 1%d., 7-pin
ad.
ESISTORS.—1-watt, colour coded, wire ends, very best
make, unused, every value, 50 ohms to 4 megohms,
314d., 2/9 dozen; 2-watt ditto, 751. each.
ENTRALAB Unused 500,000 Ohm P’otentiometers, 1/-;
Cossor, 50,000 ohms, with switch, 1/6.

EN Latest Type Bakelite Reactions, coloured boxes,
TEI(‘)S.OOOIS mid., 4%d., to clear; Qrmond, 0.0003, 0.0005
mfd., 9d. _

TANDARD Telephones, brand mnew metal case con-
S densers, 400 volt working, 2 mid. 6d., 1 mid. 4l4d.,
lowest ever; Formo unused tag condensers, 0.00005-0.002
mid., 1%d. each.

BULAR Condensers, brand new, non-inductive, 400
T volt working, best make, 0.0001-0.002 mid. 3d.,
0.005:0.05 mid. 5d., 0.1 mid. 6d., 0.25, 0.5 mfd., 7d.

RMOND Unused H.F. Chokes, very efficient, 6d.; short
wave type, 4d.; B.I.C,, amfd., 350 volt working con-
densers, 1/8; Lissen 0.1x0.1 mid., 1,500 volt buffers, ad.
LECTROLYTIJS.—All unused, dry type, BI.C, 8 mid.,
550 volt, one-hole fixing, 2/6 Plessey, 8 mid., 550
volt, 1/8; £0 mid., 50 volt, 1/8; 200 mfd., 15 volt, 2/3;
.16 mid., 525 volt, 2/2.

ELSEN P.M.M.C. Speakers, 7 inch cone, ten ratio
T output transformer, massive magnet, new, boxed, 11/6
only; Telsen boxed disc drives, complete, 1/9.

‘Q PAGHETTIS.—~Lewcos, unused, sealed cartons, tem
sizes, good assortment, absurd price to clear, 50 for
1/-; satisfaction guaranteed; 50 assorted half-watt re-
sistors, wire ends, unused, good sizes, 2/6.
AINS RADIO DEVELOPMENT COMPANY, 4,
Muswell Hill Rd.,,  London, N.6. 'Phone; Tudor
4046. [3489

* Dictionary of Wireless Technical Terms"

.

PREMIER SUPPLY STORES

THE LARGEST RADIO MAIL ORDER HOUSE IN THE WORLD

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

aLL posT orpEers To JUBILEE WORKS, 167, LOWER CLAPTON RD., LONDON, E.5

CALLERS, AS USUAL, T020-22, HIGH ST., CLAPHAM, S.W.4 (Macau'ay 2381)
And 165 & 165a, FLEET ST., E.C.4 (Next door to Anderton’s Hotel.)

‘Phone : Amherst 4723
Central 2333.

VIAINS VALVES

MAINS VALVES, famous Europa 4 v. A.C. types, 4/6 each.
HL., L., S.G, Var..Mu-S.G., H.F.-Pens., Var.-Mu-H.F.
Pens. 1, 3 and 4-watt A.C. directly-heated output Pentodes.
Full-wave rectifiers, 25¢ v. 60 m.a. A.C./D.C. types. 20-volt.
.18 amp. S.G., Var.-Mu-S.G., H., HL., Power.

Following types all 5/6 each. Full-wave rectifiers, 350 v.
120 m.a. and 500 v. 120 m.a. 24 watt indirectly-heated
Pentodes. Frequency Changers, Octodes and Heptodes.
P.X.4 type, 6/6. ]
BATTERY VALVES. . 2 voits, 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., V.-Mu-H.F. Pens., §/~. Class B, 3/6.
AMERICAN VALVES. Genuine American KYTRON and
TRIAD first-grade Valves. 3 months’ guarantee. All types
in stock, 5/6 each. 210 and 250, 8/6 each. New Metal-Glass
Valves, all types, 6 6 each. Genuine American DUOTRON
Valves, all tvpes, 3/6 each. Valve hoklers for all above
types, 6d. each. Metal bases, 9d. each.

SHORT WAVES

SHORT-WAVE COILS, 4- and 6-pin types, 13-26, 22-47,
41-91, 78-170 metres, 1/9 each, with circuit. Special set of
3 S.W. Coils, 14-150 metres, 4/- set, with circuit. Premier
3-band S.W. Coil, 11-25, 19-43, 38-86 inetres. Simpliftes
S.W. recéiver construction, suitable any type é&ircuit, 2/6.
COIL FORMERS, in finest plastic material, 1}in. low-loss
ribbed, 4- or 6-pin, 1/- each.

SUPER CERAMIC CONDENSERS, S.L.F. .00016, .0001, 2/9
each ; double-spaced, .00003, .000025, .000015, 3/- each.
All brass with integral slow motion, .00015 tuning, 3/9 ;
00015 reaction, 29. 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 netres, 1,6.
GCERAMIC S.W. VALVE HOLDERS, 4., 5- or 7-pin.
type, 6d. ; B.B. type, 8d.

GLASS AERIAL INSULATORS, 4d. each.
BEEHIVE STAND-OFF, 6d. each.

SCREENED FLEX, single, 3d. ¥d.; twin, 4d. yd.

PREMIER AMPLIFIER KITS

3-WATT A.C. AMPLIFIER, 2.stage, for mike or pick-up.
Complete kit of parts with 3 valves, 40/-. .
T-WATT A.C./D.C. AMPLIFIER. 3-stage, high-gain, push-
pull output. Complete kit of parts with 5 specially matched
valves, £4 4s.

10-WATT 3.stage A.C. Amplifier Kit with 5 valves, £5 5s.
| 20-WATT 3-stage A.C. Amplifier Kit with 5 valves, £8 8s.
ELECTROLYTICS. US.A,, 4, 8 or 12 mfd. 530 v. peak, 1/8
each. Dubilier, 4 or 8 mfd. 500 v., 3/~ ; 50 mid. 50 v., 1/9 ;
10 nfd. 50 ¢., 6d. ; 25 mfd. 25 v, 1/-. T.C.C. 4 or 8 mid.
650 v., 4/~ ; 15 mfd. 50 or 100 v., 1/~ ; 50 mfd. 12 v, 1/-,
Paper Condensers. W.E,, 250 v. working 4 mf., 2/- ; 2 mf.
1/-, 1 mf. 6d.; 350 v. working 4 mf., 2/6 ; 2 mf. 1/6.
Dubilier 500 v. working 4 mf., 4/= ; 800 v. 4 mf., 6/~.

Wego 450 v. working 1 mf., 1/- ; 2 mf., 1/9 ; 4 mf,, 3/- ; 700 v.
working 2 mf., 2/~ ; 4 mf., 3/6.

COSMOCORD PICK-UPS, with tonearm and volume control,
10;8 each. )
PICK-UP HEADS only, 4/6 each.

MAINS TRANSFORMERS

PREMIER wire-end type with screened primaries, tapped
200-250 v. Centre-tapped Filaments. Guaranteed one year.
HT.8 & 90or H.T. 10 with 4v. 4a, CT.and 4v. 1a. C.T,
8/6. 250-250 v. 60 m.a, 4v.1a,4v.2a.and 4 v. 42, all
C.T., 8/6. 350-350 v. 120

Chassis

and 4 valve holders. 25/- the lot.

AMPMETERS, all ranges from 0-1 amp., 5/9. A.C/D.C.
TELSEN Multi-meters, 3 and 30 m.a., 8, 16 and 240v.,
8/6 each.

TRANSFORMERS, latest type Telsen R.G.4 (list 12/6), 2/9
Lissen*Hypernik Q.P.P. (list 12/6), 3/6.

OUTPUT TRANSFORMERS for Power, Pentode and Push-
Pull, 2/6 ; Multi-Ratio, 4/6 ; Push-Pull Input Transformers
by prominent manufacturer, 4/6 éach.

ELIMINATOR KITS for A.C. mains. 120v. 20 m.a., or
150 v. 25 m.a., 15/-, tapped S.G., det. and output. Compiete
Kit with long-life valve rectifier (replacement cost only 2/-}.
PREMIER L.T. CHARGER XITS for A.C. mains, including
Westinghouse Rectifiers and Tapped Mains Transformers.
8 volts at § amp., 14/6 ; 8 volts 1 a., 17/6 ; 15 volts 1 a.,
19/~ ; 15415 volts 1 a., 37/6 ; 15+ 153415 volts 1.a., §0/- ;
8 volts 2 a., 29/6. )
TELSEN iron-cored screened coils, W.349, 4/- each.

Electric SOLBERING IRONS, 200-250 v., A.C./D.C., 2/3.
LOTUS JACKS (and Jack-switches), all types, 1/- each. Lotus
Plngs, 1/~ cach. - ]

PREMIER H.T. KITS, all with ~Westinghouse rectifiers;
tapped transformers and adequate smoothing. All Kits
absolutely complete. 120 v. 20 m.a., 20/~ ; with } a. L.T.
Charger, 28/-. 150 v. 30 m.a., 25/~ ; with { a. I..T. Charger,
31/6. 250 v. 60 m.a., with 4 v. 3 a. C.T., 30/~.

EHORT WAVE KITS

SHORT-WAVE KIT for 1-valve recciver or adaptor, com-
plete with chassis, 4, coils, 14-150 metres, condensers, circnit
and all parts, 12/6. VALVE GIVEN FREE'! DE LUXE
MODEL, 17/6. :
SUPERHET CONVERTER KIT, 13/6.

S.W. SUPERHET CONVERTER, for A.C. Mains Receivers,
20/-. A.C. Valve given FREE ! 5
2-VALVE S.W. KIT, 19/6. VALVES GIVEN FREE!
3-VALVE $.W. KIT, S.G. Det. and Pen., 42/-. VALVES
GIVEN FREE'! : i
BAND-PASS TUNING PACK, comprising set of Telsen
3-gang iron-cored coils with switching, mounted on
steel chassis with 3-gang condenser, illtmminated disc-drive
All Mains or Battery
circuit. FREE !

LISSEN ALL-WAVE COILS, 12-2,000 metres, complete with
switching and wiring diagram, 12/6.

3 VALVE BAND-PASS KIT, 200-2,000 metres. Complete
kit » :parts; including chassis, all componeats, valves, M.C.
speake 1and wiring diagram. Battery Model, 50/~. A.C.
Mains Model, 70/-. J

MOVING COIL SPEAKERS

MAGNAVOX. Mains euergised. ‘154," 7in. cone, 2,500 ohn.s
4 watts, 12/6 ; ‘152, Yin. cone, 2,500 ohms, 17/6 ; ‘152
Magna,” Oin. cone, 2,500 obms, 6 watts, 37/6. Magnavox
P.M.s—*' 254, 7in. cone, 16/6; ‘252, Yin. cone, 22/6.
Reliable P.M.s, 10/6.
ROLA latest type P.Ms, 18/6. KB 7in. mains energised,
1,500 or 2,500 ohms, 7/9. GOODMANS’ 8in. mains ener-
gised, 1,000 ohms-field, 10/6 each,
DIALS.—Clarion Iluminated S.W. slow-motion Dial with
2in. knob, 2/-. Premier All-Wave 2-speed Dial, full vision
straight-line, dual ratios 16-1 and 150-1, 6/6, with escut-
on.
Potentiometers by well-known makers. All values up to
1 meg., 2/~ ; with switch, 2/6. GRAMOPHONE MOTORS.
Collaro Gramophone Unit consisting of A.C. motor, 100-
250 v. high quality pick-up and volume control, 45/~ ; Col-
laro motor only, 30/~; Collaro

m.a.,4v.1a,4v.2a and
4v.4a,allCT, 106. Any
of these transformers with
engraved panel and N.P.
terminals, 1/6 extra. 500-500
v. 150 ma., 4 v. 23 a, 4 V.
23 a, 4v. 2-3a,4v. 3-4

5/a.
a, alf CT, 176

PREM IER (Reisz Patte rn) Transverse-
current VIIKE, High Output, Straight
Line Response, 30/=.
Table Stand, 7/6.

Universal Gramophone
Motor, 100-250 v. A.C./D.C.,
with high quality pick-up
and volume control, 67/6 ;
Collaro  Universal  Motor
only, 49/6; FEdison Bell
doublespring motors,
including  turntable and

Transformer,

Model, 19/6. AUTO TRANS- .
FORMERS, step up or down, 60 watts, 7/6 ; 100 watts, 10/-.

FILAMENT TRANSFORMERS, Tapped Primaries, 200-250 v.

Al secondaries CT. 4v.3a,,7/6 ;4v.52,8% ;75v. 3a.,

7/6;6v.3a,7/6;25v.8a,7/6;63v.3a,7/6;5v.3a,7/6.

SMOOTHING CHOKES, 25 m.a., 29 ; 40m.a., 4/-; 60m.a.,
5/6 ; 150 m.a., 10/6. 2,500 obms, 60 m.a. Speaker Replace-
ment Chokes, 5/6. -

MILLIAMMETE RS, moving-iron, flush 2% in., all ranges from
0-19 m.a., 5/9. Visual tuning, 6 or 12 m.a., 5/9. Moving-coil

meters, 2§in. 0-1 m.a., 18/6 ; 3}in. 0-1 m.a,, 22/6. Multi-
pliers, 1/- each.

all fittings, 15/-; Cosmo-
cord Gramo unit, comprising A.C. motor pick-up and volume
control (list 55/-), 35/9.
TUBULAR CONDENSERS, non-inductive, all values up to
.5 mid., 6d. each.
Wire-end RESISTORS, any value, 1 watt, 6d. ; 4 watts, 1/- ;
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,”
2/8 each.
Super Quality lightweight HEADPHONES, 3/9 pair.

HAVE YOU HAD OUR LATEST GIANT ILLUSTRATED CATALOGUE AND VALVE
LIST? IF NOT, SEND 4d. IN STAMPS FOR THIS AMAZING LIST OF BARGAINS !

Second Edition Post free 2/2
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_ELECTRADIX

'-. HOME RECORDING
]

10in. Disc Complete Tracker Sets, with
cutter, head, diamond and gear. Bradﬁml
Model, illus., 37/6. Feigh Model, 27 6.
37 Bhnk ecords, &/- doz, Dmmonds, fit
6 p, 7/6. Sapphires. 3/6.

MICROPHONES, No. 11 TABLE MIKE.——BluE'.mted is a splendid Micro-
phone for speech and music. The bakellte case, containing a 2in. mike and
transforner, is on a bronze pedestal, detachable for eling. Bwitch and
Ppiug fitted. Unrivalied for quality and price, 15/-. Adaptor and long
leadk to set, 1/-. Lesdix No. 10B Pedestal, 10in.

high, 12/8; lesdix Superior No. 12BB Ring, 14in,

Pedestal, 18/6. Hand Mikes in 2in. case, No. 11

at 5/6 ; Buperior type No. 11A, 7/8. KElisel

public address and band Mike (Reisz principle),
B55/- Ask for Illustrated Mike List of 25 models
for all usea. Our famous parts for making your
own mike. Carbon Granules in glass capsnie:
No. 2, 1/-; No. 3, fine, 1/6 ; No. 4, exira fine,
2/6 ; Carbon Blocks, 4d.; Diaphragms, 6d.
Button In 1{in. hard wood case with 2in. mlcsn
diaph., 2/ ; Ditto, mounted on pedestal, 3/6.
NRS MIKE AMPLIFIERS.—8Ingle-stage pre-
amplifiers, walnut cabinet. 8 X 9 x 6, fitted
switch output transformer, terminals, valve-
holder and leads, space for batlteries. For mikes,
oscillators or as an extra L.F. stage, 12/6;
all new.
PUBLIC ADDRESS.—We can supply from stock
a range of Portable and Fixed D.C. and A.C. Ampli-
fiers for Dance Band, P.A. and Talkies, from
3 watta to 100 watts, at bargain prices. AN new 1936
models. Complete portable 10 watt Set, £9 10s.

LIGHET AND RAY CELLS.—8elenlum _Rayeraft, 21/- ;
Kingston, 15/-. Raycraft outfit with relay and amplitier,
45/-, Photo-cells, for Sourd-on-Film, Television and Ray
Work, B.T.P.,15/- ; R.C.A,, 25/-; G.E.0, 25/- to £3 10s.
Beck Angle Prisms, mounted in carrier, 5/6. Micrometer
adjustere for lens, ll- Eyepleces with prlsm and lenses for
photo-cell insp 12/6. Fi X-ray valves,
new, 10/~ only, B8pecial packing, /6

MIRRORS.—5{in. dm Helio or Television, 1/6. Parubolic
Concave, 10in., 20/~ ; 20in,, ; 24in., 30/-. Carr. fwd.
Neon Lamps, 2‘6 nnd 3./- en(‘h. with holder. Miniature

1.000 Svllchboaxd Bervice and Panel Meters in stock, lowest prices.
OTORS., MOTORS. MOTORS, Tiny, Small and Medlum. A l.crge
m.ock of really fractional horse-power motors have been released at
bargain prices. 300 at 218 for imroediate delivery,
A.C. MAINS MOTORS.—Enclosed, self-start on load. A.C. repulsion.
1/60 h.p. with pulley, Type 40, 1,500 revs.,, 18/6. Type 36, Ditto, 1/26 b.p.,
G.E.C., 3,500 revs., 27/8. Induction 1,10 hp., 2,500 revs., 35/= § bh.p.,
nel!—curtlng. 1,425 reve., 49/-.
D.C. MAINS MOTORS.-—]MO h.p., Type 60, 220 v., K.B. series, 1,750 revs.,
16/-. Ditto, 1/40 h.p,, G.E.C., 230 v. reries, 2,000 reva, 16 . Ditto,
1/12 h.p., Cmydon 110 und ‘)..10 v. shunt, 1,700 revs., 30/-. M.G.for AC,,
220 v. to 100 v. 1| amp. , 60/-. 100 v., 15,-. All fully guaranieed.
DOUBLE CURRENT DYNAMOS —D.C. 6 and 600 volta 100 m.a., 32/6.
BOTARY CONVERTORS for A.C. sets on D.C. mains. 7-watt P.M,
model, 35/-; 13-watt 220 D.0./220 A.C., ball bearlngs, lam. field, silent
running, 65/-. 50 watt, £8. 90 watt, £7 10s.; nlw 200 and 300 watts.
MG. Setx with filter, 6 v. te 170 v. 25 m.a, for H.T., 88/~ Dynamo
and Switchboard, 12 v. 12 amps., 47/6.
AUTOMATIC MAGNETIC SWITCHES.—Overioad, No-load, Contactors.
OVERLOAD BREAKERS rcplace fures now. Maguetic Trip, 2 to 4
umps., 7/8 ; 6 amps., 10/~ ; 10 amps., 12/~ ; 15 amps., 14'-,
TELEPHONES, House and Portable Inter-comm. and

5 Telephones of various types cheap.  Wall Sets, 10/—
120 ohw Bullivan Headph W.D., A
s e and bands, 2/8. Lissen, Brown, Kricsson, etc., 2000
o and 4,000 ohms,

4/9.

TIME SWITCHES, CLOCKDRIVE,—8witch on-off any

time, 6 amps. 35/— ; 10 ampa., 40/-.

SWITCHGEAR DIMMERS. CHABGERS.
METBRS.—We carry large stocks of Meters, a'l ranges and sizes, from
2}in. dia. to 8in. Laboratory nppamt.un  speciality.

Send for ** Radio FElectrical ' Scientific 1iles. ‘Lul “ W' Free.

ELECTRADIX RADIOS

218, Upper Thames Street, E.C.4
E—Phone : Central 4611

RADIOGRAMS AND
PA. EQUIPMEN

A new and tully illustrated Catalogue
is yours for the asking. It contains
information that wilf be of great value
to those interested in Public Address
Equioment and Radiograms.

PRISM . MANUFACTURING - (O CALIFORNL:. WORKS
PHONE SUTTON 53612

BELMONT SURRE

RECOCRD

The quality valve in the
COMPLETE range
RECORD RADIO LYD., 2/3, Eld>a Strest, E.C.2

\TAN Nmr//

0 THE SOUND PEOPLE
GUY R. FOUNTAIN LTD.,

FOR CANTERBURY GROVE, WEST NORWOOD,
ALL LONDON, 8.E.27. "Phone : 8tr. 4122 (6 lines).
SOUND AMPLIFYING EQUIPVMENT

LN RNNN TRANSATLANTIC XRXXHREN
£ All-Wave Tuning Pack £

3 A Complete Superhet. tuning unit, covering 15-50, 200-550 and
1,000-2 ,000 metres at the turn of a switch. Incorporating latest =
ncmned all-wave colls, two 465 K.C. L.¥. transformers, latest
Polar two-gang condenser and superb full-wision drive and 2 valve-
holders. Seale marked station names, and degrees on sghort
wave band. Completely wired, aligned and tested, for A.C. or
D.C. maina EXCELLENT GREY CELLU].OSE FINISH, 81X
TERMINAL CONNECTIONS ONLY. Boxed 49/6 Camlge
complete with Circuit and instructions..........

tat

See also Bliscellancons advertisement on page 5 for olher
exclusive bargains.
MAINS RADIO DEVELOPVIENT COVIPANY,
4-6, MUSWELL HILL ROAD, LONDON, N.6. Tudor 4046
FLt i ST P PP R L T TP Y

H:-!RHRRRHR

xxxxxx

* Radio Receiver Measurements.

COMPONENTS—SECOND-HAND,
CLEARANCE, SURPLUS, ETC.

IIAFTESBURY SUPPLIES —Unused U.8.A. tappers,
ideal for ** Hams ** flameprool material, nothing finer
obtainable to-day..only 12/6; Ormond :.ealed boxes 0.0005
3-gang condensers, superhet., with trimmers, 4/6; electric
alarm clocks, best American manufacture, 2co 25C6v., A.C..
attractive spmyed metal finishes, exceptionally keen offer,
14/6; wall clock, 6l%in. diam., ivory, green, red or black,
modernistic hands, accept 17/6, Celestion 6'4in. 2,500
ohm speaker, 5/11; Rola P.M., new nickel alloy round
magnet, univ. trans.,, 16/6; Amencan valves, per previous
advts., most types, at 3/6 each rotary c(mverters EDC.,
in silence cabinets, with smoothmg 200-250v. in and 230v.
out, 65w, 79/6; 15/- Cnsmocmd pickups, Bakelite finish,
with V.C., recommended, 8/11

C‘HAF'I‘I"SBURY SUPPLIES. 224, Shaltesbury Ave.,
[\ London, W.C.2. Tem., Bar. 4175, (3485

TRANSMITTING APPARATUS

SNI.—The recognised distributors for amateur equip-
ment, National R.M Thordarson, Hammarlund,
McMurda, Hallicraliers, et send 1%d. stamp for cata-
loguc.—Radiomart, 44, llo]loway Head Birmingbam,

{0531
CINEMA EQUIPMENT

OVIE Cameras, projectors, screens, films;
invited.—Illustra Eoterprises, 159,
Londou.

inspection
Wardour St
(o486

MISCELLANEOUS

CHEAP Printing.—1,000 billhecads, 3/6; sample {ree.
—Creteway Press, 18, Buxted, Sussex. {3362

HIGI{ Fidelity Comfort with One Knob Control.—Try
the infra-red ultra-short waves for a real thrill this
winler; 52/6 buys a full size Warm-Glow electric blanket.
—Leaflet from Warmglow Co., Leigh-on-Sea. (3498

G.P.O. Engincering Dept. (no experience required).
Commencing £37/13 per week. Age 18-23. Excellent
prospects.—Free details of entrance exam. from BI.E.T,
{Dept. 574), 17-19, Stratford Place, London, W:1. [3492

ELECTRIC CLOCKS

MITHS and Ferranti Electric Clocks, Waltham and
Russell watches and clocks; traders enquiries invited.
—Leonard Heys, 36, Henry St., Blackpool. {0526

EXTENDED . PAYMENTS

ONDON RADIO SUPPLY Co. (Established 1925)
supply on convenlent terms, components, accessories
and sets, any make; 10% down, balance over 12 montbs;
send for list of requirements.—11, Oat Lane, London, }i.cnz"
IRE.-PURCHASE.—Prompt delivery of any radio ap-
paratus on convenient terms
ARD, 46, Farringdon St., Lomndon, E.C.4. Tel.:
Holborn 9703. [0539

EXCHANGE

OSMIC RADIO BERVICES, Ltd., 23, Water 8t,
Liverpool, accept quality ains eqmpment. meters,

components, etc., in part exchange. Meters purcha;ed.
2490

BUY, sell, exchange good quality receivers, acces-
sories, .components; H.P. facﬂlt.ies; promptness, efli-
ciency—Bostock, 1, Westbourne Terrace, 8.E.23. Forest
Hill 2236. [os29

PATENT AND TRADE MARK
AGENTS

. N. and W. S. SKERRETT, Chartered Patent Agents,
88-90, Chancery Lane, Inndon, W.C.2 (Illol. 8837),
and 24, Temple Row, Birmingham. (2461

GEE and Co. (I. T. P. Gee, Mem, NR.8.G.B., AM,LR.E,,
Estab., 1905), 51-52, Cluncery Lane, London. w.C.2
(2 doors from Government Patent Office). Holborn 4547
(2 lines}). Handbook f{ree. (0001

PATENTS

RACTICAL Hints on Patents,” free on application.

—The Imperial Patent Service, First Avenue House,

Ilish Holborn, W.C.1. Preliminary consultation {ree.
[

0481
REPAIRS AND SERVICE
DISTAVOX SERVICE.

RADE Service.—All makes of English and American
receivers; quotation by return.

EWINDING.—Mains, L.F. and output, transformers,
: a‘sspeakers, headphones, etc.; kecnest terms for con-
racts.

ISTAVOX RADIO SERVICE Co., 119, Bunhill Row,
London, E.C.1. 'Phone: National 8589. [3363

“ SERVICE With a Smile.”
HENRY FORD RADIO, Ltd.,

LEADING Service Specialists for American - Recefvers,
also British; trade work particularly; estimates free.

LECTRONIC House, 22, Howland St., Tottenham
Court Rd., W.1, Museum 5675, [o434

ARMSTRONG 6-Valve

T e e s SUPERHETERODYNE
RADIOGRAM

performance with 3§ watts

output on both radio and
gnmophone Bhort wave-
band is arranged to cover
both the English and Ameri- Chassis with

tca.n amateur bands as "";r

h= usual short wave broad-

cast. . ANl the best English

ot ey the b oztin ROLA F.6 SPEAKER
out and the eircult incorpor-
atea ths latest improvements
such ns  three wavebands
with band-pass Ilnput, full
range volume and tona con-
trols working on both radio
and gramophone, large full
vision scale with station
namea marked on all wave-
bands, etc.

The price inciudes radiogram
chassis complets with €
British valves and 8 Rola
moving coll speaker,
matched to tha chassis,
mains leads, pilot lamps and
everything ready for imme-
diats use. Packing and
carriage frea.

7 days’ trial, carrlage
paid

ARMSTRONG 12 moathy
Roarante:,

£7.10.0

Ready to
switch on.

ARMSTRONG NMANUFACTURING CO.
100, KINQ'S ROAD, CAMDEN TOWN, N.w.1.,
’Phone: GULliver 3105,

AMERICAN

SET OWNERS
INSIST ON

THE
WORLD'S
STANDARD

VALVE mﬁm

The Standard Valve for Standard Sets

FOR RELIABLE
CONS/ISTENT
PERFORMANCE

UTORS LTD.

STRI
14, FITZROY SQUARE.LONDON W.I. . it

Price 4/6 By post 4/9
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. « it’s out
of the bag!

—-IMHOF’S SALE OF TESTED
SETS COMMENCES ON

Tuesday Jan. Su
at 930 am

We have been so imundated with letters asking
when our Annual Sale is due to commence, that
we felt we ought to publish the date and give
EVERYBODY a chance of buying a really
reliable radio at pounds less than original cost.

Dermonstration models and only the very best of
sets taken in part exchange are completely and
thotoughly overhauled, any necessary adjustments
or replacements made, and then subjected to a
rigid and intensive test in our own Service
Department. In fact, only 609, of these part
exchange sets reach the high standard which we
consider necessary before offering them for sale.
All sets costing from £5 bear the IMHOF
TESTED LABEL, our personal guarantee of their
first-class condition.

Here are a few of the models you will be able to
sée. We will gladly send you a complete sale list
on application, and as the best bargains are snapped
up quickly, weearnestly advise youto call and make
your choice EARLY ON TUESDAY MORNING,

Original SALE
BfORELS Price PRICE
H.M.V.800, 15 Valve Superhet Radio-
gram, A.C. ... 110 gns. 65 gns.
Alba 740 § Valve Superhet A.C.
Radiogram ... ... 18 gns. 14 gns.
Hartley Turner de Luxe A.C. Console 5 1
5 Valve 36 gns 19 gns.
H.M.V.444 Console 5 Valve Superhet
AC. .. 17 gns 9 gns.
Marconi 560 D.C. 4 Valve ... 38 gns. £5.55.6
Pilot A.C. Conso'e 5 Valve Superhet- 23 gns. 16 gns.
Philips 588c D.C. § Valve Superhet... 12 gns. £6.17.6
McMichael AC. Twin Speaker
Superhet 9 22 gns. 14 gns
McMichael A.C. 135 ... 15 gns. 11 gns.
Pye T.7 AC. 5 Valve Superhet 12 gns. 9 gns.
Ekco S.H. 25 A.C 4 Valve Superhet 24 gns. 5 gns.

- IMHOF

ALFRED IMHOF LTD,,
112-116, New Oxford Street, London, W.C.1

Telephone: Museum 5944.

C. R. Casson 17

THE SIR Joun CaSS TECHNICAL INSTITUTE

Jewry Street, Aldgate, E.C33.

ALTERNATING CURRENTS

AND
ELECTRICAL  OSCILLATIONS

By D. Owen, B.A., D.Sc., F.Inst.P.

A Course of 10 Lectures, with experiments, npplying
physical and electrical principles to problems of Wireless
Propagation and Reception, and to High Frequency and
Low Frequency Measurements.
Tuesdays, from 7-8.30 p.m., comnencing January 12,1937
Details of the above course may be had
on  application to  th:  Principal.

BOOKS on. WIRELESS

Write for complete list to
‘ILIFFE & SONS LTD.
- Dorset House, Stamford St. yLondon, S.E.l W.Wa

REPAIRS: AND SERVICE

RAHAM’'S Radio Repair and 'Rewinding Service, 24
hours' service guaranteed.—See below.

ANY Moving Iron Loud Speaker, L.F. transformer,” or
pick-up, 2/6; output tramsformer, 4/-; postage extra;
mains transformers, moving coils, electric clocks quoted;
trade discounts.—See below.

ECEIVERS, including American, serviced promptly
and efficiently, quotations by return.—Graham’s Re-
pairs, 194, Tolworth Rise, Kingston By-pass, Surrey.
'Phone : Derwent 2060, (3500

ETROPOLITAN RADIO SERVICE Co. for Guaran- .

teed Repairs to American (Midget and Standard)
and British Receivers,

CLAR]ON and Majestic Service Depot.—I.F. and mains
transformers rewound, American valves and parts;
trade supplied. —Metropolitan Radio Service Co., 1021,
Finchley Rd., London, N.W.11. Speedwell 3000. [0435

EGALLIER'S, Ltd., radioc repairers on British and
American receivers, 3 days’ service, lowest prices
with best workmanship, all repairs guaranteed. -

EGALLIER'S, Ltd., 18, Connaught St., London, w.2.
Paddington 2745. . (3491

VALRADIO for Repairs and Rewindings to Converters,
motors, transformers, vacuum cleaners, etc,—95,
Leighton Rd., Kentish Town, N.W.5. Gulliver 5165i 5

321

OLIDAY and HEMMERDINGER. Dolefield, Man-

chester, 3.—Free catalogue; amplifiers, microphones,

speakers, recording equipment, American valves, books.
[

3297
(G UARANTEED Repairs.—Any transformers, choke,
motor,- armature, converter, dybamo, etc.; keengst

prices, immediate quotation; prompt, dependable service.
—S8ee below. 3

L.T.P. (LONDON TRANSFORMER PRODUCT.S, Ltd.).
Willesden, N.W.10. Wil. 3568 and 7743. {3470

AINS Transformer Service.—Repairs, rewinds, or
constructions to specification of any type; competi-
tive prices and prompt service. Sturdy Electric Co., Dip-
ton, Newcastle-on-Tyne. 0516

E. GODFREY, AMIRE,
repair and convert “ Wireless World " sets, etc.;
25 years' experience; ,prompt .service guaranteed.—30,
Kemplay Rd., HHampstead. Hampstead 1104. (3180

qualified to build,

RADIO Repairs and Constroctional Service, receivers,
transmitters, - audio amplifiers, etc.; express radio re-

pairs for Lancashire.—Harmony House Sound S8ervice
(G2IN, GS5ZI). 116. Cambridge Rd., Southport. ‘Tel:
8621. [0536

REPAIRS‘to Moving Coil Speakers a Speciality; cones
and coils fitted, fields altered; prices, including
eliminators, quoted, loud speakers, 4/-; L.F. and output
transformers, 4/-, post free; guaranteed satisfaction; trade
invited; estimates free; prompt service.—Loud-Speaker
Repair Works, 5, Balham Grove, London. Battersea 1321.

[0394

TUITION

RAD]O Training.—Marine, aircraft, broadcast; prospec-
tus free. —Hull Municipal Technical College. [0523

WANTED

ANTED for

Cash.—Modern radio receivers; also
meters, etc.—M. E.. 6, Pentonville Rd., London,
N.L [3283

“TE Buy for Cash All Types of Modern Second-hand
Radio Seis and Accessories, test meters, parts,- etc.;

we pay more than any other dealer; part exchanges;

bring, send, or will call.—University Radio, Ltd., 82,
Hampstead Rd., London, N.W.1. 'Phone: Euston 3810.
d ‘ 484

SITUATIONS VACANT

WIRELESS and Television.

1\ ARCONI'S and Other Employers Require Hundreds

of Trained Men This Year. We train students for
all branches of Radio at our Residential Colleges in
Southampton and Colwyn Bay, and guarantee appoint-
ments; licensed by Postmaster-General, recommended by
Marconi's.—Write for free prospectus, The Wireless Col-
lege, Colwyn Bay, or to London Office, 4, Winton Av.,
N.11. [0541

RADIO Testers with Full Technical Knowledge and Ex-
perience in Modern Superhet. Design, must have held
previous position with reputable manufacturer and pro-
duce first class references.—Higgs Radio, Westbourne Place,
Horve. [3481

RADIO Engineer, with University degree or equivalent,
required for circuit development work (North Lon-
don district); applicants must have experience of ILF.
measurements and preferably ultra short. wave work;
state age, experience, and salary required.—Box 337, c/o
The Wircless World. (3497

SITUATIONS WANTED

ERVICE Engineer, own equipment, experienced public
address work, desires situation.—Russell, Shrewsbury
Av., Market Harborough. [3493

** Foundations of Wireless "

-

i BIRMINGHAM.

RADIOMART

SHORTWAVE SPECIALISTS

ICROVARIABLES.—AIl brass construction; latest
ceramic insulation. The finest condensers. made;
15 mmfd., 14 ; 40 mmfd., 1/7; 100 mmfd., 1/10. Trans-,
mitting Type.—.070in. spacing 15 mmfd. fmeutralising),
2/8. 40 mmfd. Tuning, 3/6. These are quality.
SHOR‘I’WAVE COILS.—(RD4) CA 11-25; CB 20-45
metres 2/8. CC 44-100 metres, 2/8. Standard 6-pini
.types, CA6. CB6, 2/9 each, CC6, 3/- ; same range as 4-pin.
OILFORMS.—Moulded in RD4 natural loloss material,;
hollow resilient pins 1}in. diameter ribbed ; identi-
fication disc in top. Four types, 4-pin, 1/6; G-pin
(standard or, to fit 7-pin valvcholders), 1/9 ; 7-pin (for
bandspread tap), 1/10 ; Machine threading, 2d. extra,
MERICAN Mains Transformers, 230 v., fully shrouded,
350350, 6.3 v., 5 v., 6/11; MaJestic; “250-250,
2.5 v, 5 v,, 4/11. Pilot 260-260, 2.5 VCT, 5 VCT, 5/11.
HEAVY 'DUTY Maios Transformer, worth_3b/-, 350-
350, 150 m.a., 4 v., 2.5 ACT., 4 v., 6 ACT., 12/6.
UTILI'I’Y 8/6, Microdisc Dials, 3/11; Radiophone,
0.00016 Shortwave Condensers, 3/6 ; Scries gap,
twin, 3/9. . Shortwave HF Chokes 5-100 metres, 9d.
465 KC City Wound IFS, 3/11 ; Two-speed Slow
Motion Knobs, 1/-; Telsen "Ace Transformers,
1/11 ; Iron-cored HF Chokes, 1/~ ; Utility Straight Line
Dials, 2/11 ; British Radiophone Straight or Superhet
3-gang Cond with tri fully screened, 4/11.
" LIMEN. 3-gang Band Pass Kit, including switched coils,
3-gang Condenser with disc dial, 10/-.
LECTROLYTICS. Huge purchase 500 v. Aluminium
Can, 4 mf., 1/6; 8mf., 1/11 ; 16 mf.,, 2/6 ; 848 mf.,
2/6 ; 8+8 mf. 450 v. + 8 mf. 250 v., 2/9 ; Block type,
500 v. peak, 444 mf. 1/6 ; 646+ 6 mf., 2/6 ; 8+ 8+ 4 mf.,

3/- ; 50 mf. 50 v., 1/3 ; 25 mf. 25 v, 1/- ; 2mf. 300v,, 84d. ;

404-24 mf. 200 v., 1/6.

FAMOUS CONTINENTAL A.C. Valves. 4/6; Battery

types from 2/3 ; American Duotron, etc., all types,

3/6 ; All types of RCA Licensed first grade.tubes, metal
and glass, in stock from 5/6.

[FEATHERWEIGHT Hcadphones, 2/6 ; Varley Bifocal:
Iron-cored Coils, 26 ; matched pair, 4/6. :
SMOOTHING CHOKES, 20 hy., 120 m.a., 3/11 ; 40 m.a.,

1/11 ;  Centralab Pots, all sizes, 1/6 ; switched 2/~ ¢

- 20,000 ohm Pots, 1/~ ; Tubular glass fuses, 2d.
sPECI_AL OFFERS. Class B Kit, worth 30/-, comprising
Driver Trausformer, Valve and Holder, 5/- ; Dozen

\»gre ended assorted resistors, 1/6. Preset Condensers. -

od. . 5
RADERS ! Monster Bargain Parcels value £4/10/0,
for 10/-; also 5/- parcels. State battery or mains.
Telsen Screened Dual Range Coils, 2/6 ; per pair, 4/6 3

Milliammeters 25 m.a. upwards, 5/9 ; super, 6/9. .
PUSHBACK Wire, 6 yds. 6d.; heavy, 9d. ; Resin cored
- S(islder, Gft. 8d. ; Screened Flex, single, 6d. yd. ; twin

. yd. ]
cONDENSERS. 4mf 700 v. T, 2/6 ; 2mi., 1/6 ; T.C.C.
1 mf., 6d.; Dubilier, 0.1 mf., 3d.; Tubular Condensers,
1,500 v. T., all sizes to 0.1 mf., 6d. ; 0.2 to 0.5 nf., 8d.
TILITY 2-gang Uniknob .0005 with Dial, 3/11. EDC
Converters, new, 12 volt to 240 v. 40 m.a., 25/-; BTH
ditto, 8 v., input fully smoothed, 39/6.
cRYF{TO 500 watt 220 v. DC to 230 v. A€, as new, £10 ;
Ditto, 1,000 watt, £16. One of each only.”

AMERIGAN latest Double Button Microphones, cost £2
- in- UMS.A.,. our price-35/~. Why buy junk ?*
SCOT'I' All-wave Chassis, 15-550 metres, perfect order,

‘ separate 'push-pull output, chassis, twin speakers,
£18 ; Silver Marshall 14 Valve ditto, single speaker, £10.

One each only.
ROLA, used but perfect matched pairs, 2,500 ochms, 10in.
* and 7in., no transformer, 15/-; Dittd, Magnavox

Magna, 25/- ; Jenson 7in., new PM speakers, 12/6.

‘Order 5/- post free. Get our Bargain Catalogue, 13d.
“post free. "All enquiries and requests for Catalogue must
send 1id. stamp.

ODAYMART _1936-7
CRAFT A CREED ED_IT.ON
RAYMART SHORTWAVE MANUAL
48 Pages ot practical
circuits and data on
‘Shortwave' Receivers,
transmitters, modu-
lators,transceivers,etc.,
including information
on transmitting
licences, *‘class B’
I modulation, aerials, etc.
Price with Catalogue
6d., or 73d. post free,
_B Catalogue . only, 1id.

‘ : ¥y post free.

19, John Bright Street and Dale End
MAIL ORDER DEPT. * W **

44 HOLLOWAY HEAD,
TELE.: MiD. 3254._

Post free 4/12



8 ADVERTISEMENTS.

THE WIRELESS WORLD

TJANUARY IST, 1937

SUPER-CINEMA P.M. MODEL

Cesigned to fill the demand
for a speaker capable of
handling very large
inputs without . using
heavy field wattages,
this reproducer has as
great a sensitivity
and power handling
factor as the well-
known Super-Cinema
Energised range. It
is most satisfactory
BY for public address
work where a num-
ber of speakers are
employed, it being
only necessary to run
speech lines and not
the wusual combined
speech and fieid lines.
“, This .obviates the
necessity of expensive
cable. Power _ handling
factor 30 watts.

']

PRICE

£14.10.0

INCLUDE

EPOCH

REPRODUCERS
& MICROPHONES

in your P.A. EQUIPMENT for the

Gﬂnrnmttwn Cerenvonies
and your efforts will be
CROWNED WITH SUCCESS.
Complete catalogue upon request.

RADIO DEVELGPMENT CO.
(Prop.: EPOCH Reproducers Ltd.)
Aldwych House, Aldwychy London, W.C.2
Telephone: Holborn 9111 (2 lines).

MOVING COIL MICROPHONES

Of robust construction
our Model 55 can be
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BATTERY LIFE IS AFFECTED BY CHARGE LIFE
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A fact not genemlly Enown

Low tension batteries have undergone the same process of specialisation as
most other things and are now produced in various types, each de&gned to
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EXIDE BATTERIES *

work under certain conditions.

It is, however, not generally known
that the life of the batterv is adversely
affected if it is not used under the
conditions for which it is designed.
For instance, ¢ Mass’ type batteries
containing a few thick plates, such as
the popular Exide DTG or DFG, are
designed for slow discharge with
long periods between recharges. If
that type of battery is subjected to
cycles of charge and discharge of
greater frequeccy than once a fort-
night its life will be shortened. In
any case, under those conditions it
will not be giving the most econ-
omical service, for its full rated
capacity will not be obtained.

Thi; type of battery is excellent for
sma’] sets with a syfficiently low L.T.
current consumption, but lately there
has been a marked tendency to in-
crease the size of sets. Over 9o, of
modern battery sets take o.4 amperes
or more owing to the use of more
valves and of illuminated dials.

‘These loads are too

high for the ‘D’.
type of battery and

conditions. They are known as
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‘Hycap’ will give a higher capacity
under these heavy discharges, so
reducing the frequency of recharg-
ing. Listeners gain from 357 to 9o,
more listening hours per charge.
Due not only to the reduced fre-
quency of recharging, but also to
the sturdy construction of the multi-
plate assembly, ‘Hycap’ batteries are
considerably more durable than
thick-plate batteries operated under
the same conditions. An additional
advantage is that they can be re-
charged in about half the time
required for thick-plate batteries.
With these bigger sets the Exide
‘Hycap’ will therefore have a longer
life and will reduce the cost of
listening. Like the ‘D’ type bat-
tery, the Exide ‘Hycap’ is fitted
with the invaluable Exide Indicator,
which tells you in time when to
recharge.

Sizes and Prices of Exide ¢ Hycap’ Batteries

o iﬁlienfger B Trbe | Voltage | G030 pmpure fhoues || Priee
e L
of multi-plate bat- ocGc| 2 15 86
teries with char- GFG4-C | 2 2 10/
acteristics suitable GKGS-C| 2 3% 12/6
for these new czgec| 2 60 15/6
— et —————

Obtainable from all reputable dealers and Exide Service Stations.

EXIDE WORKS -

BIRMINGHAM -

CLIFTON _]UNCTION * NEAR MANCHESTER *

ALSO AT LONDON -

BRISTOL - GLASGOW + DUBLIN AND BELFAST

MANCHESTER




TELEVISION SCANNING EXPLAINED

Tee WIRELESS WORLD, JANUARY 8Tm, 1937.

1\01\\'-’8.3!-13\,

World

THE
PRACTICAL
FADIO & TELEVISION JOURNAL

=

Before you decide—
make this your guide /

A complete and comprehen-
sive guide to the entire
McCarthy range of radio
chassis free!

Contains full technical speci-
fications, complete circuit
diagrams, and photographic
illustrations of all McCarthy
all-wave and other receivers,
recommended loud speakers,

MOULDED MIOA CDNDENSERS )

CAPACITY wuF PRICE EACH
.00005 - .0003 - 8d.
cabinets, etc. More than 24 .0005 - = o . 9d.
interesting and informative 00t and .002 - - 1/=
Ppages. Pt 350v. D.C. PEAK WORKING 750v. A.C. TEST

McCARTHY

RADIO LTD.

You will find the wire terminals to these con-
densers a great help. They increase the speed
and ease of assembly considerably.

o JUBILIER |

Dubilier Condenser Co. (1925) Ltd,, Ducon Works, Victoria Rd., North Acton,
London, W.3. 0. K. Casson 10

Telephone: Bayswater 3201.

44a,Westbourne Grove,London, W.2, L

SEE ALSO ADVERTISEMENT INSIDE\

Everything for

QUALITY RECEPTION

Everything for the

TELEVISION GONSTRUCTOR

HAYNES

RA@ o
i

Duophase amplifier 6-watt, Duophase amplifier 6-
watt for P.M., sEeakcr , Duophase amplifier 14-watt,
Duophase amplifier 14-watt {(constructor’s model),
Duophone awmplifier circuits, Duophase intervalve
coupling, gramophone amplifier 6-watt, gramo-
phone amplifier 14-watt, 1-H.F. tuner unit, 2-H.F.
,tuner unit, all-wave tuner unit, shormave con-
verter, table model receivers, radiogramophounes,
schools receivers, baffle boards, loud speakers,
volume controls, mains transformers, smoothing
and filter chokes, output transformers.

Originators of the Quality Receiver
and Quality Radiogramophones.

Demonstration night
every Friday,
7.30—9.30 p.m.

Time base transformers, time base units, H.T.
transformers up to 6,000 volts, heater trans-
formers, smoothing and voltage regulating
equipment, high voltage rectifiers, cathode ray
tubes and holders with protecting front screen,
converter units for speech reception, complete
apparatus for vision receiver construction, chassis
and special baseplates.

The most attractive development
ever presented to the radio en-
thusiast.

1936-37 Edition.  Free on request. Enfield 2726.

HAYNES RADIO LIMITED, QUEENSWAY, ENFIELD, MIDDLESEX.

Have you the Haynes Quality Booklet ?

Copyright. Registered as a Newspaper
for transmission in the United Kingdowm.

No. 806. Vol. XL.  No. 2.



ADVERTISEMENTS, THE WIRELESS WORLD . JaNUARY 8TH, 1937.

You’re always sure | 1937 MIDWEST

Magnificent alike in its conception, design and |
. . ! TRE ONLY ALL-WAVE RECEIVER %ﬁoﬂwﬁ?’dﬁiis tlge latesthidv:ﬁst Mi,:e;
’ : ! 2 18 High FidelityReceiverbningsthe world to |
“7 1 t h P la e I‘ S ' EMRIN_G 4 tn 2,400 METRES our fireside. With its 6 TUNING RANGES
Availablein Chassisform  jj gets “Everythmg onthe Air.” Its d:stmctlve {eatures in

complete with matched e . A
valves and 12° speaker ¢r  €ircuit design are not just “talking pomt§ *as gcompanson
in Console Cabinet. will prove, but basic advantages which will assuredly
appeal to * Wireless World " readers and all whq appre-
ctate Studio or Concert Hall quality of performance in home.
FREE Our fully descriptive 40
PAGE ILLUSTRATED ART
CATALOGUE giving particulars of
Midwest 11, 14, 16 and 18 vaive models.
DEMONSTRATIONS at our showrooms Mondays
to Saturdays trom 9 a.m. to 8 p.m.

-DEFERRED PAYMENTS. The London Radio
Supply Co., 11, Oat Lane, Noble Street, London,
E.C.2, supply all models on Easy Terms.

- . ” MIDWEST RADIO LTD., $8O7Eo0u

LUXE GHASSIS 16, OLD TOWN, GLAPHAM, LONDON, S.W.4.

"Phone: MACanh; 5005.

PERMAREC =
HOME RECORDING UNIT \
MAKES PERFECT RECORDS

A thoroughly sound
engineering job specially
designed for easy attach-
ment fo amy set or
Radiogram. Gutting your
own records is perfectly
simple with this unit.

Player’s always please

WnEg to-da«/ for Free Con

ireless Worl

Test Report and illustrated
10 fOf 6d. N> [ leaflet fully deseribing this
20 for 111d. / ] Notice how firm and round is‘a am'ld R larger professional =y o tired under British
PLAIN or CORK-TIPPED Player. Well: filled with ' good models. Paient No. 433614,

tobacco! Whether you prefer
Plain or Cork-Tlpp:d remember;
.Player’s always Please becausc

IT'S THE TOBACCO THAT COUNTS ‘It’s the tobacco that counts.
NCC-~360A“

FOUNDATIONS
of WIRELESS et

By A. L M. SOWERBY, M.JSc.
k An Elementary Text Book on Wireless Receivers
A Book of

19, LISLE STREET, LONDON, WwW.C.2.

NV]USIKON LTD. 7050 et 1103 S Sets

/

H ° : " Foundations of Wireless,” based on a series of articles which appeared in
First Principles A S '

The Wireless World,"” covers the whole field of wireless from the simplest
for the electrical phenomena to the consiruction of a modern set, and all the vital points

o in" receiver-design are treated in full detail Chapters are devoted to direct and
W Lre l ess éﬁernaling'currents; typical circuits; the properties of inductance and capacity;
E n t h Uus l' as t the nature of high frequency currents; the tuned circuit; and amplification by the valve.

Eleven of the eighteen chapters ot the book deal with the discussion of
@ receivers in which the whole process of design is reviewed stage by stage to

he finished article.
PRICE 476 NET ' '

By Post 4/11 Special attention is paid to the important subject of tuned circuits and band-pass
filters, on the correct design of which the performance of every type of set

ultimately depends. Moreover the orocess cf defection, so often imperfecily
Issued: in  conjunction with
“«THE WIRELESS WORLD"”
and published by the Proprietors—

understood, is clearly explained.

ILIFFE & SONS LTD.,, DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1
==t ==\ . — —— . - -—=— - __—————""]

Mention of ** The Wireless World,, when writing 10 advertisers, will ensure prompt attention.



PRACTICAL RADIO
JOURNAL
26t vear of Publication

THE

FRIDAY, JANUARY 8tH, 1937.

Proprietors : ILIFFE & SONS LTD.

o ° Editor :
HUGH S. POCOCK.

Editorial,
Advertising and Publishing Offices :
DORSET HOUSE, STAMFORD STREET,
LONDON, S.E.1.

Telephone: Walerloo 3333 (50 lines).
Telegrams: * Ethaworld, Sedist, London.”s

Coventry : Hertford Street.

Telegrams: Telephone:
# Autocar, Coventry.” 5210 Coventry.

BIRMINGHAM :
Guildhall Buildings, Navigation Street, 2.

Telegrams : Telephone :
* Autopress, Birmingham.” 2971 Midland (4 lines).

MAaNCHESTER : 260, Deansgate, 3.

Telegrams: Telephone:
* [liffe, Manchester.” Blackfriars 4472 (4 lines).

Grascow : 268, Renfield Street, C.2.
Telegrams: ‘“Iliffe, Glasgow.”  Telephone: Central 4857.

PUBLISHED WEEKLY. ENTERED AS SECOND
CLASS MATTER AT NEW YORK, N.Y.

Subscription Rates:

Home, £1 1s. 8d.; Canada, £1 1s. 8d. ; other
countries, £1 3s. 1od. per annum.

As many of the circuils and apparaius described in these

pages are covered by patents, readers are advised, before

making use of them, to satisfy themselves thati they would
not be infringing patents.

CONTENTS
Page
Editorial Comment. . 25
Scanning in Television 26
Wireless as Personal Luggage 30
Transmission Lines 32
Current Topics 35

Unbiased .. . .. .. 36

New Osram Valves .. 37
Random Radiations 38
On the Short Waves . 39
Listeners’ Guide for the Week 40
Finding the Ullra-short Band 42
Television Programmes 43
Broadcast Brevilies. . 44

Dropping Filament Volls .. .. 45

New Apparatus Reviewed. . 46
Letters lo the Edilor 47
Recenl Invenlions .. o0 .. 48

EDITORIAI. COMMENT

Waveband Allocations

Demand for Transmitter
Lfficiency

ONSTANTLY increasing de-

mands on wavelengths for radio

communication purposes have

resulted in a tightening of regu-
lations to ensure the efficiency of
transmitters so that, whilst maintain-
ing their allotted frequencies, they
should interfere as little as possible
with the proper working of their
immediate neighbours in the wave-
bands which . have been allotted to
them. Crystal control of transmitters
on many wavelengths, especially where
congestion is serious, is becoming com-
pulsory, and nowhere, perhaps, is more
strict adherence to allotted frequencies
so necessary as in the case of broad-
casting.  Broadcasting stations in
America and in Europe can no longer
deviate from their allotted frequencies
without breaking in to the trans-
missions of other stations adjacent to
them, and in the common cause it has
become essential that deviation should
not take place.

But whilst on certain wavebands
these precautions are being taken,
indignation is growing over the casual
and obsolete methods adopted by
transmitters in other wavebands at
least as valuable for communication
purposes. Wavelengths on a generous
scale have been allotted for maritime
wireless, and no one would question
the necessity for maintaining an alloca-
tion adequate not only for marine
traffic but more especially in the
interests of safety of life at sea. The
impression, however, is that the wave-
bands allotted for marine purposes are
being abused because of the obsolete
nature of much of the apparatus
employed. There have been strong
criticisms emanating from America

that ships’ transmitters, with a few
modern exceptions, are not yet employ-
ing any adequate frequency-controlling
device, resulting not only in the occu-
pation of a much wider band of
frequencies than is necessary for trans-
mission, but limiting also the potential
efficiency of the receiver because it is
required to be broadly tuned for the
reception of an unsteady transmission.
Then, again, there is the question of
the continuance of obsolete spark
transmitters.  Ultimately, we know,
spark transmitters will disappear, but
the question now raised is whether it is
reasonable for the period of their
disappéarance to be so protracted.

Menace to Communication

In an authoritative article in The
Wireless 1World of December 25th deal-
ing with the year’s progress in com-
mercial wireless it was pointed out
that there are now about 15,000 ships
fitted with wireless throughout the
world, and that of these no less than
8,000 are still equipped with spark
installations.

If it could be argued that for the
purpose of safety of life at sea a wider
band of frequencies is required by
transmitters than in other radio com-
munication services, then surely it
could equally be suggested that where
efficient communication, especially such
as is required in cases of emergency, is
to be effected it cannot well be done
in wavebands which are cluttered up
with spark transmissions or CW trans-
mitters whose frequency is not suitably
controlled.

When it is considered how extremely
valuable every available band has
become to-day it seems highly desir-
able that we should satisfy ourselves
that the most efficient use is being
made of every available transmission
channel.
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article.

RINCIPLES of scanning as employed in

modern television are discussed in detail in this

Scanning is shown to be the factor which is chiefly re-

sponsible for the greater complication of television receivers as
compared with ordinary broadcast sets.

TS

HE mechanism of sound broad-
casting is by now well known,
and even the completely non-
technical have some idea of the

processes involved, how the sound waves
in the studio are converted into electrical
currents by the microphone, and how they
modulate a radio-frequency carrier wave
which- is eventually radiated from the
tranismitting aerial. At the receiving end,
too, it is understood that the aerial picks
up the cartier of the desired station, and
that this is amplified and selected from
" “those of unwanted stations in the RF cir*
cuits ; after detection AF currents are pro-
duced which operate the loud speaker and
cause it to set up sound waves which are
counterparts of those existing originally
in the transmitting studio.

Many people who have quite a good
knowledge of the principles of sound
broadcasting, however, have little idea
of the processes involved in television. Tt
is either a complete mystery, or it is erro-
neously believed to be neither different in
essence nor more difficult than telephony.

In many of its aspects television is
exactly analogous to telephony, certain
.stages, in fact, differing only in degree but
not in kind. There is, however, one funda-
mental difference, and it is one which
makes television very much more complex
than sound broadcasting. This difference
is the necessity for scanning.

If it were necessary only to transmit
changes in the intensity of light, no real
difficulty wonld exist. Changes in light
intensity can easily be converted into
changes in an electric current, or can be
made to produce a current which is pro-
portional to the light, by allowing the light
to fall on a suitable type of photo-cell.
Once the current .variations are secured,
the process could follow the normal lines
of sound transmission and cause the carrier
amplitude to vary in sympathy.

Variations in Light Intensity

On the receiving side, too, the apparatus
would be similar to the ordinary broadcast
set, but the output would be used to make
the brilliancy of, say, a neon tube vary
in accordance with the carrier modula-
tion. Television would in these circum-
stances involve no more than replacing the
microphone by a photo-cell and the loud
speaker by a neon tube.

Unfortunately, a picture cannot be
transmitted in any such simple manner.
Light variations have to be transmitted,

it is true, and some process analogous to
the above is actually adopted.. It is neces-
sary to transmit more than mere varia-
tions in light intensity, however, and it is
just this something more which creates
ninety-nine per cent. of the difficulties of
television.

In order to see what is required, let us
take.one of the simplest possible cases.
Suppose we wish ‘to transmit a picture
which is in the form of a transparency—
that is, a piece of cinema film. 1f we
place a lamp on one side of it and a screen
on the other, and use a suitable combina-
tion of lenses, we can project the picture
on to the screen as in the cinema or

" (a) (b)

Fig. 1.—Two simple *‘ pictures’’ for the
transmission of which an elementary
scanning system can be used.

‘“magic-lantern.””  With a different
arrangement of lenses we can obviously
reduce the size of the picture instead of
enlarging it in the usual way, so that the
image on the screen is much smaller than
the transparency. ~ It is obvious that it
will still be a complete picture, and all the
detail will be there.

Now, if we make this image small
enough, we can substitute the sensitive
surface of a photo-cell for the screen, and
we have our picture on the end of the cell.
The cell then causes a current to flow in
the external electrical circuit which is pro-
portional to the total amount of light fall-
ing on it, and to nothing else.

If our picture is of simple type, such as
one black oblong and one white, as in
Fig. 1(a), each of half the picture size,
it is clear that, as black is the absence of
light, the light falling on the cell will be
the amount passing through the white
oblong. The current will be proportional
to this amount of light. Now, suppose
that the picture is of the form shown in
Fig. 1(b); it is of the same size, and the
total area of the two black squares is the
same as that of the black oblong in (a),
while the area of the white squares is the
same as that of the white oblong. The
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Scanning in

By W. T. COCKING

amount of light passing and falling on the
pheto-cell will be the same in the two
cases, and hence the current will be the
same. There is nothing electrically to dis-
tinguish between the two pictures.

If a Jamp be arranged to have its bril-
liancy controlled by the photo-cell current
it can obviously illuminate a screen, and
any shade between black and white can
be obtained by varying the current, and
hence by varying the light on the photo-
cell. If the transparencies used at the
transmitter are quite plain but of varying
degrees of shade, perfect reproduction will
be obtained. When a blank clear piece of
celluloid is put in, the receiving screen will
be brightly illuminated ; when a blank grey
transparency is used, the receiving screen
will be grey, and when an opaque sub-
stance is inserted the receiving lamp will
go out and the screen will be black.

. Elementary Scanning

Suppose we call half-illumination grey.
Then, when either of the designs shown in
Fig. 1 is put into the transmitter, the re-
ceiving screen will be blank but grey. It
will be evenly illuminated to correspond
with the total amount of light passing
through the transparency, but there will
be no detail at all.

Now, if we use four photo-cells at the
transmitting end, and arrange that only
the light passing through one-quarter of
the picture falls on each, it is clear that
we can have four lamps at the receiver,
each illuminating one-quarter of the
screen. If each photo-cell is connected to
a lamp which is placed to illuminate the
correct quarter of the screen, it is clear
that such simple designs as those of Fig. 1
can be transmitted,

PHOTO-CELLS

TRANSPARENCY e
T T )
—~ o |
\\ 3
LAMP e “

Fig. 2.—A method of transmitting and

receiving extremely simple pictures. As

explained in the text, only diagrams such as
those of Fig. 1 can be dealt with.




Wireless World, January 8th, 1937

[elevision

Suppose we insert the design in squares
as in Fig. 2. The light from the lamp
shines through the transparency, and the
light passing through each of the four
squares falls on its correspondingly num-
bered cell. The cells are connected to four
lamps which glow in accordance with the
photo-cell current. It is clear that no light
passes through square 1, hence no current
flows from cell 1, and lamp 1 is dark, and
gives no illumination on square 1 of the
receiving screen. Similarly with square 4,
cell 4, and lamp 4. With squares 2 and 3,
however, light passes and the cells pass
current to lamps 2 and 3 and illuminate
squares 2 and 3 of the receiving screen. It
is clear also that the oblong design of

AUTOMATIC
JIG-SAW PUZZLE

A raster photo-
graphed on the end
of a cathode-ray
tube. The individual
lines cannot be seen,
but the frame fly-
back lines are appa-
rent. These disappear
when a picture is
received.
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to occur in one of these bits, then distor-

- tion is present, for this area is reproduced

as a uniform shade between the two origin-
ally making it up. Because of this, sharp
outlines in a picture tend to become
blurred ; instead of a sharp transition from
black to white the one may merge into the
other through a boundary of grey.

It is clear that the definition of the
picture will depend upon the number of
little bits, or elements, into which we can

Fig. 3.—Owing to re-
tentivity of vision, the
number of connecting
wires in the arrange-
ment of Fig. 2 can be
reduced to two only
by adopting switching.

Fig. 1 (a) can also be reproduced by this
means, and if it were inserted, squares 1
and 2 will be black and 3 and 4 light.
Now, it is not necessary that all cells
be connected to their respective lamps the
whole time, for, owing to the retentivity
of the eye, it is possible for the current to
any or all lamps to be interrupted without
there being any visible effect, provided
that the time of the interruption is suffi-
ciently short. It is consequently possible
to replace the multiple connections be-
tween the cells and lamps of Fig. 2 by the
two wires of Fig. 3 if suitable switching is
introduced. It can be seen that if con-
tact 1 on Sr1 is closed when contact 1 on
Sz is closed, and so on, each photo-cell is
connected in turn to its appropriate lamp,
and if the switches are rotated sufficiently
rapidly and continue time after time to
sweep over the contacts, the appearance of
a continuous picture will be obtained.
This is at the base of scanning, which is
an essential part of television. With the
‘“magic-lantern ”’ a picture is thrown on
to the screen, and it remains there the
whole time. In the cinema a series of pic-
tures is thrown on the screen, each very

slightly different from its predecessor.
Each picture is thrown on the screen as a
whole, but there are slight gaps between
successive pictures of which the eye is un-
aware if there are sufficient pictures a
second. In general, at least twenty-five
pictures a second are needed if the decép-
tion is to be complete and flicker avoided.

Practical Television

In television we cannot even throw a
complete picture on the screen instanta-
neously. We are only able to transmit
changes in light intensity, so that we have
to break up the picture in little bits, trans-
mit the light intensity of each little bit in
turn, and then reassemble them in their
correct order at the receiver. All this must
be done in one-twenty-fifth of a second!

Each little bit into which we break up
the picture must be transmitted as a uni-
form shade corresponding to the average
depth of this portion of the picture. If
the picture over this area is also of a uni-
form shade, this is no drawback, but if it
really involves a change of depth, as when
the transition from black to white happens

break it up. With one element, that is, an
attempt to transmit the picture as a whole,
we obtain no detail at all nor any recog-
nisable picture. With an infinite number
of elements a perfect picture would be ob-
tained and the received picture would be
in no way inferior to the original.

In practice, we have to be content with
a finite number of elements, which means
that the picture must in some degrec be
imperfect. Whether the imperfections are
visible as such to the eye or not depends
largely upon the size of the picture.
We all know that the ordinary half-
tone illustration will not bear examination
through a magnifying glass because it
is actually made up of a large number
of little dots. The eye does not see
these in the normal size of the picture
but readily detects them when an
attempt at enlargement is made. In the
same way, a larger number of elements are
needed in television for a large picture
than for a small if the apparent quality is
to remain the same.

In practice, it is neither convenient nor
necessary to break up the picture into a
number of dots in the manner of a half-
tone ; it is sufficient to break it up into a
series of parallel lines. One of the sim-
plest of scanning methods to understand
is one which is widely used in experimental
apparatus and it employs the cathode-ray
tube at both transmitter and receiver.
This is not the place in which to describe
the cathode-ray tube in any detail, and it
is sufficient to say that it is in many re-
spects analogous to the valve. Types
employed in television have a high
vacuum and the flattened end carries a
fluorescent screen upon which the picture
appears. The tube contains a number of
electrodes to which suitable, and usually
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high, voltages are applied, and the result
i1s that a thin pencil of electrons travels
the length of the tube and strikes the
fluorescent screen. The screen conse-
quently fluoresces in the immediate
vicinity of the impingent electrons and a

o>
I
1
|
|
|
1
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Fig. 4—This diagram illustrates the way in
which a raster is built up.

spot of light appears. The size and sharp-
ness of this spot of light can be controlled
by adjusting the voltages applied to the
tube and its intensity can be regulated by
varying the voltage applied to a control
electrode which is usually termed the grid.
Merely by varying this voltage the spot
intensity can be varied continuously from
full brightness until it is extinguished.

The screen of a tube may be 12in. or so
in diameter, while the size of the spot may
be no more than o.025in. in diameter, so
that at any instant it illuminates only a
minute portion of the total area of screen.
-The position of the spot on the screen is
readily controllable, for the electron beam
can be deflected electro-statically by
applying voltages to deflector plates built
into the tube or electro-magnetically by
passing currents through coils suitably.
mounted around the tube.

Now’if we apply a voltage to the hori-
zontal deflecting plates which increases
linearly with time, it is easy to see that the
spot will move steadily across the screen.
If the voltage is then reduced to zero
almost instantaneously, it will fly back to

Fig. 5.—The complete raster appears very

much as shown in this drawing, but the

number of lines actually used is so much
greater that they are barely visible.

its original starting point, and if the volt-
age again rises it will again move across
the screen. It is easy to see that if this
process is carried out sufficiently rapidly
a Juminous line of light will appear on the
screen—a line which is actually merely a
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moving spot, but which the eye cannot
detect as such.

Now if in addition to this we apply a
similar voltage, but one which rises in
value more slowly, to the vertical de-
flecting plates, the path of the spot will
be different. Referring to Fig. 4, the spot
will now trace out a line AB which is
slightly sloping and the rapid fly-back at
the end will no longer return it to the start
A, but to a point C immediately beneath
it. The second line traced by the spot is
consequently not coincident with the first,
but is the new line CD immediately
beneath it and parallel with it.

Building up the Raster

In this way, it is easy to see that the
spot can be made to traverse a rectangle
on the screen in a series of parallel lines
and that if the speed of the spot is suf-
ficiently rapid it will appear as though the
whole rectangle were illuminated. When
the last line EF has been traced, both
the vertical and the horizontal voltages
fall to zero and the spot returns to A to
start tracing out a new series of lines
coincident with the first.

In television terminology, the number
of horizontal lines traced by the spot in the
rectangle is known as the number of lines
in the picture or
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Now the photo-cell differs from the eye
in one particular: it sees the raster as it
truly is—a flying spot of light—and not as
the eye does as a solid evenly illuminated

Fig. 6.—One method of scanning in trans-
mission is shown here.

As a result the amount of light
is continually

rectangle.
reaching the photo-cell

varying. As the spot crosses the screen
in its process of building up the raster, the
light from the screen which passes through
the film to the photo-cell is also moving
across the picture on the film. - On a light
part of the film, nearly all the light passes
and the photo-cell current is large; on a

frame. The num-
ber of times the
rectangle is com-

pletely covered by

the spot in one

second is the pic-

ture or frame fre- °

quency, while the

rectangle itself is

called the raster.

A raster photo-

graphed on -a tube.

The number of lines

has been greatly re-

duced so that the

formation is clearly

seen. The frame

fly-back line can be

seen, but the line

fly-back is too rapid
to show.

Whether or not the lines composing the
raster are visible as such depends
upon their number, upon the size of the
frame and upon the distance from which
it is viewed. Under average conditions
they are barely-detectable when there-are
more than 240 lines.

Let us now consider the case of trans-
mission.  We can set up a raster on the
screen of a cathode-ray tube and it will
appear somewhat as in Fig. 5. If we now
place a cinema film in front of the screen
we can obviously see the screen only
through the film and we shall see the pic-
ture against the illuminated background
of the raster. If we replace our eye by a
photo-cell so that the arrangement of
apparatus is that shewn in Fig. 6, the light
from the screen will, after passing through
the film, fall npon the photo-cell and set
up a- current proportional to it in the
electrical circuit.

dark part, hardly any passes and the
photo-cell current is small.

In this way, the picture is divided up
into strips and the varying light and shade
in each strip is converted by the photo-cell
into variations in an electric current. At
the receiving end, this current sets up a
voltage which modulates the beam of the
cathode-ray tube, making the spot of light
on the screen vary in intensity in accord-
ance with the variations in the original
picture. It is then easy to see that the
picture will appear on the screen of the
receiving tube provided that the spot of
light is flying over the screen in exact
accord with the spot of light in the trans-
mitting tube. In other words, exact
synchronisation of transmitter and receiver
is essential. If synchronisation is not
maintained, there will be no picture, for,
although the spot of light will be brighten-
ing and darkening correctly in accordance
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with the dictates of the transmitter, the
relative positions of the different points of
lightness and darkness will be wrong.

In practice, other transmitting methods
are often used, but the basic principle of
scanning is the same as the method
described here.

It is often convenient to think of the
raster as a whole, for this way it is visible,
but it must never be forgotten that it is
never actually in existence. The raster is
in reality nothing more than the visible
result of a single small spot of light which
is performing the complicated -evolutions
which have been described. It has io
cover the whole picture in 1/25=0.04
second and one line in 0.04/240=0.000166
second ; with a picture ratio of 4:3 and
allowing as much detail in the horizontal
as in the vertical direction the spot can be
considered as lying on any point for only
1/320th of a line, or 0.000166,320=
0.000,000,5 second.

The flying spot of light which builds up
the picture in the receiver and which
causes the electric current to vary in
sympathy with the detail of the picture in
the transmitter thus rests on any point for
no more than one-half of one-millionth of
a second! Tt isconsequently not surprising
that one of the major difficulties in the past
has been to obtain adequate illumination.

Safety
Precautions

Specification for Mains-Driven
Sets

NDER the self-explanatory title of
‘“ British Standard Specification lor
Mains-Operated Apparatus for Radio,
Acoustic and Visual Reproduction (Safcty
Requirements),”” a boolklet has just been
issued by the British Standards Institution.

At the outset, it should be pointed out
that these ‘‘Specifications.”” though often
referred to loosely as ‘' Regulations,” do
not carry the force of law. Nevertheless,
they do carry considerable weight, and the
present publication represents the labours of
a committee on which there was direct
representation of such bodies as the Post
Office, the lome Office, the B.B.C., the
Institution of Electrical Engineers, the
R.M.A., and the R.S.G.B,, etc.

Since the preparation of the last specifica-
tion dealing with safety precautions in
mains-operated apparatus, many important
changes have taken place. In 1931, when
B.S.S. 415 was issued, most mains-driven
sets were worked through the intermediary
of battery eliminators instead of by built-in
power units, and high-definition television
had not been developed commercially.
These and other changes have all been taken
into account, and the specification now deals
with AC, DC and AC/DC apparatus of the
types specified in the title.

Safety precautions are, of course, inti-
mately linked up with the questions of
enclosure and isolation. Rules for enclosure
are comparatively simple, as they are more
or less common to all types of apparatus,
but the question of isolation is more compli-
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cated, depending as it does on the nature
of the supply mains. For instance, it is laid
down that terminals for pick-ups, etc., in
AC sets need not be isolated from the wiring
if they are metallically connected to the
earth terminals or if they are not live
(““live”” is defined as at a potential with
respect to earth, but for the purposes of the
specification, the object is not considered
to be live if (a) its potential above the maxi-
mum of 50 volts is derived from a dry
battery, or (b) if the maximum current
which can flow in the event of a short-circuit
to earth is limited to 5 milliamperes). In
DC and AC /DC sets, pick-up terminals must
be isolated by means of double-wound trans-
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formers or by condensers of not more than
o.or mfd. capacity.

Permissible temperature rise, which 1is
expressed as a maximum rise above room
temperature, depends on the material of the
case, being highest for metal and non-
ignitible substances.

In order to determine the accessibility of
live parts, a special form of testing prod,
described as a ‘‘Standard Finger,”” which
simulates the shape and size of the human
finger, has been devised.

Copies of the specification, which cost 2s.
each (by post, 2s. 2d.), are obtainable from
the British Standards Institution, 28,
Victoria Street, London, S.W.1.

Railway Signalling by Wireless

THE development of ultra-short wave
technique has led to a considerable
increase in the number of special
applications of radio for communication
over short distances in cases where it would
not be possible or convenient to use a wire
link. Ome of the latest of these applications
is in connection with railway shunting.

In large shunting yards, communication
between the official in charge and

coloured lights in the cab of the engine.

There are four buttons at each control box
and by eans of these the audio-frequency
modulation impressed upon the carrier-wave
is varied to correspond with the constants of
any one of the four signal-lamp circuits.
There is a fifth circuit to enable ordinary
spoken orders to be given when necessary via
a control point and a loud speaker on the

the engine-driver has always been
a matter of some difficulty, but the
problem seems to have been
completely solved by a wireless
signalling system which has been
installed at the shunting yards at
Malmé in southern Sweden by the
Aga-Baltic Co., of Stockholm.

The actual transmitter is in-
stalled alongside the track, and the
ordinary overhead electrical distri-
bution cables are used for an aerial.
Control boxes are placed in differ-
ent parts of the shunting yards so
that the official in charge can direct
the engine-driver from the posi-
tion which happens to be the most
convenient at the moment. There
are four principal orders used in
shunting work, and to save time
these are given by means of

ey

The transmitter is installed in a special

housing alongside the track. On the left

the shunting official is seen using one of the

special control boxes to communicate with
the engine-driver.

engine. When any of the four signal lights
are used, the engine-driver's attention is
attracted by an audible note from the loud
speaker,

The apparatus has been used in conjunc-
tion with steam locomotives and also elec-
tric ones, using the overhead type of energy
connector. No difficulty has been experi-
enced in eliminating electrical interference
in the case of the latter. So far, the installa-
tion has been a pronounced success and its
use is likely to be extended to other yards.



HEN I set out some time ago for
a long journey through a num-
ber of European countries I

had some misgivings that if
I took a portable receiving set with me I
should experience some exciting moments
with strange-looking and foreign-speaking
frontier guards. Previous requests for in-
formation about the treatment of travellers
with portables at various Consulates and
even Embassies mostly resulted in shrugs
and the wise counsel that I had better
leave the set at home if I wanted a
pleasant trip, as some Customs officers
might look upon the instrument as a bomb,
or in any case there might be difficult
formalities.

I already saw my set lying at some fron-
tier station carefully tied with that special
string Customs have and well sealed
while I watched the tail end of my train
vanish in the distance.

Looking back I smile. In some countries
there are no regulations regarding portable
sets. I may or may not have been the very
first case. In one country I certainly was
the very first portable user to come to the
notice of the postal authorities, and here
I really ‘“blazed the trail,”’ as travellers
with portables will in future be handed a
temporary licence, and will not have to
go either as pirates or pay for listening for
a period of three months. In another
country where, according to regulations,
the Customs ought to have demanded a
deposit of the duty, and where the set
should have been sealed until the arrival
of a licence from the postal authorities, the
officials were really human, turning an en-
tirely deaf ear to my declaration that this
was a radio receiver, and they abruptly
turned their backs on me when I tried to
insist. For obvious reasons I am unable
to disclose the name of this country; it is
unlikely that anybody would ever go there
with a portable from Britain, and if they
did they would no doubt be treated in the
same friendly, if unofficial, manner.

In the Bay of Ketor, Dalmatia.

But, in spite of my happy experiences,
I should strongly advise getting really first-
hand and up-to-date infermation regard-
ing a porfable or car receiver before
starting on any extensive tour of Europe.
Given time, the Consular authcrities will
write home and find out, or the central
postal authorities will answer an enquiry
very promptly. In Turkey, for instance,
there are very stringent regulations, and
the set will either be sealed or duty more
than the value of the set must be paid.
I have never been to Turkey, but from
what I hear of their offidals they are all
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BLAZING THE
TRAIL FOR
PORTABLES

By “ WANDERING WAVE”

most painstaking, and not at all easy-
going.

Yugoslavia, now a popular holiday
country for Bntishers, only requires a
Customs certificate that the.set has been
brought in. One then goes to the post
office, at' the first stop, with this and
registers the receiver—free of charge.
Listening is then free for three months.
1If one stays longer, the duty must be paid
and a proper licence taken out. In
Austria, now famous for winter sports
where many readers may be going this
season, the Customs look upon your re-
ceiver as part of your personal baggage.
Listening is allowed for one month after
passing the frontier without further for-
mality. It suffices to show your passport
with the date stamp of the frontier station
if the authorities should come to check.
If one wishes to remain more than one
month a short-term licence can be taken
out for two or up to a period of three
months. This costs the ordinary fee of
two shillings per month and an extra

In a Hungarian wayside inn a portable set is really a novelty.
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Austrian shilling for the licence. In Ger-
many portable owners on a short stay and
car receivers require a licence taken out at

the first convenient post office. Price:
Rm. 2 per month.
There are other countries in Central

Europe with similar arrangements.

Why take a portable? I was often
asked this question. The ordinary listener
will probably never bother to carry a

3r

and
kgs.

much larger,
weighs 3.5
with batteries. The
inconvenience  of
having to lay out
an aerial and use
myself as an earth
or any convenient
body of metal near-
by was outweighed
by the strength of

reception. The set
has four wvalves,
and is a straight
two-circuit receiver

with a tiny moving-
coil speaker. In the
trains in Germany

Droitwich received in a wine-cellar in Vienna.

which wine glasses are filled.

lLieavy receiver (and most portables are
heavy) in addition to his other luggage,
especially as hotels usually have some pro-
vision for listening-in nowadays. = But
there is the case of the car receiver, and
also of the man who goes farther afield into
a country where newspapers in an under-
standable language arrive too late to be of
interest. With a portable one can tune in
a home station at night and get the news
quickly. I happened to be away at the
time of the devaluation in France and
Switzerland, and was grateful for the
chance of listening to the news in a lan-
guage I could understand, because even
the best waiter or hall porter will not trans-
late the essentials properly out of the local
paper.

Reception results largely depend on the
type of receiver. I chose the newly produced
German ‘‘ Olympia’’ portable, as I found
it to have the most convenient shape and
weight. It is flat like the old type of
Remington portable typewriter, and not

reception was only
possible at the sta-
tions, as the dy-
namo of the car
cansed interference. In Yugoslavia train
reception was possible. My car was either
fitted with anti-interference gadgets or
else, perhaps, the dynamo did not operate
in the daytime.

Using the metal bodywork as an earth
and myself as an aerial I got excellent re-
ception of Budapest in a car going at a
speed of 6o miles an hour at a distance of
about ten miles from the transmitter. As it
was an open car I soon discontinued the
experiment. At noon one day 1 logged
Warsaw on the Fisherman’s Bastion over-
looking the Danube in Budapest, and
got Droitwich in the cellar of a ** Heuri-
gen’’ wine inn in Grinzing (Vienna).

Speaking generally of my reception ex-
periences, I found that 1 could always
rely on the German stations, and farther
south-east down the Danube the Italian
stations came in reliably. With the ex-
ception of Droitwich, in Vienna I was
unable to log a single B.B.C. station.
Either they were blotted out by powerful

Note the manner in

41 logged Warsaw on the Fisherman’s Bastion overlooking the

Danube in Budapest."’

German or Italian stations or were in-
audible. In Sofia, where I used a local
receiver, Daventry came rolling in on the
short waves.  Scottish National and
London Regional came in later on the
same set, a powerful five-valve superhet.
with special aerial, but they were badly
marred by atmospherics, whereas Breslau
and everr Hamburg romped in like locals.

Wireless Aids
Aircraft

HE Air Ministry investigations into the
various ‘‘blind”’ landing systems for
aircratt have now reached the stage of prac-
tical tests, and three different systems have
been installed at Croydon Aerodrome.

In Dbroad outline the working of these
“blind”’ landing systems is as follows:
There are three different beams; the first,
a horizontal one, gives a well-defined path
of approach to the aerodrome from a dis-
tance of 10 to 15 miles. For this a wave-
length of 9 metres is used. The second
Leam is a vertical fan-shaped one situated
between 11 and 2 miles from the aerodrome.
Having passed this the aircraft continues
to fly along the horizontal beam, until, at
a distance of about 300 yards from the land-
ing ground, a second vertical beam is passecl.
These vertical beams bhoth operate on a
wavelength of 7.89 metres.

The systems being tested are suitable for
conditions in which the visibility is so poor
that the ground cannot be seen at a height
of 50ft. It is hoped that further develop-
ments will enable these systems to be em-
ployved under the very worst conditions.
The Air Ministry emphasises that, at
present, the three systems, supplied respec-
tively by Standard Telephones and Cables,
Ltd. (Lorenz), the Plesscy Co., and Mar-
coni’s Wireless Telegraph Co., are being
used for experimental purposes only.



A FORM OF “TUNED CIRCUIT” WITH A

NUMBER OF

OW that general interest is turn-
ing more and more towards
shorter and shorter waves, it is
becoming really necessary to

understand how they work. As waves
change only in length and not in nature as
they become shorter, the same principles
apply to them as to any others. There
1s no definite boundary between long and
short or very short waves. The reason
why they appear to behave differently is
that phenomena slight enough to be neg-
lected at one wavelength are predominant
at another. If a tuning coil and con-
denser for long waves are connected up
by leads a foot long, one can reasonably
- regard the inductance and capacity of the
circuit to be concentrated in the coil and
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Fig. 1.—The resistance of a piece of wire is
distributed throughout its length, as in-
dicated by (a) ; but in a circuit diagram if
any account were taken of the resistance at
all it would be shown as a concentrated
resistor connected by non-resistive wires (b).
And any coil is a mixture of inductance,
resistance, and capacity as suggested by
(c) ; but can be considered more simply as
a system of unmixed quantities (d).

condenser rather than in the leads. The
coil is a lump of inductance and the can-
denser is a lump of capacity, to put it
crudely. But when the wavelength is very
short the inductance and capacity contri-
buted by the leads can certainly not be
neglected, nor can they be regarded as con-
centrated at any particular point. They
are distributed.

How. much more, then, is this so when
still longer wires are used—for aerial and
earth connections, say. It can be taken
as a rule that a lead is ““long,”” i.e., has
important amounts of distributed capa-
city and inductance, when it is an appre-
ciable fraction of the wavelength. A wave-
length of 1,500 metres, for example, being
approximately one mile, there is no need
to worry about a few feet. But 5 metres
i1s only about 16ft., so an aerial lead-in
may even be several whole wavelengths.

INTERESTING

APPLICATIONS

At first sight it might not appear that
distributed quantities introduce any great
complications, because, after all, resist-
ance is distributed throughout the length
of a wire, and, nevertheless, the circuit
diagram picture of a lump of resistance
joined up by means of resistanceless wires
is quite equivalent for purposes of reckon-
ing. Even when the wire forms a coil,
so that resistance and inductance are dis-
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tributed among one another and com-
pletely mixed, it is perfectly allowable to
think of them as a resistanceless coil in
series with a non-inductive resistor. The
thing is not quite so simple with the dis-
tributed capacity of a coil, but when (as in
all practical examples) it is small, it can
be assumed to be due to a fixed condenser
in parallel with the coil (Fig. 1).

Things are not at all so easy when one
considers a ‘‘long’’ wire. Every section
of it, however small, has some inductance
and some capacity to earth or to the return
lead. Even if it is divided up into only

- two or three sections, each of which is

looked upon as a ‘“lumped '’ capacity and
inductance (Fig. 2), it is obviously quite
a difficult problem to calculate the single
quantity that could be connected across
the terminals AB so as to be equivalent.

-
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Fig. 2.—A very rough equivalent of a pair of

parallel wires. The inductance and capacity

are considered as concentrated in three
separate sections.

T —o0A

-

—0B

And when you have done it, the result
only holds good for one particular fre-
quency.

If the wire is subdivided into a larger
number of imaginary sections in order to
get nearer to the actual thing, the calcula-
tion becomes still more perplexing. But
when the number of sections is made infi-
nitely large—which is exactly what we
want for depicting real life—it is a rela-

. tively simple mathematical problem, but

not quite simple enough to expound here.
What is more important is to visualise the

’
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- | ransmission Lines

S the author poinis out,

ordinary lead-in wires are
generally impracticable for certain
types of short-wave aertals, as the
length of the lead-in might well
amount to several wavelengths.
Transmission lines or * feeders”
are mecessary in order that the
associated apparatus may be con-
veniently placed with respect to

the aerial.

action of such a system. Transmission
lines or ‘ feeders’’ are a practically neces-
sary part of any short-wave station, for

‘it is inconvenient to install the receiver

(or transmitter) in mid-air, and inefficient
to bring the aerial right down on to the
apparatus. How do the connecting wires
affect the circuit, apart from joining it to
the aerial? Is there a likelihood of serious
loss or mistuning? _

The answer is that if things are properly
arranged the feeder need have practically
no effect on the circuit, but that if it is
not properly arranged it can have most
undesirable and disturbing effects.

Parallel Feeder Wires

In order to be able to derive any simple
general principles it is necessary to start
by assuming that the there-and-back lines
dre parallel. Things become very much
more complicated otherwise. There are
two practical forms of the parallel line—
two similar wires or rods mounted side by
side, and a wire, rod, or tube mounted
centrally inside a larger tube. The minor
differences between these will be explained
later ; their fundamental principles are the
same.

A few things fairly easy to see with-
out any mathematical working. If the line
has nothing connected at the far end, and
is very short (compared with a wave-
length), and particularly if the wires or
tubes are close together, it forms a con-
denser. The leads to a component, if run
closely parallel, have the effect of a small

o= .
- eds
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Fig. 3.—A short length of open parallel line
connected to a circuit as at (a) is equivalent
to a condenser (b).

capacity across the compone'nt (Fig. 3).
But if the line is short-circuited at the
far end, and particularly if it is widely
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Transmission Lines—

spaced, it is equivalent to an inductance.
It is, in fact, a single-turn frame aerial
(Fig. 4).

The closer together, the more the capa-
city ; the farther apart, the greater the
inductance. Now, wavelength is closely
related to inductance L, multiplied by
capacity C. You know the famous for-
mula: wavelength=1,885,/LC. In a
parallel line these two things, L and C, are

- -

(a) (b)

Fig. 4.—A short closed line (a) is equivalent
to an inductance (b).

so related as to produce a result that is
much simpler than one would have ex-
pected. It turns out that when the resist-
ance and leakance are comparatively
slight (which is what one ‘naturally tries
very hard to bring about), the product LC
depends entirely on the length and not at
all on the distance apart of the wires.
When the wires are placed farther apart,
the loss in capacity exactly balances the
gain in inductance, and vice versa. It is
familiar, of course, that one can tune to
a given wavelength by using any one of
an infinite number of combinations of L
and C that make L xC up to the right
amount for that wavelength. It is neces-

sary to find a combination by calculation,’

measurement, or trial, and sometimes it is
quite a long job. But a transmission line
(** transmission ”’ does not imply distinc-
tion from reception, but is just the tech-
nical term for this sort of line) is actually
far simpler, because one merely cuts off a
length proportional to the wavelength.

The equivalents of a rejector circuit (L
and C in parallel, giving a very high re-
sistance at the wavelength of resonance),
and an acceptor circuit (L and C in series,
giving a very small resistance at reson-
ance) for open and closed lines of various
lengths, can easily be seen from Fig. 5.
And it is also easy to see how to extend the
scheme to longer lines.

Direct Wavelength Measurements

This information can be further illus-
trated by an example or two. Take the
very first line shown. If you make an
exaggerated wire hairpin, five feet long,
you can substitute it for a parallel tuning
coil and condenser, and it will resonate at
4 x sft., which is 6.1 metres. In fact, this
is the basis of a useful method of measur-
ing wavelength. An oscillator is tuned
until the ““hairpin,’”’ when it is connected
across a few turns of the tuning coil,
makes no difference to the wavelength of
the oscillator, which is then 6.1 metres.
By short-circuiting the parallel wires at

Wireless -
World

other distances, other wavelengths can
similarly be checked.

This otherwise delightful method is un-
fortunately subject to certain errors. If
the wires are far apart they are liable to
be influenced by other objects—or bodies,
as the textbooks gruesomely delight fo
call them. None should be allowed within
several line widths at least (Fig. 6).
Then the simple calculation is also some-
what invalidated by the length of the
shorting connection at the far end of the
line being appreciable in comparison with
the length of the line itself. On the other
hand, it is essential for the wires to be
very exactly parallel, and if they are close
together it is difficult to make them so,
because a small inadvertent displacement
is then an appreciable fraction of the total
spacing.

There are two important characteristics
of a resonant circuit that we have not yet
considered in relation to a transmission
line. There is what is generally known
as the “Q ’’—the ratio of reactance to
resistance—which is a measure of the
sharpness of resonance or the selectivity.

WAVELENGTHS

6 Yo Y % o1 VY% o

W REJECTOR

ACCEPTOR

Fig. 5.—The various lengths of parallel line
equivalent to acceptor and rejector resonant
circuits. The diagram could be extended
indefinitely to show longer lines, for the
same conditions recur every half-wavelength.

In this respect a transmission line is
similar to any other tuned circuit; but it is
interesting to know that extraordinarily
high values of Q) can be reached. A good
figure for the ordinary coil-and-condenser
combination is 100, and 200 is excep-
tional. A graph given in a paper on
‘“Frequency Control by Low Power-
Factor Line Circuits’’' shows. Q® up to
52,000! And these are for the very
shortest wavelengths, at which great diffi-
culty is experienced in minimising losses
in the ordinary ways. To obtain any-
thing like this it is necessary to adopt the
concentric construction, with massive
copper tubes of large diameter (Fig. 7).
When one is exhorted to search for
efficiency in short-wave work by keeping
within small dimensions, it is interesting
to observe that the ultra-efficient circuits
compare in size with naval guns so large
as to be prohibited by the Washington
Treaty. This effort is worth while in cer-

t C. W. Hansell and P. S. Carter, Journal
I.R.E., April 1936.
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tain walks of life, because such extreme
selectivity is most valuable for stabilising
the frequency of ultra-short wave trans-
mitters. Quartz crystals, commonly used
for the purpose, become increasingly
difficult to apply as the wavelength is

LINE
WIDTH

Fig. 6.—When the parallel wires of a

resonant line are far apart it is difficult to

keep everything, including the operator and

other parts of the apparatus, outside a radius

of several widths. Proximity of such objects

introduces  disturbing effects on the
wavelength.

shortened ; whereas the reverse is true of
these cylindrical transmission lines.

Cylindrical ‘‘lines’’ have also been
adapted recently by the American Bureau
of Standards for receiver tuning. Using
them as intervalve couplings in four
stages an amplification at 200 Mc/s
(14 metres) of no less than 200,000 has
been obtained.

¢« Metallic Insulators”’

Another rather startling application is
the so-called ‘‘ metallic insulator.”” The
higher the Q) the higher the resistance to
which a circuit is equivalent at the wave-
length of resonance (and the lower the
resistance at other wave-lengths). The
resistance of a suitable -quarter-wave line
is so high that it is actually superior to
any ordinary sort of insulator, and is pre-
ferred for that purpose!®  Insulating
materials account for increasingly serious
losses as the wavelength descends into the

l— 71—
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Fig. 7.—Section of tubular ‘‘line '’ of the
type used for stabilising the frequency of
ultra-short wave transmitters.

2 « Development of Transmitters for Frequen-
cies above 300 Megocycles,” N. E. Lindenblad.
Journal I.R.E,, Sept. 1935.
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ultra-shorts.  Another advantage (for
fixed wavelength working) is that the line
is insulated only for the desired wave-
length ; all others are short-circuited to
earth. ’
The other variable factor that fixes the
characteristics of a line is the width or
. spacing. It has already been explained
that this is equivalent to the L/C ratio in
an ordinary tuned circuit. - Of the in-
numerable combinations of L and C that
can be adopted for tuning to a given
wavelength, the higher the ratio L/C the
higher the impedance. A widely separated
pair of wires corresponds to a large coil
tuned by a-small capacity. It is not
purely a matter of spacing ; it is obvious
that for a given separation the concentric
tubular type has a higher capacity than a
pair of thin parallel wires.
In transmission line calculations a
rather special quantity is used—the so-
called characteristic impedance. It is

equal toy/I/c, where I and ¢ are the in-
ductance and capacity per unit length
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Fig. 8.—Curves showing the equivalent
reactance of a short-circuited (full) or open-
{dotted) line of varying lengths.

(foot, metre, etc.). It is not the imped-
ance of the line itself as might be sup-
posed, for that depends on the length,
but is the resistance of the load which it
can be used to supply with maximum
- efficiency.

Before explaining this important point
it would be advisable to finish consider-
ing the behaviour of the line itself.
Examples have so far been confined to
the first in Fig. 5—the closed quarter-
wave type. At intervals of half a wave-
length the same rejector resonance recurs.
Half-way between these, and also at half-
wave intervals, it becomes an acceptor.
As the length is adjusted between one of
these critical distances and the next, the
line behaves as a capacity or inductance,
covering all values from zero to infinity.
Fig. 8 shows how these electrical charac-
teristics are related to the length. When
the curves go off the paper to infinity the

line becomes a rejector, with very high’

resistance ; when they cross the zero line
it becomes an acceptor, with very low re-
sistance. So a short-circuited line may
sometimes play the part of an open cir-
cuit, and vice versa.

Now to deal with characteristic im-
pedance. It is well known that if two
pieces of electrical apparatus that are in
any way related as generator and load are
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to work efficiently together they must be
matched. A 5,000-ohm power valve does
not work to best advantage when it feeds
a 5-ohm loud speaker. To obtain proper
matching a step-down transformer is
needed as a go-between. The same rules
govern the connection of an aerial to a
valve, or a telephone instrument to a
cable. A transmission line, serving as a
link between two units, ought to be
matched at both ends. Generally it is
advantageous to construct the best and
most efficient line, as a line, regardless of
impedance ; and then match the terminal
apparatus to it by means of transformers
or otherwise. If the line were made to
fit the tuned circuits and aerials at its ends,
it would nearly always have to consist of
widely separated wires. This is undesir-
able in several ways. It does not lend
itself to low-loss construction.  Among
other sources of loss is a high radiation
resistance. The object of using a line
feeder for a transmitter is to avoid having
the radiation from the aerial—which is
usually a special directional array—upset
by the lead-in doing some aerial business
on its own. And similarly in a reeeiving
station the object is to prevent the lead-in
from picking up interference, which it
readily does unless the wires are close to-
gether. ’

\
Concentric Feeders

In fact, the best form of line is the con-
centric. Besides enabling the resistance
to be kept low—because tubes are par-
ticularly good in minimising ‘‘skin
effect’”” at ultra-high frequencies—it has
the very valuable advantage that the
outer conductor can be- earthed and -it
then completely screens the inner “‘live”’
wire, which is unable to radiate or to pick
up. But obviously such construction is
accompanied by low impedance, so some
form- of step-up is generally to be pre-
ferred to direct connection. Fig. g gives
some idea of the impedances of both con-
centric and parallel wire lines.

Suppose an aerial having an impedance
of goo ohms is to be connected to an
oscillator circuit of 1,600 ohms by means
of a parallel wire feeder with a spacing of
20 wire diameters. The impedance,
according to Fig. g, is 360 ohms. By
using a feeder-to-aerial transformer with a
ratio of /360 : goo, or 1 : 1.6, the aerial
is made to look like 360 ohms to the
feeder, and therefore matches-its charac-
teristic impedance. This means that,
apart from the slight feeder losses, things
work as they would if the aerial were con-
nected straight to the oscillator without
any intervening line at all.  Of course,
another transformer, or its equivalent,
with a ratio of ¥/ 1,600 : 360, or 2.1 : 1, is
needed between oscillator circuit and
feeder.

And it is necessary to make the feeder
of exactly the right length, which means
any multiple of half a wavelength. It
is not essential for it to be physically just
so long ; various electrical circuits can be

arranged to adjust the equivalent length.-

Our whole theory has been based on the
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assumption that the resistance due to high-
frequency losses is small. That is to be de-
sired, not only to make theory simple, but
to make practice effective. A conductez has
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Fig. 9.—Characteristic impedance of parallel-
wire and concentric feeders of various
dimensions.

a lower high-frequency resistance in the
form of tube than the same amount of
metal as a rod or wire. And it would be
very delightful if the metal could be sup-
ported in air alone.  The necessity for
supporting insulators, being unfortunate,
leads one to work according to the prin-
ciple ‘“little and good.”” Comparatively
infrequent spacers of high-class material,
such as the latest ceramic products, are
adopted.

An incidental and likewise rather un-
desirable effect of these inevitable insu-
lators is that where they are situated they
cause a local increase of capacity ; which
mismatches the line, to an extent, how-
ever, that should not be important in any
well-constructed specimen ; and also re-
sults’ in the line being shorter than it
should be according to simplified theory.
This is always found to be so, to a greater
or less extent, in practice.

New Radio Factories

Prohibited

RECENT decree issued by Berlin's

Ministry of National Economy prohibits
the opening of any new factories for the
making of wireless sets or component parts.
And it goes further than this: No factory
at present turning out, say, condensers may,
extend its activities to include resistances,
coils or any other components outside its
own special line. Set makers may not
manufacture parts save those that they use
in their sets; component manufacturers are
forbidden to market complete receivers.
There appear to be two underlying inten-
tions. The first is to prevent waste of raw
materials by over-production; the second,
to make the wireless industry as much of an
all-the-year-round trade as possible. The
decree certainly does not aim at reducing
the production of wireless sets below the
nation’s requirements or at making them
more expensive ; the Government is far too
conscious of the value of broadcasting to do
anything of that kind. One fears, though,
that it may have the effect of stifling that
healthy competition which is the greatest
stimulant to progress and development.
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Current [ opics

Russian Television
Received Here

XPERIMENTAL television

signals coming from Mos-
cow are reported to have been
picked up by a Birmingham
amateur.

USW Broadcasting

ROGRAMMES from Ameri-
can ultra-short wave broad-
casting stations are beginning
to be reported in this country.
On a recent Sunday afternoon
loud signals originating from
Boston were heard on 7 metres.

Turkish Radio
Reorganisation
HE Ankara Government has
appointed a German, Dr.
Herzberg, to supervise the
reorganisation of broadcasting
throughout the country. Dr.
Herzberg was formerly the
director of the Deutsche Theatre
i Berlin.

Canadian Regional
Scheme

HE regional scheme adopted
by the B.B.C. ten years
ago is to serve as a model for
a new arrangement to be made
by Canada in forming control
centres for broadcasting. There
are to be five regions in Canada,
namely, Quebec, Ontario, Brit-
ish Columbia, the three prairie
provinces, and the three mari-
time provinces.

Japanese News

IX hundred wireless sets have
been presented to the light-
house keepers around the
Japanese coast by the Dowager
Empress in order to relieve the
monotony of their existence.
Japan has now {followed the
example of many other countries
in radiating multi-lingual broad-
casts. English, French, Ger-
man and Spanish are to be the
languages used.

Illicit Use of Call Signs

IT is reported that lately there

has been a great increase in
the undesirable habit of illegally
using amateur transmitting call
signs. In most cases this trouble
is due to the activities of
pirates, but, unfortunately,
there is reason to believe that
in some instances genuinely
licensed transmitters, with a
kink for practical joking, are
concerned. In most cases these
call-sign pirates represent them-
selves. to be transmitters situ-
ated in Persia or some other
out-of -the-way part of the
world.

Paris Exhibition
HE French P.M.G. recently
laid the foundation stone of
the Radio Pavilion in the great
exhibition which is to be opened
in Paris during the coming
summer.

North African Activities

HE number of listeners in
the French possessions in

N. Africa is now not far short
of 100,000, and it is increasing
daily. French Morocco accounts
for 30,000 of these, Algeria for
50,000, the remainder being in
Tunisia. The greater part of

the population of these countries
speaks Arabic, and an increas-
ing demand is making itself felt
for a larger number of talks in
also - for

Arabic,
music.

and native

R.A.F. Communications
HE radio station at Man-
chester airport has now
been added to the list of those
with which R.A.F. machines
may communicate. Such com-
munication is, however, limited
to DF and emergency calls.

Ideal Home Exhibition

EASTER Tuesday will see the
opening of the 1937 Daily
Mail Ideal Home Exhibition at

Olympia. This famous annual
show will remain open until
April 24th.

An Electrical Muezzin
MOST people who have
dwelt in Moslem countries
are familiar with the Call to
Prayer uttered from the min-

MOBILE AMPLIFYING EQUIPMENT insl,talled in a motor-van and
supplied by Ross & Robinson, Ltd., East Acton, London, for special

public address use.

Rack-type assembly is employed with battery

chargers in the base and above them three 14-watt G.E.C. amplifiers.
They can be used singly or collectively. Two gramophone turntables
are included, also two DC-to-AC converters, which can be seen mounted
on the top and adjacent to the units of the three large loud speakers.

These have a range of seven miles.

The equipment is so arranged

that in the event of any single unit failing it can immediately be
removed from the circuit by switches without affecting the operation
of the remainder of the equipment.

EVENTS OF THE
WEEK IN
BRIEF REVIEW

arets of the local Mosque by
the Muezzin. This picturesque
Oriental figure has now, in the
case of at least one Mosque,
given place to the loud speaker.
At Singapore the G.E.C. have
just completed the installation
of loud speakers in two of the
minarets of the Masjid Sultan
Mosque, two similar instru-
ments being installed in the
body of the building.

Australian S.W.
Transmissions
DURING January, Sydney

VKzME will transmit on
Sundays from 0600 to o8vo, and
1000 to 1600 G.M.T., using a
frequency of 9,590 kc/s (31.28
metres). A transmission will
also be given on Mondays from
1400 to 1600 G.M.T. Mel-
bourne VK3ME will be heard
from ogoo to 1200 G.M.T. daily,
except Sundays, on a frequency
of 9,510 kc/s (31.50 metres).

Out-of-date American Sets

\/VHEN thinking of the aver-
age type of wireless re-
ceiver used by listeners in the
U.S.A. we are apt to be critical
of the quality of reproduction
associated with it, but we have
never supposed that any but the
most up-to-date receivers were
to be found in American homes.
It is somewhat surprising to
learn, therefore, that according
to the Federal Communications
Committee, which has just taken
a census of the age of receivers
used in rural areas in U.S.A., no
less than twenty-five per cent.
are of 1929 vintage or earlier.

Horn-loaded Loud

Speakers

ON January 13th next DMr.

P. G. A. H. Voigt is giving

a lecture to Golders Green and

Hendon Radio Physical Society

on horn-loaded loud speakers at

Regal Cinema, Golders Green,
commencing 8.15 p.m.

Anyone interested is invited.

Institute of Wireless
Technology

AT a special meeting held re-

cently, certain amendments
concerning fees and subscrip-
tions were passed, the result of
which will be of great benefit
to the younger members of the
industry wishing to become stu-
dent members or associates cof
the Institute. Full details con-
cerning the Institute may be
obtained from the Secretary at
4, Vernon Place, Southampton
Row, London, W.C.1.
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Wireless on the Stage

I SUPPOSE that most of you have, at
. some time or another, suffered at the
hands of the various automatic cigarette
lighters which infest the market. I do not
refer to the all-mains variety which are
sold for use at home, but to the type
intended to be carried in the pocket.
Usually either the petrol runs out at an
awkward moment or else the flint arrange-
ment which ignites it goes on strike—or,
rather, refuses to do so.

Many laudable attempts have been
made to produce an all-electric one in
which a wire is made red hot by the pas-
sage of a current from a battery in the
same manner as those which run from the
mains. Unfortunately the current taken
is so heavy that the battery soon wilts,
and the device is really no better than the
petrol variety. I have of late been
devoting myself to the solution of this
problem, and I flatter myself that I have
succeeded and am hoping to get some
manufacturer to take up my idea commer-
cially. Needless to say, I have made up
a model for myself, and its action is very,
very simple. It consists merely of a
miniature induction coil operated from a
flash lamp battery through the usual
make and break arrangement. The spark
at the secondary is ample for lighting
cigarettes, and the current taken from the
battery is far smaller than by the hot
wire method. :

“Confided the whole story to a stage-door
acquaintance.”’

Now it so happened that a few days
after the completion of my invention I
paid a visit to the theatre with a young
lady from the country, as I had promised
her mother, an old friend of mine, to keep
a watchful eye on her daughter during her
visit to London. "During the course of an
impassioned appeal of the hero to his lady
fove, in the middle of the first act, I drew
out my cigarette case and, after handing
it to my young friend, I offered her my
lighter. We were rather surprised to hear
the sweet voice of the heroine, who had
just commenced a speech, drowned out by
a raucous roaring which appeared to
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emanate from her throat and that of the
hero.

It was not until the next act, when the
same thing occurred, that I began to
connect the effect with my cigarette
lighter.  In this instance the interfering
noise was much greater, since all the
players seemed to be giving tongue to it.
A few further experiments confirmed me
in the view that my lighter was the cause

of the trouble, but I entirely failed to see

the reason:for it. The lighter was ob-
viously a transmitter—of limited range, of
course—but how on earth it could affect
the vocal chords of the actors I failed to
see, until I confided the whole story to a
stage-door acquaintance at the supper
table that night.

The explanation proved astonishingly
simple. It appeared that some time ago
a well-known actor suddenly forgot his
lines in the middle of an important play
and was not able to proceed even with
the help of the prompter, and had the
mortification of being compelled to read
his part from a script.  This lapse of
memory proved to be the result of shock
following a recent motor accident. The
theatrical world was so upset by this
contretemps that all actors and actresses
had been fitted with micro-wave receivers
suitably disposed about their persons, the
loud speaker being concealed in their
headdress or just below the collar,
according to the part they were playing.
" Each receiver was tuned to a slightly
different wave-length corresponding to the
various transmitters in the wings, where
sat both male and female prompters, who
actually read the words from the script.
The performers kept up the illusion that
they were doing the talking by moving
their lips in sympathy with the words
coming from the loud speakers. To mem-
bers of the audience the illusion was, in
fact, far better than in the cinema, where
the voices of the various characters on the
screen appear to emanate from their lips
although everybody knows full well that
they come from one loud speaker com-
mon to all. My lighter, being nothing
more nor less than a small flatly tuned
ultra-short-wave transmitter, naturally
upset the apple-cart.

Murder Will Out

THERE is an old saying accredited to
Dr. Johnson or George Robey—I
forget whlch—to the effect that our edu-
cation is never completed, and I must say
that I have found more truth in it than is
usually associated with these wisecracks.
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Mrs. Free Grld's “ At Home."”

I happened to be paying a visit recently
to a well-known Harley Street ear
specialist in order to obtain his
advice in the matter of a sprained
ear drum from which I was suf-
fering as a result of foolishly consenting
to be present at one of Mrs. Free Grid’s
‘“ At Homes,”’ when she was entertaining
a few of her lady friends. After giving me
the necessary advice, the specialist de-
cided that, owing to my fed-up appear-
ance, I was probably suffering from
gastric trouble also, and very kindly
offered to conduct me in person to a fellow
fee-snatcher down the street, who spe-
cialised in disorders of the alimentary
tract. =

Having arrived there, I was amazed at
the number of dyspeptics of woebegone -
aspect whom I encountered in the waiting
room, for, although I was fully aware that
digestive troubles had increased enor-
mously of late owing to the ever-increasing
tempo of eating caused by the presence
of jazz orchestras in our restaurants, I
did not think that the number of victims
of these synthetically produced alimentary
irregularities was as great as I.found it
to be. I was so impressed that when at
length I obtained admittance to the
presence of the great man himself I could
not refrain from commenting upon it.

I was greatly surprised when he
blamed it all on to the effect of wireless,
but my surprise turned to disgust when
he expressed the view that my sympathy
was wasted upon these unfortunates.
Needless to say, I demanded to know in
what way wireless caused digestive trou-
bles, apart, of course, from the very
obvious one of listening to some of the
B.B.C. programmes which are frequently
apt to produce feelings of nausea. As-
tonishment is scarcely the word to express
my feelings when he trotted forth the old
story about wireless waves affecting
people’s health. I protested that this old
bogy had been exploded long ago, and
that one would have to descend to wave-
lengths far below the most ultra of ultra-
shorts before any physiological effect was
observed.

He pointed out that to a certain extent
this was true, but that it had been found
that even ordinary broadcasting wave-
lengths could have a detrimental effect on
the alimentary tract provided that the
field strength was intense enough, and
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that it was for the purpose of protecting
the public from this effect that the
B.B.C. had built all its Regional stations
well away from large centres of popula-
tion, and not for the reasons usually
given. I naturally pointed out that if this
were really the case, the station engineers,
spending long periods, as they did, within
a few feet of the transmitting apparatus,
would have suffered severely.

He surprised me still further by telling
me that even this had been thought of by
the all-wise B.B.C., who had suitably
protected their engineers from such a
calamity by means of metallic screening.
To effect this, my friend explained, all the
engineers had been compelled to wear
pants and vests made of steel wool in
place of the ordinary sheep’s variety. It
was due to the same cause, explained the
specialist, that no lady engineers were to
be found on the B.B.C. engincering staff.
It appears that they absolutely refused to
replace their pants and vests—or what-
ever it is that women wear in place of
these garments—by ones made of steel
wool.

With regard to the vast crowd of
sufferers whom I met in the waiting room,
their troubles were due, I learned, not to
their living too near a wireless station, but
to the fact that in the early years of broad-
casting they had been persistent oscil-
lators, and were now hoist with their own
petard, and were therefore not deserving
of any sympathy. The intensity of the
etheric radiations within a few feet of an
ordinary receiving valve in a state of
oscillation is, as he rightly pointed out to
me, far greater than that due to the
radiations of a broadcasting station even
at a spot only a few miles away.

BOOKS RECEIVED

Two Hundred Metres and Down, by Clinton
B. De Soto, pp. 184. Published by the
American Radio Relay League Inc.,
West Hartford, Connecticut, U.S.A.
Price 1 dollar.

OF the many amateurs who to-day enjoy
the facilities afforded for private experi-
mental radio transmission, few can be fully
cognisant of the difficulties the early ama-
teur pioneers had to surmount, nor of the
many signal achievements performed by
amateurs in the face of discouragement by
the radio engineers in the past,

These and many other matters of particu-
lar interest to the present-day amateur and,
in particular, to the beginner, form the sub-
ject matter of Two Hundred Melves and
Dowmn.

It is the story of amateur radio, and
though it deals with the subject {rom the
American amateur’s point of view, it is
wide enough in its scope to take in account,
and make due acknowledgment to, the valu-
able contributions in the short-wave fields
made by private experimenters elsewhere.

The difficulties that have beset the ama-
teur in the past are by no means over, s0
that an appreciation of the manner in which
they were approached as and when they
arose should prove invaluable were the ama-
teur movement to find itself faced with simi-
lar problems in the future. H.B.D.

Wireless
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Official Radio Service Handibook. By J. T.
Bernsley.  Published by Gernsback
Publications, Inc., 99, Hudson Street,
New York, N.Y. Pp. 1,008. Price $4.

HE first half of this book deals with
servicing methods and types of circuits,
while the second gives valuable information
concerning American receivers. The book
opens with a consideration of the basic
circuits whiclhi in one form or another are
employed in every receiver. The treatment
is very elementary, however, and by no
means free from errors. It is, for instance,
stated on page 24 that ‘‘triodes have an

internal plate to filament capacity which-

does not exist in multi-grid tubes, and
which would serve to resonate any large in-
ductance in the plate circuit to a particular
frequency.’”” A screen-grid valve may not
have an appreciable direct ancde-cathode
capacity, but it most certainly has an out-
put capacity at least as great as that of a
triode. Whatever valve may be used, the
inter-electrode capacities are important.
Similarly, the later statement that reaction
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between the grid and anode circuits of a
screen-grid valve is impossible must not be
taken literally.

While these points somewhat mar the
book, judged as a whole it contains much
of merit, and the whole field of modern re-
ceiving  equipment is  well surveyed.
Although written from the American point
of view, the general sections are naturally
applicable also to British apparatus. The
second half of the book, however, is of
major interest only to those handling
American sets, and to them it should prove
very valuable indeed. It contains a vast
quantity of information, including inter-
mediate frequencies and component values,
of a large number of receivers.

The book is well printed and bound ; the
circuit diagrams are rather small for legi-
bility, however, and this is accentuated by
the rather peculiar valve symbols adopted.
These are intended to show the base pin con-
nections as well as the symbol, but, unfor-
tunately, the result is sometimes almost im-
possible to unravel. W.T.C.

NEW OSRAM VALVES

HE majority of AC indirectly heatec
valves consume 4 watts in the
heater, but in the new Osram range

most specimens consume only 2.4 watts. The
standard 4-volt rating is adhered to, but the
heater current has been reduced from 1
ampere to 0.6 ampere. In addition, it is
claimed that the series can be made much
more uniform in characteristics than has
been possible with older types. In general,
fairly wide tolerances in characteristics have
to be permitted, but improved manufactur-
ing methods have allowed them to be con-
siderably tightened in these new valves.

This is quite important in
practice because it permits
the set designer to obtain a
more consistent performance
from his products. If the
normal tolerance, for in-
stance, is + 20 per cent.,
on mutual conductance, the
designer has to arrange for
his set to be capable of giv-
ing adequate amplification
with valves 20 per cent.
below standard and at the
same time for it still to be
stable with valves 20 per
cent. above standard. The
importance of more uniform
valves is thus greater than
might at first appear, and
should be a great help to
the designer of broadcast receivers.

With the exception of the output pentode,
the new valves all have top-grid connectors,
even in the case of the triode. This leads
to a reduction in the inter-electrode capa-
cities and may, in certain circuits, reduce
mains hum.

The first valve of the series is the Wyq2
variableemu RF pentode. Under normal
operating conditions it takes 7.6 mA. anode
and 1.9 mA. screen currents, with 250, 100
and -3 volts for the anode, screen, and grid
respectively. The mutual conductance is
1.5 mA/Y., but although this seems low it
must be borne in mind that it is the figure
effective under normal operating conditions.

The frequency-changer in this range is a

heptode, the X42, and this again requires
-3 volts grid bias and has a conversion con-
ductance of 0.49 mA/V. Owing to the short
electrode assembly adopted, satisfactory
operation is claimed on wavelengths as low
as 15 Ietres.

The Hy4z is a triode of the high amplifica-
tion factor type. Its AC resistance is 66,000
ohms, and the mutual conductance is 1.7
mA /v, so that the amplification factor is 112.
At -2 volt grid potential the mutual conduct-
ance is 1.5 mA/V. and with a coupling
resistance of o.25 megohm a stage gain of
over 50 times can be secured with sufficient

A Range
ol AC Types

undistorted output to load a PX4 type valve.

A duo-diode-triode, the DEHyg2, is also
available, and the triode section has charac-
teristics very similar to those of the Hjyz,
but a somewhat Jower mutual conductance.

The remaining valve is the N4z output
pentode. In this valve the heater consumes
a rather greater current, 1 ampere, but is
still low for a pentode. With 250 volts ap-
plied to screen and anode, the grid bias
should be -16.5 volts and the screen and
anode currents are 5.5 mA. and 34 mA, res-
pectively. The output into the optimum
load of 7,000 ohms is 3 watts for 7 per cent.
distortion. Using two valves in Class
‘“AB,”” however, 5.5 watts output can be
secured for 4 per cent. distortion.
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‘Random Radiations

Viewers’ Views Wanted

WAS interested to hear the B.B.C.’s

recent request to owners of television
sets and to viewers in public demonstration
rooms to write in to say how they liked the
programmes. The B.B.C., I'm sure, wants
to make a success of the transmission,
though it is working under considerable diffi-
culties. There’s not a great deal of money
available, and some artists, at any rate,
think that they should receive more for a
televised turn than for one broadcast from
the ‘“sound’’ studio. Then it’s something
of a handicap to have two different methods
of transmission, each of which demands its
own special studio technique. That is a
matter which seems likely to right itself,
for it is suggested that in the near future
the alternations may be monthly or at even
longer intervals, those responsible for the
system which is not in use at any time devo-
ting their energies to research and develop-
ment. Not a bad idea that, though I think
that the suggestion made in these notes
some weeks ago that one plant should be
moved bodily to Birmingham is better still.

Damage in Transit

AGOOD many radio sets are sent down

for testing purposes each year to my
home in the country, and the proportion
which won't work when unpacked and con-
nected up is quite remarkable. I presume
that all are in working order when they
are despatched and that the damage occurs
en route. The packing is pretty good, and
I don’t often find that a carton shows signs
of having been ill-treated on its journey.
Yet here’s the kind of thing that happens.
An expensive set was received some ten days
before Christmas. When plugged into the
lighting mains and switched on it refused
to do anything but howl. Clearly a break-
down in a decoupling circuit; after a long
search a lead was found adrift and re-
soldered. The set then worked well for a
few hours, after which it gave out once
more. This time a ‘“dis’’ in the output
circuit was diagnosed, and examination dis-
closed another broken joint.

Faulty Soldering

Both of the connections that caused
trouble were badly made, one of them being
a typical ““dry joint.”” It seems to me that
in factories more care is required in solder-
ing or in testing joints after they have been
made. Most amateur constructors make a
practice of testing their joints by giving
each lead a pull after the solder has set.
Though it isn’t infallible, this method does
usually show up a dry joint. But prevention
is better than cure, and the one certain way
of ensuring against dry or otherwise faulty
soldered joints is to see that the surfaces
over which the solder is to flow are per-
fectly clean. If they aren’t, a rickety junc-
tion is almost inevitable.

Ingenious Tone Control

N an American set I have recently come
across a system of tone control which

is new to me and may be also to many
readers. The basis of the system is the use
as first AF amplifier of a multi-electrode

valve containing two control grids, one with
a high magnification factor and the other
with a low. By means of suitable circuits
the output of the second detector is divided,
the upper and middle audio frequencies
being passed to the low-mu grid and the
low frequencies to that with the high mu.
A potentiometer makes it possible to
regulate the proportion of either part of
the output that is applied to these grids.
The first AF valve acts both as an
amplifier and as a re-combiner of the
separated frequencies. =~ With the tone-
control potentiometer in its normal position
there is a marked bass ‘‘lift "’ owing to the
greater amplification given to the low audio
frequencies. If desired this can be further
accentuated by reducing the upper and
middle audio-frequency input.  Similarly,
the bass can be toned down by reducing the
input to the high-mu grid. It’s an ingenious
system which seems to have possibilities.

- - -
For Easy Tuning

IF your set has a scale of metres or kilo-

cycles the odds are that it won’t be very
accurate—unless, of course, you calibrated
it yourself by hand. Sometimes, indeed,
these scales are so inaccurate that the
identification of stations is made a difficult
matter. Here is a simple way of obtaining
accurate readings—as accurate, at all events,
as the size of the scale and the fineness or
otherwise of the pointer will permit—which
I have found so useful that I pass it on for
the benefit of readers. Obtain a piece of
graph paper and mark it off, if yours is a
wavelength scale, from zoo metres at the
left to 550 at the right along the bottom
edge. Mark off the left-hand edge in
exactly the samne way from 200 metres at
the bottom to 550 at the top. Thus the
200-metre point is common to both sets of
markings. A kilocycle scale will run from

1,500 to 500, 1,500 being.the common point
at the left-hand bottom corner.
dial readings

Label the
and the other

« 2

botfom scale

LECTURES ON TELEVISION are a regular

feature in the programme provided for their

members by the International Short-Wave

Club (London Chapter) who hold meetings at

80 Theobald’s Road, London, W.C.1, every
Friday evening at 8 p.m.
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By
“DIALLIST”

‘“true readings.”” From stations known to
be good wavelength keepers (British,
German and Swedish stations are very
reliable) it is now easy to plot a curve of
dial readings against true readings, and
from this you can read off the real wave-
length or frequency, whatever untruths the
pointer may be telling. Similar curves are
plotted for the long waves and the short

-waves.

Winged Words

UDGE LILLEY had some caustic remarks

to make about certain hire-purckfase
agreements the other day when deating with
various little bits of bother that had arisen
from them. In one case a man was not
satisfied with a set bought on hire-purchase
and took it back to the dealer, who ex-
changed it. The manufacturers contended
that the dealer had no authority to do so
and sued the purchaser for a sum of money.
The judge told the defendant that he had
not a leg to stand on as a clause in the
agreement stated that the dealer was not the
maker’s agent. He described it as ‘“an
absolutely iniquitous state of affairs,”” and
I feel that he was entirely justified in so
doing, for, clause or no clause, the man who
sells the set, installs it and services it is
definitely and understandably regarded by
the public as the agent of the manufacturers.
It is only natural that this should be so,
since many set makers will not accept a
returned set unless it comes through the
dealer. And, as a rule, all complaints from
purchasers are referred by them to the dealer
who sold the set.

Something Must Be Done About It

Judge Lilley did not remain content with
the mere utterance of winged words. He
translated them into action by making an
order for payment at the rate of a few pence
a month, which means that the plaintiffs
will have recovered in full by about 1967.
The whole question of radio hire-purchase
undoubtedly needs straightening out. Manu-
facturers, I know, don’t want to saddle the
dealer with too heavy a burden of re-
sponsibility. Still, everyone must feel that
they go a little too far in that direction when
they make out that he is not their agent.
A vast proportion of the public now buys
its wireless sets on hire-purchase. Those
who do so are the least able to withstand
financial and other krnocks, and it is only
just that the whole position should be made
completely fair to both buyer and seller.

Talks from Tokio
’I‘HE Japanese Broadcasting Association
has, I see, just started a series of special
broadcasts in a good many European
languages, including English. One has
picked up transmissions in English before
now from Japanese short-wave stations, but
these new programmes from Tokio are to
be on much more ambitious lines.  The
owner of a short-wave or ‘‘all-wave’’
receiver can’t complain nowadays that there
isn’t much to be heard in English! DMast




JANUARY 8th, 1937

European countries with short-wave stations
have regular English transmissions. In
addition to the United States, Kenya, India
and Australia, you can find news and talks
coming in our own language ifrom countries
in many parts of the world. There's no
need, therefore, to be a linguist to derive
entertainment from the short waves—
though 1 /ave heard talks in alleged English
that were more difficult to follow than they
would have been had the speakers kept to
their own tongues!
- - -
A Short-wave Idea

ON the tuning dial of any set that takes
in a range of short waves there are large
areas which the seeker after broadcasting
draws blank so far as speech and music are
concerned, since they are given over to ship
and commercial stations. Unfortunately,
they are far from blank in the matter of
lond and nasty noises—and y011.gcnerally
seem to strilke the most ear-plercing morse
signals when the manual volume control is
as full on as it will go. If any manufacturer
wants a neat and attractive idea to work
out here is one for him with my blessing.
1t consists in devising a tuning dial that will
automatically silence the set, or very nearly
so, whenever a portion of the band is
reached which is untenanted by broadcast-
ing stations or amateurs. It shouldn’t be

Wireless
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hard to work this out (I've one or two
shadowy schemes in my head already) and
if it could be done it would add greatly to
one’s pleasure in using the short-wave range.

Another Silencer

Talking of nasty noise elimination reminds
me that some genius in the States has
brought out a silencer, or rather a quietener
for the too-loud loud speaker. Details are
not disclosed, but it is said to work like a
charm. I gather that the prime intention
is that it shall be used voluntarily by those
who receive complaints from their neigh-
bours that they are overdoing it a bit in the
decibel line. But it is said to be a tiny con-
traption, easily concealed in the hand, and
there is something more than a hint that the
victim may be able to slip it unobserved
into the receiving set of his noise-loving
neighbour. I know quite a few din addicts
whose loud speakers [ would willingly
““spike”’ in this way could I but feel that
the cure would be permanent. It seems to
me, though, that the first act of the listener
whose loud speaker’s voice had been reduced
from a lion’s roar to the cooing of a sucking
dove would be to take a look inside the set
—or, if he wasn't expert enough himself, to
send for the service man. In either event
the silencer would soon be discovered and
peace wolld be short-lived.

On the Short Waves

tion of my 3o-watt 10-metre phone

transmitter G5—— from the U.S.A. and
elsewhere when working on 28.26 or 29.16
Mc/s—but none has been more interesting
than a recent note from my friend GzMV
regarding the ‘‘anomalous’’ reception of it
in Westerham, on the borders of Surrey and
Kent. My transmitter is situated not far
from Claptiam Common, and normally, when
in operation in the late evening, givesa weak
and steady signal in Westerham, about R2/3
on the “R’” of an RME69g receiver, but
clearly audible.

During the daytime, however, and in par-
ticular during the afternoon of Boxing Day,
the signal from G3 reaches much higher
levels, and even surpasses G5BY of Croydon
(250 watts?) in field strength at Westerham.
(Croydon is also much nearer to Wester-
ham.)

It is also reported by G2MV that a very
interesting phenomenon is also observed in
the case of the 56 Mc /s (5 metres) harmonics
of certain London amateurs, which only pe-
come strongly audible round about 10 a.m.
and 4 p.m. at his location.

This variability in signal strength of the
various ultra-high frequency transmissions
is probably not confined to amateur trans-
missions, but can also probably be observed
on the television transmissions from Alex-
andra Palace, though in this case it may
probably be masked by the higher power
which is in use. This fading is probably
due to changes in the ionisation of the
newly discovered C and D layers in the lower
atmosphere, which were mentioned in these
notes some months ago.

Whilst on this subject I should like to
remark, if the Editor will permit me, that
my 10-metre phone transmitter must be
very nearly unique in this country, in that
all its eleven valves are of British make and
design! In fact, I am very proud of the
DN 41 final doublet, which for an input of

I RECEIVE a number of reports of recep-

470v. 40 mA gives 140 RF peak volts out
on 28-29 Mc /s, providing adequate drive for
the final choke-controlled amplifier, a
DETs5.

On the other side of the balance sheet,
one is very sorry to report a very poor re-
sponse to my request for correspondence on
the subject of the amateur bands.

My suggestion that the 14-7-3.5 and
1.7 Mc /s bands might possibly be exchanged
for the right to use powers up to 1 kW on

A RADIO GLOBE.—This g-inch globe is
designed to meet the needs of short-wave

listeners. The rotatable discs on the base
show standard time zones corresponding to
any hour of the listener’s local time, while
the outer disc includes lists of stations in
each zone. A curved rule for measuring
Great Circle distances in either nautical or
fand miles is also provided. The globe is of
American origin.
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28 and 56 Mc/s apparently did not meet
with favour; perhaps it might have met
with a better response if the 14 Mc/s band
had been added to those to be retained with
higher power?

One would hate to feel that the height
of the British amateur’s ambition is to ex-
change Sunday afternoon pleasantries on
7 Mc/s (Oh, Boy, the QRM!) and to collect
WAC with a signal that could just be
copied!

My sympathies are with those who are
building diamond arrays and 1c0-watt
56 Mc/s crystal-controlled transmitters in
an endeavour to span the Atlantic once
again.

There are, of course, some, or many, who
will not agree, but that, perhaps, remains
to be seen.

Turning now to reception conditions
during the past fortnight, we find that the
late evening results have, in general, been
very pcor, although the daylight frequen-
cies have generally been good.

The outstanding signal on Thursday even-
ing, December 17th, was W2XAD at 6.30
p.m., with W3XAL inaudible (possibly not
working), and W2XAF fair at g p.m.

The Siamese transmitter Bangkok on
19 Mc/s was, however, fairly good during
the afternoon.

Sunday afternoon provided excellent re-
ception of many of the U.S. ““apex '’ high-
fidelity stations on 30-40 Mc/s. Among the
outstanding stations was W3XES, a Colum-
bia System Transmitter probably relaying
WCAV on the very high frequency of
40 Mc /s (approx.), and reception was spoilt,
however, by interference from a police
transmitter Wi1XAQO, Boston, Mass.

Conditions were good on Sunday evening
(December 20th), too, and at 5 p.m. both
W3XAL and W2XAD were very good;
W2XAD was still very good at 6.30 p.m.

By 1r p.m. only the 6 Mc/s stations re-
mained, the outstanding signal being
Wi1XAL, Boston, on 6.04 Mc/s, who was
practically 100 per cent. intelligible, in spite
of heavy QRM from S. American trans-
mitters.

Conditions remained fair during the
Christmas week, but, as usual, W2XAD, the
best signal, showed signs of failing before
close-down at 8.45 p.m.

I did not do much listening on Christmas
Day, but noted that W2XE was good on
21.52 Mc/s during the afternoon.

On Boxing Day the outstanding feature
was the performance of the i1o-metre (28
Mc/s) U.S. amateurs, some of them remain-
ing good signals until 7.30 p.m.; and on
December 27th, not only were conditions
on 28 Mc/s good to the U.S., but also to
Europe, in particular the Latvian station
(YL2BB), working G5AU, was a good signal
during. the morning.

The outstanding 28 Mc /s signal, however,
was WgBHT using 800 watts and diamond
antenna directional on England, surpassing
easily W2XE on 21 Mc/s. Strangely
enough, as if to complete a day of queer
conditions, W8XK appeared on 15.21r Mc/s
at 11.20 p.m., and remained quite a fair
signal for some time.

Conditions were very poor again on Mon-
day, December 28th, but appear to be im-
proving again at the time of writing; and,
at 11.55 p.m. PMN Bandoeng on 10.26 Mc/s
is coming through exceedingly well on the
loud speaker, as it does most nights and
afternoons. The signal is very stable and
of high quality, but at present is suffering
slight morse interference from a Russian
station. ETHACOMBER.



40

Wiveless World, Januavy 8th, 1937

Listeners Guide

ACH Friday evening for

the next six weeks

twenty minutes of the

programme time will
be taken up with what is called
‘“European Exchange.”’ Each
programme will consist of an
interview in a B.B.C. studio
with a member of some trade
or profession in this country
and, immediately following, a
man or woman in a similar
trade or profession in one of six
countries will be interviewed in
a foreign studio by Moray
McLaren, Assistant Director of
Features and Drama. Mr.
McLaren will spend a week in
each of the following cities
making the necessary arrange-
ments—Paris, Rome, Vienna,
Warsaw, Berlin, and The
Hague. In the details of these
broadcasts the B.B.C. are care-
ful to state that they will be
non - political and uncontro-
versial—just a straightforward
presentation of types here and
abroad. This week’s pro-
gramme will be given to-night
at g9.20 (Nat.), when Moray
McLaren interviews somebody
in Paris.

<t= - b o4
BROADCAST TALKS

MaNy interesting series of
talks are included in the
synopses for the first quarter
of this year. Some are con-
tinuances of series already
running, others started. last
week, while some commence
this week.

John Hilton, who gives
another of his fortnightly talks
entitled ‘* This Way Out’’ on
Thursday at 6.2z0 (Nat.), opens
a series on gambling, on Sun-

STOCKHOLM’S SKYLINE—showing the Town Hall (left-centre} and

the spire of the Riddarm Church (right-centre).

Sweden provides the

European concert on Tuesday, which will be relayed by many Conti-
nental stations and the London Regional.

day at 4 (Nat.). When it is
realised that in 1929 the Race-
course Betting Control Board
estimated the probable annual
turnover of betting to be about
£230,000,000, this series of
talks should be enlightening
and controversial.

At the present time there is
great diversity of opinion on
the subject of the Church and
its position in the world, and
on Tuesdays from January
12th to February 16th at 9.20
(Nat.) well-known and authori-
tative speakers will give talks
under the general heading of
““Church, Community and
State.”” This week’s speaker
will be Sir Walter Moberly,
and his subject ‘‘ The Present
State of the World.”

Topicality being the keynote
of the new series of talks-cum-
discussions which will be held
each Monday evening in the
National programme until
March 15th no details will be
available in advance. The
theme, however, will be the
social experiments taking place
in this country at the present
time. Howard Marshall will,
on each occasion, be in the
studio, and will ask the various
people taking part in the talk
—there may be as many as six
at a time— questions about
their work and its relative
importance to the ordinary
person. The series started last
week, when, under the title of
‘“It’s Happening Now,”” the

subject was the Pioneer Health
Centre at Peckham.

A pamphlet containing de-
tails of the talks to be broad-
cast during the first three
months of this year can be ob-
tained free on application to
the B.B.C. Publishing Depart-
ment, 35, High Street, Maryle-
bone, London, W.1.

<t <t -

EUROPEAN CONCERT

IT is now Sweden’s turn to
provide the next FEuropean
concert.  This will be heard
at 8 (Reg.) on Tuesday. The
Swedish Broadcasting Orches-
tra will be conducted by Nils
Grevillius, and the soloist will
be Joel Berglund, baritone.

<= > -

FROM THE CHORUS

Tue B.B.C. Talent Scout,
Francis Bolton, has put for-
ward the argument that most
stage and film stars graduate
from the chorus, and he has,
therefore, changed his policy
of search, and is now con-
centrating on this idea. He
has asked theatres if they have
any outstanding and promising
youngsters in the front row.
Some of these will be heard in
‘““The Front Row,” a pro-
gramme featuring girls from
the choruses of current London

or the

productions, which will be pro-
duced by John Watt and
Francis Bolton on Wednesday
at 7 (Nat.).

Should this prove a success
it will be the forerunner of a
number of such programmes.
ICE-HOCKEY

IT needs a super-commenta-
tor to give a running com-
mentary on an ice-hockey
match. We all remember Bob
Bowman’s animated efforts.
Now he has gone to Canada as
““0.B."" director for Canadian
broadcasting, in his place we
shall hear David Miller from
Harringay Stadium on Thurs-
day at g.30 (Reg.). He will
describe part of the match
between Harringay and the
Resident Canadians.

<t <t= -
OSCAR WILDE
“Lapy  WINDERMERE'S

i

Fan,” the melodramatic play
by Oscar Wilde, will be broad-
cast for National listeners on
Sunday at 9.5. Val Gielgud
has secured a strong cast,
which includes Lydia Sher-
wood as Lady Windermere,
Austin Trevor as Lord Darling-
ton, Ronald Simpson as Lord
Windermere, and Carol Good-
ner as Mrs. Erlynne.

G.B.S. as caricatured by Max
Beerbohm. His light-hearted
historic play, ‘“ The Man of Des-
tiny,”’ will be produced twice
this week by Barbara Burnham.
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Week

SADLER’S WELLS

THE second act of Mozart’s
‘“The Marriage of Figaro,”
which has its scene set in the
Countess” boudoir in the
Count’s castle near Seville, will
be heard in a relay from
Sadler’s Wells on Saturday at
8.55 (Reg.). As is customary,
this will be preceded by a five-
minute introductory talk.

SHAVIAN

BERNARD SHaw wrote ‘ The
Man of Destiny '’ in 1895, and
this was first performed two
years later at
Croydon and has
twice been broad-
cast. It will again
be heard on Mon-
day and Tuesday
of this week at
8.30 (Reg.) an:l
9.40 (Nat.)  re-
spectively. It pro-
vides an enter-

SPEED AND EX-
CITEMENT charac-
terise commentaries
on ice hockey
matches. We shall
be taken over to
Harringay Stadium
on Thursday to hear
an account of part of
the match between
Harringay and the
Resident Canadians.

taifling glimpse of that exira-
ordinary person who was
later to become Emperor of
France while he was still a
young man, and though a
General, still obscure. The time
is two days after the battle of
Lodi, and Napoleon is lodged
at an inn on the road to Milan.
Listeners in general, apart
from the large number who
are undoubtedly convinced
Shavian admirers already, will
be well advised not to miss
what happens to be a play
which might well have been
written specially for the micro-
phone. A distinguished cast
will be in the production,
which is in the hands of Bar-
bara Burnham.
COMIC OPERA )
To-NIGHT we are to hear
Joseph Lewis’s concert ver-
sion of the comic opera, ““A

Details of the week’s
Television programmes
will be found on p. 43.

7/

AN

Outstanding Broadcasts
at Home and Abroad

’

Princess of Kensington,”” by
Basil Wood and Edward Ger-
man. This will be broadcast
from 6 to 7 (Reg.). Section C
(forty players) of the B.B.C.
Orchestra with Section B

(twenty-eight voices) of the’

B.B.C. Chorus will support

"Elena Danieli (soprano) and

Jan van der Gucht (tenor), the
soloists.  Joseph : Lewis will

himself conduct the orchestra.
oS < <
A LONG CONTRACT
ONE of the most popular of
light

orchestral programmes

ool

each week is that given by
Van Phillips and his two or-

chestras, in which he alter-
nates old and new numbers
played by a small orchestra
and a full band. He has just
received another contract for
a further period of thirteen
consecutive  weekly  broad-
casts, which now brings his
contract to twenty-six succes-
sive programmes. I think this
is the longest contract ever
given by the B.B.C. to an out-
side orchestra. He will be
heard this week on Tuesday at
8.30 (Nat.).
OPERA AND OPERETTA
FroM Rome to-night
(Friday) at 7%7.40 comes the
work of a most interesting con-
temporary composer, Ezio
Carabella, who has distin-
guished himself mainly as the
composer of symphonic works
performed at the Augusteo
concerts. His success in a
genre relatively new to Italian
composers has been assured

..-k
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since 1922, when the work to
be heard to-night, ““Don Gill
of the Green Stockings,”” was
performed in Rome.
Saturday’s only real opera
broadcast is Mule’s “* Dafni’’
from Rome at 8. Mulé is a
contemporary composer, born
in 1885. He has written
several operas, and also inci-
dental music to the Greek
tragedies performed at Syra-
cuse. Sunday’s performance of
‘“Rigoletto’’ at the State
Theatre, Weimar, to be relayed
by Leipzig at 7%, should be

e
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e
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worth tuning in. For the
afternoon there is a concert
version of Strauss’ ‘‘Fleder-

maus’’ from Kalundborg at
2.25.

The late-night concert from
Frankfurt and Stuttgart on
Monday at 11 includes arias
from “‘The Flying Dutch-
man,” ‘‘The Mastersingers,”
and ‘“The Valkyrie”” by that
bass - baritone Wagner
singer, Rudolf Bockelmann.

Verdi’'s ““ A Masked Ball”’
will be heard from Milan on
Sunday and from Rome on
Tuesday. On both occasions
the transmission commences
at 8.

H

BRITISH SEAMEN

A PROGRAMME of special
interest to English listeners
will be radiated by Hamburg
from 9.30-10.15 on Monday.
It will consist of part of an
evening’s entertainment from
the British Seamen’s Mission
in Hamburg.

THE AUDITOR.

HIGHLIGHTS OF THE WEEK
FRIDAY, JANUARY 8th.

Nat., 730, Symphony Concert.
9.2 uropean  Exchange—
France. 10, B.B.C. Theatre

Orchestra and Peter Dawson.
Reg.. 6, “A Princess of Ken-
sington "—Comic  Opera. 9,
Recital, Pierre Fournier (‘cello)
and John Wills (piano).
Abroad.
Warsaw, 7.15, “‘ The
Hoffman "—OQO#ffenbach.

SATURDAY. JANUARY th,

Nat., 645, Metropolitan Policc
Band. 9.20, Music Hall.

Reg., 4, The Fol de Rols. 7.30, The
Alfredo  Campoli Trio.  8.55,
Act Il of “ The Marriage of
Figaro,” from Sadler’s Wells.

Abroad.

Radio Paris, 8.45, Concert of the

" Société Nationale de Musigue.

SUNDAY, JANUARY 10th.

Nat., 6.30, Victorian Melodies—XI.
7.55, Service from St. Martin-
in-the-Fields. 95, ' Lady
Windermere's Fan ** (Wilde).

Reg. 5, Enfield Central Band and
Alleyne and Leonhardt (two
pianos). 6, Shanties; B.B.C.
Men's Chorus. 9.5, Hastings
Municipal Orchestra and Jan
van der Gucht.

Abroad.

Leipzig, 7, Verdi's “ Rigoletto.”
from Weimar. -

MONDAY, JANUARY l1lth.
Nat., 6.40, B.B.C. Empire Or-

chestra. Y[Entertainment Parade
No. 8. 8, Social Experiments—2.
8.30, B.B.C. Dance Orchestra.
Reg., 6. Reginald King and his
Orchestra, IB.B.C. Orchestra(C)
and Frank Manchester (piano).
830, “The Man of Destiny "

Tales of

entertainment evening from the
British Seamen’s Mission, Ham-
burg.

TUESDAY, JANUARY 12th.

Nat., 7.50, Songs You Might Never
Have Heard—2. 9YVan Phillips
and his two Orchestras. 9.40,
* The Man of Destiny."

Reg., 6, Cambridge Heath Salva-
tion Army Band. 8, Swedish
European Concert from Stock-

holm. 9.20, B.B.C. Theatre
Orchestra.
Abroad.

Leipzig, 5-7, German Folk Songs

and Dances.

WEDNESDAY. JANUARY 13th.

Nat., 7, “The Front Row "—
artistes from the chorus. 7.43.
Bach Concert.

Reg., 7.30, Talk—The Cavalcade
of the Thermometer. 9, Recital,
Geza de Kresz (violin) and Nora
Drewett (piano).

Abroad.

Strasbourg, 8.30, Fifth subscription
concert from Palais des Fates.

THURSDAY, JANUARY 14th.
Nat., 740 The White Coons.
9.20, B.B.C. Theatre Orchestra.
Reg.. 6.20, the Victor Olof Sextet.

9, Al Collins and his Dance

Orchestra.  9.30, Ice Hockey
commentary.

broad.

Cologne, 7.10, Festival Concert

celebrating the tenth anniversary
of the forming of the Cologne
Radio Orchestra.
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Finding the Ultra-Short

XPERIMENTERS who live at a
distance from transmitting stations
usually experience difficulty in
finding ultra - high - frequency

signals, and in many cases it is not easy to
determine whether an unfamiliar receiver
even tunes to the required frequency. The
chief signals to be expected are the sound
channels of the television stations, in the
region of 40 megacycles, and the amateur
experimental transmissions between 356
and 60 megacycles. .
The professional method of determining
frequency (or wavelength) is to couple a
transmitter to a Lecher Wire system, and

Fig. 1—Distribution of current and voltage
in a half-wave aerial.

locate the positions of the voltage anti-
nodes. At the same time an absorbtion
wavemeter is calibrated from the trans-
mitter for future use. The writer finds,
however, that the erection and operation
of the Lecher Wire system is tedious when
working single-handed, and the following
method has for some time past been em-
ployed with satisfactory results. It has
the advantage of requiring only a length
of supported wire, and a receiver tuning
preferably to wavelengths around 20
metres. The details given apply to the
amateur 56-60 megacycle band, as opera-
tion on this band is carried out in most
parts of the country, whereas the television
transmissions are chiefly limited to the
London area. The values to be given can
easily be changed to cover the 40 mega-
cycle band, or other parts of the spectrum.

A given length of wire has a natural
wavelength or frequency, and if supplied
with energy will radiate a portion into
space. Conversely, if the wire be suitably
coupled to a source of energy of suitable
frequency it will absorb a portion of the
energy. The natural half-wavelength of a
wire 1s given by the formula:

460,000

Freq. in kilocycles.
the constant in the numerator differing
with various authorities and conditions.
From this formula it will be seen that a
wire 8ft. long resonates in the middle of
the 56-60 megacycle band. 1If then, this
wire be coupled to a receiver oscillating on

Tength (in feet) =

GUIDANCE IN |
THE 5METRE |
REGION

58 Mc/s, it will tend to pull the receiver
out of oscillation. Coupling can be effected
in several ways, but in our case the
simplest and most convenient is to employ
a small coupling coil in the centre of the
wire, and to bring this coil close to the
oscillating receiver. Reference to Fig. 1
will show the distribution of current and
voltage in an excited }-wave aerial, and it
will be seen that the current has a point of
maximum value, or anti-node, at the centre
of the _length, while

By B. W. F. MAINPRISE

rotated to show beferehand any ‘‘blind-
spots’’ due to resonances in the chokes or
in the wiring. If these are present, the dial
readings must be noted. The wire on its
supporting batten is now brought up close
so that the coupling coil is in close
proximity to the receiver tuning coil, and
preferably near its earthed end. The
tuning condenser is again rotated, and the
receiver will be found to be pulled out of
oscillation, probably over several degrees
on the dial. The coupling coil is now
gradually removed until its effect is barely
perceptible, and the dial reading noted.
The wire is resonating on some frequency
which is probably a little below the 56
Mc/s end of the band, owing to the load-
ing effect of the coupling coil, and it now
remains to fix the band with greater
accuracy.

there are voltage anti- |
nodes at each end. !
Accordingly the |
coupling coil is in- !
serted at the current !
anti-node, but its |}
effect will be to load |
the aerial and decrease |
the natural frequency. |_

DESC'RIBING a simple method of locating the
s-metre band with the help of a length of
wire and an oscillating short-wave recerver.
an appropriate alteration in dimensions, any other
ultra-short waveband may be found.

By

The wire should,
therefore, be shortenedslightly.

The length of wire is best supported on
midget stand-off insulators, mounted on,
say, a r1oft. batten, one inch square in
section. These battens are readily obtain-
able from the local timber yard, where
they should at the time of purchase be
planed to a smooth finish, as later they
form excellent aerial or reflector supports
if given a coat of waterproof varnish. In
our case the extreme insulators are 8ft.
apart, the wire being broken at the middle
and secured to a pair of insulators each
one inch from the centre. These two in-

The short-wave receiver is now switched
on, and made to oscillate weakly at the
low-frequency end of the amateur 14 Mc/s
band. The fourth harmonic on 56 Mc/s
is looked for on the ultra-short-wave
receiver, and will probably be found at a
slightly lower dial reading than that
marked as resonant with the wire. The
SW receiver is slowly tuned to 15 Mc/s
and the fourth harmonic followed on the
USW receiver, thus marking the other end
of the 56-60 Mc/s band.

In practice the whole operation can be
carried out in a few moments, and has
given very  good
results. The method is

)

by no means novel,
but it has seldom had
attention drawn to it,

A

as far as the writer is

aware. The only point
calling for mention is

Fig. 2—Half-wave aerial with coupling coil ; a length of 8 feet is
between outside insulators is suitable for the 5-metre band.

sulators are bridged by a wire some 4}
inches long (including the portions round
the insulator terminals) which is bent to
form a rough coil. (Fig. 2).

The ultra-short-wave receiver is made
to oscillate, and the tuning condenser

that if the SW receiver
oscillating  too
strongly, an excessive
number of beat notes
will be heard on the USW receiver or a
frequency-changing effect will become
evident by the reception of short-wave
broadcasting stations, as recently pointed
out in The Wireless World. For picking up
the beat notes, the USW receiver should
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Finding the Ultra-Short Bands—
have the super-regenerative circuit cut
out.

After the wire has been employed for
determining fre-

Wireless .
Worlld

that the feeders can be of any reasonable

length.

The feeders of the matched impedance

aerial are clipped on to the tuned circuit

quency, it can

readily be employed
as an aerial or
reflector. The
coupling coil is now
removed, and the
wire can be coupled
to the receiver by
several methods, as
shown in Fig. 3.

In (a) ** voltage”’
coupling is em-
ployed. The feeders
are first cut one-
quarter wave in
length, and run
parallel, about two

(a)

(b)

[

inches apart, by
light spacers, the
centre portion is bent
into a single-turn
coil, coupled to the
receiver tuning coil,
and, with no con-
nections to the ends,
these are equally cut
down until reson-
ance in the centre of

(c)

the required fre-
quency band is ob-
tained. Resonance is
indicated by the
oscillation test as be-
fore. One feeder is
then taken to an end of the 8-ft. wire, while
the other feeder is left free of connections
"except to its securing stand-off insulator.
The 8-ft. aerial has, of course, its centre
insulators bridged by a straight wire.

In (b) “current’’ coupling is shown.
The feeders are approximately of half a
wavelength, and are coupled to the
receiver as before, except that there is no
‘bridging length across the centre of the 8ft.
wire. The length of the feeders is cut to
resonance when connected to the aerial so
that the whole system rescnates on the
desired frequency.

A ““matched impedance’ system is
shown in (¢). The dimensions are for
58 Mc/s, using feeders of about 20-gauge
wire, and the advantage of this system 1s

shown here.

News from

The Mid-Cornwall Short-Wave and
Television Society

This newly formed society is making steady
progress, and a beginners’ hour has been
started. Morse instruction is another of the
club’s activities. = Headquarters are at St.
Austell, and full information will be given to
those interested if they will write to Mr. P.
O’Neill, 1, Warleigh Villas, Saltash, Cornwall.

Bideford and District Short- Wave
Society
This society is making excellent progress.
Premises have been obtained for a permanent
club room and apparatus is being installed for
power supply, reception and recciver testing.
Two more artificial acrial call signs have been

tapped I ft. on either side of the centre.
apart, and of any reasonable length.

Fig. 3—After the half-wave aerial has served its purpose-as a
calibrating device, it can be coupled to a receiver by one of the methods
In diagram (c) the “V’’ portions are each 2.6 ft. long,

Parallel downleads are 3.4 in.

of the receiver, symmetrically. about the
low-potential point, and about one-third
the way up. In circuits of the split Hartley
type, a condenser of 0.005 mifd. should be
included in each feeder. to isolate the HT
voltage from the grid of the valve.

Considerable gain in signal strength can
generally be obtained by erecting a re-
flector behind the aerial. The reflector is
best mounted on a batten, in the same
way as the aerial, and in the simplest form
has no connections for feeders whatsoever.
For 56-60 Mc/s it should be a couple of
inches longer than the calculated half-
wavelength, and spaced a couple of inches
farther from the aerial than a quarter-
wave, in general, but these dimensions are
best determined by trial and error.

~
the Clubs
issued to members and ultimately it is hoped
to obtain a transmitting licence for the society.
The Secretary, Mr. E. K. Jensen, 5, Furzebeamn

Terrace, Bideford, will be pleased to hear from
prospective members.

The International Short-Wave Club

The London chapter of this club holds meet-
ings every Friday at 8 p.m. at 8o, Theobalds
Road, Holborn, London, W.C.1. These meet-
ings arc open to all and there is a club room
for the use of members, this being equipped
with receiver, transmitter and library.

The Brighton chapter of the above club will
be opened on Saturday, January 23rd, at 7
p.in. in the Brighton Technical College. All
in the vicinity who are interested are invited to

Z‘j'«

attend. There will be a special ISWC broad-
cast for short-wave listeners on Wednesday,
January 27th, from 2330 to oo3o G.M.T. from
the Rome 2RO station on 9,630 kc/s (31.13 m.).

The Croydon Radio Society

The second half of the winter session has
now commenced, and a cordial invitation is ex-
tended to non-members to attend the meetings,
held at the club’s heacdquarters in St. Peter’s
Hall, Ledbury Road, South Croydon, full de-
tails of which can be obtained from Mr. E, L.
Cumbers, 14, Campden Road, South Croydon.

Television Programmes

The principal items only of each day’s

programmes are given. The system

to be used each day is given below the

date. Transmission times are from
3-4 and 9-10 daily.

Sound
7.23 m. (41.5 Mc/s).

Vision
6.67 m. (45 Mc/s).
FRIDAY, JANUARY 8th.
(Marconi-E.M.1.)

3, First Aid—I; Accidents in the Home.
Surgeon-in-Chief of the St. John Ambulance
Brigade. 3.15, Gaumont British News. 3.25,
All-coloured cabaret.

9, TFirst Aid—I; Accidents in the Home.
Assistant Surgeon-in-Chief of the St. John
Ambulance Brigade. 9.15, British Movietonews.
9.25, Repetition of 3.25 programme.

SATURDAY, JANUARY gth.
(Marconi-E.M.1.)

3, The Irish Players in *“ The Workhouse Ward
—Comedy. 3.25, Film. 3.35, Gillie Potter and
Irene Prador. 3.50, British Movietonews.

9, Ord Hamilton, composer and entertainer, at
the piano. 9.5, Stars and their directors—Anna.
Lee. 9.10, Filin. 9.20, Repetition of 3 pro-
gramme. 9.40, Gaumont British News. 9.50,
Gillie Potter.

MONDAY,gJANUARY rr1th.
?Baird.)

3, British Movietonews. 3.10, Scenes from the
Arts Theatre production of *““The Soul of
Nicholas Snyder.” 3.25, Film. 3.35, Leonard
Henry. 3.45, Dancers and the Television
Orchestra.

9.20, Film.

9, Repetition of 3.45 programme.
9.50,

9.30, Cabaret including Gwen Farrar.
Gaumont British News.

TUESDAY, JANUARY 12th.
(Baird.)

3, Sidonie Goossens (Harp). 3.10, Gaumont
British News. 3.20, “ The World of Women ”’
—1, Setting a play. 3.35, Film. 3.45, Pegg
Cochrane (Violin).

9, Repetition of 3 programme. 9.10, British
Movietonews. 9.20, Repetition of 3.20 pro-
gramme. 9.35, Film. 9.45, Repetition of
3.45 programme.

WEDNESDAY, JANUARY r13th.
. {Baird.)
3, London Galleries; Talk by John Piper.
3.15, Film. 3.25, Nineteenth Picture Page.
3.50, British Movietonews.

9, Gaumont British News. 9.10, Repetition
of 3 programme. 9.25, Film. 9.35, Twentieth
Picture Page.

THURSDAY, JANUARY 14th.
(Baird.)

3, Home Affairs; discussion with photos and
diagrams between the Rt. Hon. Herbert
Morrison and John Hilton on London’s Green
Belt. 3.20, Gaumont British News. 3.30,
Music Makers—Carroll Gibbons. 3.40, Scott
Gordon’s Marionettes in ‘ Old-Time Music
Hall.” 3.50, Cabaret.

9, Repetition of 3.30 programme. 9.10,
Repetition of 3.40 programme. 9.20, British
Movietonews. 9.30, Repetition of 3 programme.
9.50, Cabaret.
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" Broadcast Brevities

Ultra-Short-Wave Relay

HERE is good news for lovers
+ L of quality reproduction. In
all probability the B.B.C. will
shortly establish an ultra-short-
wave service for the relay of the
National programmes, the trans-
mitter being situated on the roof
of Broadcasting House.

If and -when the decision is
made, probably in the next
month or two, it will largely be
due to the excellence of the
sound transmitter at Alexandra
Palace. Music critics—and not
only music critics—have been
able to forget the picture at
times in their enjoyment of the
sound reproduction. (This
sounds too good to be true, but
it is true.)

Provinces Also ?

In this connection the B.B.C.
also has its eye on the pro-
vinces, believing that, where
possible, facilities accorded to
the Metropolis should also be
available to the Regions. The
logical development would be
to install ultra-short-wave trans-
mitters at each of the provincial
centres for relaying either the
National or the Regional pro-
grammes to listeners who were
prepared to go to the extra
trouble and expense of picking
up high-fidelity transmigsion.

Eventually, of course, these
. ultra - short - wave transmitters
might be called upon to handle
television, but that is another
story.

L) =) ==} A =]

New Year Building
Activity
N addition to the start which
is to be made in 1937 on the
extension of Broadcasting
House, the year will see the in-
auguration of other building
schemes and the completion of
various works which were in
liand towards the end of last

year. These latter include the
new studio premises in Glasgow,
which may be ready by the
autumn, when we shall see the
return of Scottish broadcasting
to its spiritual home. The new
studio premises in Swansea will
be complete and occupied by
the spring, and a start will be
made on new studio premises in
Belfast.

. NEWS FROM |
PORTLAND :
i PLACE

CHANGING
SCENES. The
wreckers will
shortly be busy
demolishing all
these houses in
Portland Place
to make room
for the exten-
sion of Broad-
casting House.
Seven of the
houses are at
present occu-
pied by the
B.B.C.

New Transmitters

As regards transmitting
stations, the three new Empire
transmitters dnd aerial at
Daventry will be completed in
the early part of the year, so as
to provide an improved service
for listeners overseas in time for
the Coronation. The transmit-
ter at Beaumaris will be
opened shortly, and the station
at Stagshaw will be ready for
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““Geographia

BEAUMARIS, in the Isle of Anglesey, is the site of the next B.B.C.

station to take the air.

Wales, Northern England, and Ireland will

profit most from the new transmitter.

equipment in the early part of
the year. Its completion will
be followed by a start on the
new transmitter for the south.
west of England.

Smashing-up Portland
Place.

AN army of demolition men is

about to get busy in Port-
land Place, and B.B.C. staft
now occupying seven of the
doomned houses are to be moved
to nearby premises, the location
of which is being kept secret.

The Corporation has already
had copious experience of pour-
ing quarts into pint pots, and
will, no doubt, find a temporary
home for everybody. The only
people in the block who must
find accommmodation elsewhere
are the occupants of a Nurses’
Institute. For them the Cor-
poration has bought a building
on the opposite side of Portianc
Place.

[ N O ]

B.B.C. Staff Association ?

NE of the first activities at
“B.H.”” when the new
Governors are settled in will be
a close investigation of schemes
presented by Mr. St. John
Pym, Director of Staff Organisa-

tion, for the formation of a
staff association.
Time marches on, however,

and since the idea of such an
association was first promul-
gated, desire for it on the part of
the staff seems to have waned.

Wrongs Righted

Critics of the B.B.C. have
made much capital of the sug-
gestion that the ballot for or
against an association was a
forced one, i.e., that numbers
of the staff feared that they
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would get it ““in the neck”
whichever way they voted. The
suggestion -is quite untrue.

The feeling now seems to be
that the B.B.C., subject to its
own prerogatives, treats its
workers comparatively hand-
somely. Although a few cases
of inequality of treatment may

have cropped up here and
there, appeal to Thigher
authority almost invariably

means that matters are righted,

A A e A

More Staff for Television

RADUALLY the staff list at
Alexandra Palace is enlarg-

ing to cope with television pro-
gramme developments.  Last

week Mr. Reginald Smith, fresh
from the world of the theatre,
joined up as Assistant Stage
Manager.  Unlike many of his
tribe, ‘‘Reggie’’ is a stage
manager who can also act; he
was recently playing in Bernard
Shaw’s ‘“The Millionairess,"’
performed the other day for the
first time at Bexhill. Mr, Smith
was for years with André Charlot
in revue production—an experi-
ence which should help consider-
ably in the job of putting over
‘“peppy ~’ programmes in tele
vision.

[ N N T

Installing the President

NE of America’s most spec-

tacular “* O.B’s’’—the in-
auguration of the President—
comes to British listeners on
January zoth. Particulars of
the event—of the commentaries
from airships and ’'planes by ace
announcers at strategic points
along the processional route—
appeared in these columns on
December 11th.

A specialised anglicised com-
mentary will be given by Felix
Greene, the B.B.C. representa-
tive in New York.

The B.B.C. will pick up the
ceremonies at Tatslield, wvia
2XAD and 2XAF.
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- Dropp

Making
i Resistances

to Operate Four-volt

AC Valves from Five-

volt or Six-volt LT
Supplies

HERE are occasions-when it is re-’

. quired to employ a four-volt AC

heated valve in place of one taking

five volts or more, the replacement of an

early-type five-volt HT rectifier by .a
modern one being a typical case.

In itself this is not a difficult problem,
since the surplus volts can quite easily be
dropped across a resistance, and the value
of this resistance is easy to find from Ohm’s
Law. Thus, if one volt has to be lost and
the valve takes one ampere, dividing volts
by current we obtain a resistance valiie of
one ohm.

The question now arises as to the best
position for the resistance. It could, of
course, be inserted in one of the filament
leads, though a better plan would be to
divide il into two equal parts and include
half the total amount in each lead, as
shown at R in Fig. 1, thereby preserving
the symmetry of the circuit.

Choice of Wire

The gauge of wire to use is of some im-
portance, as it is always advisable to avoid
an excessive rise in temperature whenever
possible.

While there is considerable latitude in
the choice of wire, it might be useful to
know that No. 28 SWG Eureka will com-
fortably carry o.5 amp. For currents
greater than this, two or more strands
twisted together can be used, the required
number being the filament current in amps.
divided by o.5.

No. 28 SWG Eureka has a resistance of
3.914 ohms per yard, but for all practical
purposes this may be taken as 4 ohms.

Where one volt has to be dropped and
the current is one amp., the resistance
should have two strands of wire, and,
dividing it into two parts of 0.5 ohms each,
simple calculation shows that each strand
should be of one ohm. This is obtained
with 9in. of No. 28 SWG Eureka.

Volts

A o.2-ohm and a 1-ohm
resistance made as de-
scribed in the text.

In order to make the resistances compact
and easy to accommodate, they can be
wound in the form of a loose coil using
for a former a }in. rod or a pencil, though
when made in this form it is advisable to
employ enamelled or silk-covered wire.

Resistance Values

If we take the case of a rectifier requir-
ing 2.5 amps. at four volts and the valve
is to be used on a five-volt supply, the
total resistance will now be only 0.4 ohm,
or 0.2 ohm for each fildment lead. In this
case five strands of wire are needed, each
again gin. long; for five one-ohm resist-
ances in parallel gives 0.2 ohm. Twisted
together and wound as a coil, this length
of wire takes up only about §in. when the
turns are slightly spaced.

It is not uncomnion to find six-volt
windings on some old pattern mains trans-

Fig. 1.—The voltage-dropping resistances
are joined in the filament leads as shown
above.

formers, and for a four-volt one-amp.
valve a resistance of two ohms will be re-
quired. Two strands of the wire men-
tioned, cach 18in. long, twisted together
and coiled, will provide a one-ohm resist-
ance capable of carrying one amp. Two
such resistances are, of course, needed, and
each takes up about 1iin. only.
H. B.D.
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ing Filament wecartay
for the finest value in

All-Wave Receivers!

£7

6 VALVE ALL-WAVE

SUPERHETERODYNE
(complete with B.V.A. Valves)

Most popular receiver with ‘‘ Wireless World ” readers. The
“Wireless World” says; ““Seasitivity of the set on all three
wave bands cannot fail to give satisfaction . . . excellent
results on the short-wave band.”

Brief Specification: 8-stage, all-wave band-pass superhetero-
dyne, 7 tuned circuits. D.A.V.C. with “squelch * circuit valve
for noise suppression. Illuminated “ Airplane’ dial. Octode
frequency changer. 3-5 watts pentode. Switching for gramo-
phone pick-up. Wave ranges : 16.5-50, 200-550, 800-2,000 metres.

6 VALVE ALL-WAVE
SUPERHETERODYNE

(with radio frequency stage)

Performance (made possible by use of multi-electrode valves)
eqnal to that of many 8 valve receivers. 8 stages, 8 tuned
circuits, covering 3 wavebands—i16.5-2000 metres. Illumin-
ated ““ Airplane '’ dial (different coloured lights automatically
switched in for each wave range), giving principal station
names, with micro-vernier 2-speed drive.

Circuit in brief : Pre-selector circuit, radio frequency amplifier
{operative on all three wavebands), triode-hexode frequency
changer, double bandpass I.F.T. coupled LF. amplifier,
double diode-triode detector and L.F. amplifier. D.A.V.C.
applied to 3 preceding valves. 3 watt pentode output.
Variable tone control and volume control operative on radio
or gramophone.

All McCarthy receivers supplied complete with
valves, knobs, pilot lamps, leads, mains cable and
plug. 12 months’ guarantee. Deferred terms on
application, or through London Radio Supply Co.,
11, Oat Lane, E.C.2., Cash with order on 7 days’
approval. Also write for illustrated catalogue of
complete range of all McCarthy receivers.

MCCARTHY RADIO Lyo.

44a, Westbourne Grove, London, W.2
Telephone : Bayswater 3201/2.
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New Apparatus

Recent Products
of the

Manufacturers

ROTHERMEL-BRUSH MICROPHONE
MODEL B-1!

CRYSTAL microphones of the ‘sound
cell”’ type are widely used for cali-
bration work and high quality reproduction,
but their price has hitherto put then
bevond the resources of many who are
interested in experimental transmitting and
public address work.

The new Model B-1 bridges the gap be-
tween the inexpensive diaphragm-actuated
types and those with multiple cell con-
struction. It employs a single cell which
is mounted on a spring suspension inside an
attractively finished dull chromium case.

Rothermel-Brush Model B-1 sound cell
piezo-electric microphone.

The characleristic is, of course, quite frce
from any resonances that might be asso-
ciated with an auxiliary diaphragm, and
the cavity resonance of the cell itself,
probably in the region of 6,000 cycles, is 50
well damped that it causes no coloration.
The sibilants are reproduced without
emphasis and speech is remarkably natural.
The only difference in quality between ihe
B-1 and the more expensive G252P against
which it was tested was in the extremely
high frequencies associated with sounds
such as the jingling of keys.

The putput level of the B-1 is -72 db.,
i.e., an amplifier with a gain of 72 db,
would be required to give an output of
1 volt RMS for a sound pressure of 1 dyne
per sq. cm. The internal capacity is of the
order of o.0r mid., so that the external
capacity of leads, which are in any case
without effect on the frequency response,

will

Reviewed

make little reduction in the overall
sensitivity.

Supplies are obtainable {from R.A.
Rothermel, Ltd., Canterbury Road, High
Road, Kilburn, London, N.W.6, and the
price is £6 10s. complete with mounting
socket.

SOUND SALES “SUPER AUDITORIUM ”
LOUD SPEAKER

HE strenuous conditions of PA work will
soon reveal any weakness in the
mechanical design of a loud speaker, and
many types—even in the larger sizes—
which have an adequate reserve of power-
handling capacity for domestic use develop
faults of various kinds if they are pressed
into service for use with PA amplifiers.

For this reason Sound Sales, Ltd., have
developed a special loud speaker for use with
their power amplifiers, and although power-
handling capacity and reliability have been
given precedence, the frequency response is
also outstandingly good. The output at
10,000 cycles is at the same level as that in
the lower middle register, and there is &
gradual rise, but no pronounced peak in the
region between 1,000 and 5,000 cycles.
The trough at 7,000 cycles was investigated
and found to be solely a property of the
axial response, and could not be detected in
listening to the general radiation from the
diaphragm.

One of the principal points of failure in
highly stressed diaphragms is in the annular
surround which is usually relied upon,
together with the centring spider, for sup-
port. Parallel action is achieved in the
Sound Sales speaker without any assistance
from: the surround, which is made of flexible
woven material. The suspension is shared
by a rear centring spider and a series of
radial strips which permit an excursion of
the coil of approximately %in. at low fre-
quencies. It might be expected that the
strips would develop appreciable amplitudes

Wiveless World, January 8h, 1937

Sound Sales
speaker with dual suspension.

‘“ Super Auditorium '’ loud

when the applied frequency resonates with
their natural period of transverse vibration.
This proved to be the case, but the results
were entirely negligible as far as the general
radiation from the loud speaker was con-
cerned, as the area of the strips is only a
small proportion of the radiating surface.

To make quite sure that damage will not
occur as a result of the coil fouling the pole
pieces, a gap of %in. has been provided, in
which the massive magnet coil produces a
field of no less than 12,000 lines per sq. cm.

The “‘Super Auditorium”’ is rated fo
handle 15 watts when fitted with a proper
baffle, and the price is £12 complete with
output transformer.

—

The Radio Industry

HE Belling-T.ee Sei Lead Suppressor, Type
1236, has been discontinued in favour of
an all-wave suppressor (Type 300, price 21s.)
which is eftective on wavelengths above 10
metres—and {o some extent even below. The
Type 300, which is rated at 1 amp., now be-
comes the standard suppressor for connection
in the power supply lead.
LR
Alunize, I.td., of 34, North Street, Rugby,
has developed 2 metallurgical process for
joining together parts of aluminium and its
alloys. Those who are interested in the appli-
cations of the process to wireless work are in-
vited to apply for particulars.
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Axial response curve of Sound Sales ‘‘Super Auditorium '’ loud speaker on irregular baffle
(area approx. 22 sq. ft.), microphone distance 4ft., power input 1 watt.
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Letters to the Editor FIhIRGCEOE

The Editor does not hold himself responsible for the opinions of his cdrrespondents

SW Fade Out

IT may be of interest to some of- your
readers .to know of a remarkable effect
which 1 observed on Thursday, December
3rd, 1936. ] R

I was listening to GIA on approximately
15 metres at noon G.M.T., and was receiving
him at about R5 as against his usual R7/8,
when suddenly, at 12.15 p.m. G.M.T., he
began to fade, and within three minutes had
disappeared completely.

I promptly tuned in to Daventry (GSH)
on 13.97 metres, bringing him in at R4 in-
stead of his usual R7/8, and within a few
seconds he had disappeared as well.

I then tried to tune in the numerous CW
stations, which are always to be found work-
ing on wavelengths between 13 and 28
metres, but there was no sign of % single one
of them and the ether seemed completely
dead.

I tested the set in case any of the com-
ponents or the batteries had failed, but all
were in order, and the ignition systems of
lorries passing on the road could be clearly
heard, so the set was not to blame.

At 12.55 p.m. G.M.T. I tuned in again on
13.97 metres and found Daventry coming in
at a strength of R8, and GIA about the
same,

I happened to mention this complete
‘“fade out’’ to a friend of mine at 2 p.m.
G.M.T. the same day. He said that he also
had experienced a similar complete fade out
between the times mentioned by me, and
could not pick up any stations at all between
13 and 50 metres on his eight-valve short-
wave superheterodyne.

My set is a straight four-valve short-wave
set with a pentode output, battery operated,
with plug-in coils. The night of December
znd had been very thundery, 'without a
storm actually taking place, and the static
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NEW GERMAN DIRECTION FINDING

EQUIPMENT. To obtain the most accurate

measurement possible the Telefunken Co.

have made use of a cathod=-ray tube mounted

in the convenient manner shown in appa-
ratus of recent design.

had been a good Xg, so that listening was -

practically impossible.
December 3rd there
static.

I should be very interested to know
whether any of your readers experienced a
similar complete ‘‘ fade out’’ on this date,
and also whether any reason can be given

On the day of
was practically no

for it. P. F. M. BARRETT.
4th Dec., 1936.
Gold Coast Colony.
[This ** fade out’’ was commented upon

by Ethacomber in The Wireless World of
December 25th, 1936, page 670.—ED.]

Valve Nomenclature

I HAVE read with interest a paragraph in

the columns of ‘“ Diallist’’ in which he
pleads for a more appropriate name to de-
scribe what we know as a ‘' valve.’

I notice that he considers the word valve
is less apt for an amplifier than a rectifier. [
think in this case he is thinking of some
kind of non-return or safety valve for his
mechanical analogy. The type of mechani-
cal valve that I visualise in this connection
is the type for controlling the flow of liquids
or gases by means of a handle (what is
known as a tap when on a small scale).

With this analogy one can consider the
small energy required to turn the tap or
valve to correspend to the grid potential and
the powerful flow of fluid to correspond to
the strong electron flow.

With this outlook I do not think the word
valve is quite so inappropriate in describing
amplifiers. (The flow of water in a small
tube can actuate a valve of another tube
carrying far more water.)

It seems a little difficult to find a more
descriptive name applying in general.to all
radio valves. The only one I can think of is
electron flow control tube, or electron-con-
trol tube.

I am afraid this would delight none but
the Teutonic mind.

May I suggest that an entirely new word
should be coined? I submit electrol, a
shorlened form of electron control.

This word, unfortunately, loses most of its
descriptiveness. I owever, no word which
is descrlptlve in one language can be fully
descriptive in another.

In this case I may mention the standard-
isation of the names of the chemical ele-
ments. They are quite non-descriptive in
any modern language, and yet they have
been accepted by all countries.

London, W.C.1. J. ARNOLD.

Rejecting Whistles

I AM so sorry to sce from your issue of

December 25th that my previous letter
had quite failed to soothe Mr. Baggally—
perhaps his Christmas holiday has now suc-
ceeded in doing so.

It seems to me that the matter couid
only be fully argued out in a long and very
high-brow letter, which I am certainly not
going to write. After all, the proof of the
pudding is in the eating. My whistle-filter
suits me better than his, and T would not
for the world quarrel with him if, in spite
of that, he prefers his own.

P. K. TURNER.

Isleworth.

PHONE !
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NMPORTANCE
in the /‘70/'&
e (.02

THE "ROLLS-ROYCE"
OF LOUDSPEAKERS

Used to denote perfection, the term
Rolls-Royce has become part of the
English language. When it comes
to radio sets nothing denotes perfec-
tion so surely as the use of a Rola
G.12. No manufacturer would use
a speaker of the very highest guality
unless he intended his whole set to
ke worthy of its reproduction. The
Rola G.12 is a high fidelity 12
diameter unit of unsurpassed per-
formance. Already manufacturers
have found that it is the models with
G.12 speakers that show the greatest
sales increase. Pe guided by their
experience—install Rola G.12’s in
your receivers.

G.12 D.C. (as illustrated) Stripped and

EEEE TR oy T

without Transformer ... £315 0
G.12 D.C. Complete with Transformer.
Mounting Stand, Handle

and Base £ 5 0
G.12 D.C. with Mounting Stand, Handle
and . but without

2418 ©

Transfo!
G.12 D.C. Sttlppe¢ but with Trans-

form: £ 4 0
(When ordenng pleias;r state erld Resistance and

ner required.)
G.12 P.M. less Transtormer £416 0
G.12 P.M. with Transformer £ 5 0
For Public Address work both the P.M. and Ener-
gised Models can be supplied with a 15 ohm Voice
Coil at an additional charge ot 3/-.

Write for Folder A

OVER 7 MILLION IN USE

Keprodicess

THE BRITISH ROLA CO.. LTD.

MINERVA. ROAD, PARK ROYAL NW.10.
WILLESDEN 4322-3-4-5-B.
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Brief descriptions
of the more in-
teresting radio
devices and improve-
ments issued as patents
will be included in this
section.

* IMPACT " AMPLIFIERS

A ‘““cold’  electron-amplifier

consists of a series of open or
network electrodes arranged, in in-
creasing order of potential, along
the ‘axis of a series of concentric
cylinders biased to a relatively
higher potential.
of electrodes A . . . D are aligned
inside the cylinders A1 . . . C1, the
biasing voltages for each being
tapped off from a common source
of HT. The whole of the elec-
trodes are enclosed in a cup-
shaped collector K carrying the
highest potential.

An electron entering the device
at E strikes against the first open-
work electrode A, and the
secondary electrons so produced
are accelerated and strike in part
against the next plane elec-
trode B and in part - against
the open-work cylinder A1. This
process is repeated at the
electrodes B and Bz, until the am-
pified stream reaches the final
stage D, from which it passes to
the collector K and so to the out-
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Electrode assembly in the cold
cathode-ray-type amplifying
valve.

put lead Z. The amplifier works
without inertia and in a vacuum,
without any gas-filling. The
electrodes are preferably coated
with cesium oxide to increase
emission.

The British Thomson-Houston
Co., Ltd., Convention date (Ger-
many), March 7th, 1935. No.

454133.
o 0 0 O

TUNING INDICATORS
HERE is a known type of
tuning indicator in which the
deflection of the spot of light on
the fluorescent screen of a small
cathode-ray tube shows when the
circuits are accurately in resonance
with the incoming signals.
According to the invention this
idea is applied to a combined
sound-and-picture receiver, the
cathode-ray tube normally used to
reproduce the televised picture
being utilised to show also when
the circuits are correctly tuned.
As shown in the Figure the
cathode-ray tube C is arranged to
be switched momentarily across a

The first series -

resistance R in the anode circuit of
the first detector valve V of a
superhet receiver. When the
switch S is moved to the upper
pair of contacfs the voltage across

Recent Inventions

BROADCAST RELAYS
IN order to allow each subscriber
in a wired relay system to
control the tone response of his
own loud speaker; without affect-

Wirveless World, January 8th, 1037

of the received picture.
ticular compass reading

required bearing.

One advantage is that only a
single wavelength is required to
transmit both the picture and the
directed beam, whilst a second is
that the critical bearing—indica-

The par-
that
occupies the centre of the receiver
screen at the moment of the sud-
den change then indicates the
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Arrangement of the circuit for using the cathode-ray tube in a television receiver as a tuning indicator.

R deflects the electron stream so as
to indicate whether or not the
tuning is correct. The degree of
deflection that indicates resonance
can be controlled by adjusting the
tapping point P, On moving the
switch S to the lower contacts
scanning-voltages are applied to
the deflecting plates of the
cathode-ray tube from. the usual
time-base circuit (not shown).

Marconi’s Wirveless Telegraph
Co., Lid., and A. A. Luwnsell.
Application  date March 11th,
1935. No. 453499.

0000

BAND-PASS COUPLINGS

THE Figure shows a coupling
suitable for handling television
or other signals having a Dband-
width greater than 20 k/cs. The

coil A in the anode circuit, say of .

the first intermediate-frequency

ing other subscribers’ instruments
which may ‘be connected in
parallel, a variable resistance
shunted by a fixed or variable
choke is inserted, as.a unit, in
series with one of the supply leads.
A switch allows the unit to be
brought into operation or ‘short-
circuited, as required.

G. A. Barden and Goodwmans

(Clerkenwell), Ltd. Application
date January 17th, 1936. No.
454903.

©c 0o o o

DIRECTION-FINDING BY
TELEVISION

THE bearings of a ship relative

to a distant beacon-station
are transmitted to it by television,
so that the required information
is shown directly in visual form.
A picture of a compass scale, sur-
mounted by the name of the bea-
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Wide-band inter-valve coupling circuit for television reception.

valve of a superhet receiver, is
tuned approximately to the lower
limit of the frequency band, whilst
the coil B in the grid circuit of the
next amplifier is tuned to the
upper limit. A third coil C,
coupled to the other two, is tuned
substantially to the middle of the
frequency band. Each circuit is
damped by parallel resistances R,
R1, Rz, whilst the mutual coup-
ling between the coils is adjust-
able.

L. R. Merdiler and Baird Tele-
vision Ltd. Application date
March 18th, 1935. No. 453847.

con station, is transmitted omni-
directionally. At the same time a
directed ‘“beam’’ is swung
around the horizon from the same
transmitter, and this is used at the
receiving end to produce a sudden
change in_the overall illumination

tion is shown with sharp discrimi-

nation.

Marconi’'s W. T. Co., Ltd.,
R. K. Kemp and D. L. Plaistowe.
Application “date March 271k,
1935.- No. 454256.
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SHORT-WAVE RESONATORS

THE Figure shows a resonator or
oscillatory unit used for ultra-
of a
central conductor A fitted at each
end with bell-shaped portions B

short waves. It consists

/ ci 71 B
g W e N E;i;::é
A
ci B

Method of coupling an ultra-
short wave aerial to a high
Q' oscillatory circuit.

and C having flanges BI,

distributed
capacity.

inductance

One advantage of the unit is
that there is very little damping,
so that the frequency is stable,
whilst another is that it produces
no external field. The part A is
an aperture to
admit a single wire loop L which
couples the resonator to a dipole

provided with

aerial D.
N. V. Philips’ Gloeilampen-
fabrieken. Convention date (Ger-

many), March 18th, 1935.
454208.

C1
to increase the capacity between
them. One of the flanges B1 is
adjustable relatively to the other.
The unit oscillates by virtue of its
and

No.

W.C.2, price 1/- each. A select

The British abstracts published here are prepared, with the permission
of the Controller of H.M. Stationery Office, from -Specifications
obtainable at the Patent Office, 25, Southampton Buildings, London,

ion of patents issued in U.S.A. is

also included.
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MISCELLANEOUS ADVERTISEMENTS

NOTICES

THE CHARGE FOR ADVERTISEMENTS in these
columans is

12 words or less, 3/- and 3d. for every
additional word.

Each paragraph is charged separately and name and
- address must be counted.

SERIES DISCOUNTS are allowed to Trade Advertisers

_ as follows on orders for consecutive insertions, provided a

contract Is placed in advance, and in the absence of fresh

| instructions the entire ‘‘copy» is repeated from the

. previous issue : 13 consecutive insertions 5% ; 26 con-
- secutive, 10% ; 52 consecutive, 16%.

ADVERTISEMENTS for these columus are accepted
up to FIRST POST on MONDAY MORNING (previous
to date of issue) at the Head Offices ot * The Wireless
World,” Dorset House. Stamford Street, London, S.E.1,
or on SATURDAY MORNING at the Branch Offices,
19, Hertford Street, Coveniry ; Guildball Buildings,
Navigation Street, Birmingham, 2; 280, Deansgaie,
Manchester, 3 ; 268, Renfield Street, Glasgow, C.2.

Advertisements that arrive too late for a particular
1ssue will automatically be inserted in the following issue
unless accompanied by instructions to the contrary. Ail
advertisements in this section must be strietly prepaid.

The proprietors retain the right to refuse or withdraw
advertisements at their discretion.

Postal Orders and Cheques sent in’ payment for adver-
tisements should be made ——gq. Dpayable to ILII
& SONS Ltd., and crossed ﬁs__,_,— Notes being
untraceable if lost in transit should not be sent as

remittances. e

‘All letters relating to advertisements should quote the
number which is printed at the end of each advertisement
and the date of the issue in which it appeared.

The proprietors are not responsible for clerical or
printers’ errors, although every care is taken to avoid
mistakes.

NEW RECEIVERS AND AMPLIFIERS

A
A

EGALLIER'S, Ltd., the Firm for Reliable Short

Wave Radio (1937), have or show, in London the
Jargest selection of fully guaranteed brand new all-wave
receivers; callers fnvited to handle all at tbeir leisure
without™ obligation to purchase; all 8.W. receivers guar-
anteed to get stations on the low bands, including the
Aniericas, etc. Hours of business, 11 a.m.-7 p.m., Sator-
days 9 p.m. Early closing day Mondays. Al goods
cash with order or c.o.d.; handsomely illustrated cata-
logues available; send large stamped addressed envelape
with all enquiries.

E Guarantee to Receive the American Transmissions:

at full programme strength aiter 3 p.m. daily;
those interested welcomed without obligation.
h.—Valves for American recetvers, al] guaran-
teed, each a first, no seconds or throw-outs; for
cvery known set, from 1927-37; metal, metal glass, glass
counterparts and glass; in ordering, just state type and
namber; we have it, even up to the latest 6L6; all post
paid; line cords for all Midgets, 4/6.
—_.—" Doublet " Aerial Belden No. 8917, complete
H ready to erect; the most efficient made, having
a variable coupling unit covering all bands.
.—'“ Challenger "* Table Grand Model 7-valve super-
het, ** Mono-vision '’ tuning comntrol, A.C. 200-250
volts, 3 bands 17.55, 190-550, 800-2,000 metres, 5
watts output, tone control, delayed A.V.C.; carriage 4/6;
{16%x16x8).
~‘* Challenger ** Table Model 6-valve superhet, 3
bands, 16-52, 190-550, 900-2,000 metres, A.V.C.
tone control, P.U. terminals (17x13x9), A.C./D.C., 200-
250 volts; carriage 4/-; also available in A.C., same price.
1 Guineas.—The new Challenger 8 (type 800) table
model De Luxe, 22x18x12 high fidelity 8-valve
superhet, A.C., 200-250 volts, wave-ban 3
metres, simplified centralised tuning, super Vernier, slow.
fast tuning self-contained control panel, perfect tone
quality at_ low volume, neiw type 10-inch M.C. speaker,
from a_ whisper to 8 watts pure undistorted tome, no
overloading at full volume, oscillator fundamental without
use «of harmonics, persistent oscillator of highest output,
isolating filters eliminate oscillation and meotor-boating,
fully delayed A.V.C. bias. absolute minimum of noise and
sensitivity control for moise suppression, A.V.C. re-enforced
capacitators prevent drift, pre-aged intermediate frequency
transformers, I.F. barrier, discs, anchor coil leads, plug in
loud-speaker, also provision for external speaker, moisture
sealed out by tropical zone impregnation, .sel’f healing
electrolytic condensers, one complete chassis of dread-

nought construction, moderate voltages assure full valve -

life, economical to operate (consumption 65 watts), long
lifo eliminates repairs, correct valve selection, ne com-
promise, no hum, full weight transformers, true push-
pull, stabilised high tension supply, stabilised biases,
ceramic coil insulation, fully loaded plate coils give maxi-
mum gain, pre-balanced coil assembly, matched sets of
individual coils, no taps, sealed insulation, thin lamina-
tions ot special silico steel, 7 K.C. selectivity, fractional
microvolt semsitivity, shielded swnchmg,_ permits high-
gain, positive silver-plated contacts, eliminates switch
noises, audio frequency range 30-8,000 cycles, diode detec-

(This advertisement continued in third column.)

‘“ Radio Data Charts,”” A Series of Abacs

coverage 11-2,050-

>
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DEMONSTRATION
“The proof of the pudding ......”

A few days ago a new customer wrote to us,
apparently almost in fear and trembling, to ask
whether if he called on us he could actually hear
our products.

So we want to make our views clear to you as
we did by letter to him : we infinitely prefer our
élients to hear before they ‘buy.

No matter whether you are a skilled amateur or

a non-technical lover of music—our staff will -

discuss your requirements intelligently, without
trying to force a sale.

Open house is kept during our usual business
hours (9 to 6 except on Saturdays, when they

are 9 to I) and during that time we try always

to have a skilled demonstrator available.
We do even more : for those who cannot get
here during business hours we are almost always
ready to demonstrate at other times; but for
this it is necessary to arrange an appointment.
It is, in actuakpractice, always advantageous to
make an appointment, for an unexpected caller
may have to be kept waiting. There is always
the possibility that the piece of apparatus he
particularly wants to hear may not be con-
nected up, or that the demonstration room may
be engaged.
For the benefit of callers; here is a simple map
showing our location. We give it, not because
our office is hard to get to—it isn't: but
because the postal address is rather misleading
as to the best way to reach it.
Osterley Station, J

Hounslow Branch,
B Piccaditly Line & District Riy.

==GREAT WEST ==o

ROAD

==ROAD=

Trafficlights X
Seventh from the
London end of
Great West Rd.

THORNBURY

Here are a few further notes for those coming
by road-from more distant.places.

From the West and South-West : make for the
Great West Road, and then follow our map.

From North-West, North and North-East : get

on to the North Circular Road, follow it to the
Great West Road ; and then follow our map.

. From South-East and South: make for Rich-
mond ; there enquire for Isleworth, and then
for Thornbury Road in Spring Grove.

W hevever you come from, we shall be glad to see

T
HARTLEY TURNER
RADIO LTD,

THORNBURY ROAD,

ISLEWORTH, MIDDLESEX.
Telephone : HOUnslow 4488

NUMBERED ADDRESSES

For the convenience of private advertisers, letters
may be addressed to numbers at ** The Wireless World **
Office. When this is desired, the sum of 6d. to defray
the cost of registration and to cover postage on replics
must be added to the advertisement charge, which must
include the words Box (00, c/fo * The Wireless World.”
All replies should be addressed to the Box number
shown in the advertisement, c/o * The Wireless World,”
Dorset House, Stamford Street, London, S.E.1.
Readers who reply to Box No. advertisements are warned
against sending remiltance through the post except in
registered envelopes : in all such cases the use of the
Deposit System ts recommended, and the envelope should
be clearly marked ** Deposit Department.'

)& DEPOSIT SYSTEM

Readers who hesitate to send money to advertisers
in these columns may deal in perfect safety by availing
themselves of our Deposit System. If the money be
deposited with *“ The Wireless World,” both parties
are advised of its receipt.

The time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to depositor. Carriage is paid by the buyer,
but in tbe event of no sale, and subject to there being
no different arrangement between buver, and selier, each
pays carriage one way. The seller takes the risk of loss
or damage in transit, for which we take no responsi-
bility. For all transactions up to £10, a deposit fee of
1/- is charged : on transactions over £10 and under
£50, the fee is 2/6; over £50, 5/~ All deposit matters
are dealt with at Dorset House, Stamford Street,
London, S.E.1, and’cheques and money orders shonld

* be made payable to Iliffe & Sons Limited.

SPECIAL NOTE.--Readers who reply to advertise-
ments and receive no answer to their enquiries are
requested to regard the silence as an indication that the
goods advertised bave already been disposed of. Adver-
tisers often receive so many enquiries that it is quite
impossible to reply to ezch one by post. When sending
remittances direct to an advertiser, stamp for return
should also be included for use in the event of the
application proving unsuccessful,

NEW RECEIVERS AND. AMPLIFIERS

(This advertisement continued from first column.)
tion, prizmatone high fidelity R.F.- preselector stages on
all bands, carringe, 6/-; for experimenters, less cabinet
deduct 15/-; if public address Rola 12in. G.12 supplied
in place of standard speaker, add £2.

£l 7/17.—Cballenger 8 Console 800 C., height 3 feet

6 inches, width 24 inches, depth 1215 inches,
chassis as incorporated in 800 model but incorporating
:}(1)7 G.12 high fidelity 12in. speaker; carriage and crate

2 Guineas.—* Challenger 800 R.G.” radiogram with

automatic record ‘changer; measurements, height
2 feet 8 inches, width 3 feet, depth 21 inches; this also
;%(?rporat,es the G.12 and tweeter; carriage and crate

OTE.—The Challenger 800 is available for A.C./D.C.
200-250 volts, employing 11 valves, at an additional
cost of 20/- on each model o

£l 6.—Oha]lenger 12 A.C./D.C. 200-250 volts, 4 bands
11-2,050 metres, the first time that D.C. users
have been able to get 10 watts undistorted from their
speaker, which is a large 12in. K. type Rola, triple
parallel rectification, push-pull paraliel four pentode out-
put, carriage and crate 7/6.
£5 0.—Ch_alleuger * Model 5240 ™ 24-valve superhet.
twin chassis, valve and “ 2" Public address
speaker, with 60 watts undistorted ' output, sensitivity
14_microvolt absolute, tuned H.F. stages on 21l bands, 3
LF. stages, the last one being used -for selectivity only,
{frequency respouse at the speakers within 2db over whole
range, -wave band coverage 5-2,050 metres in 5 bands,
Magiceye tuning, variable selectivity, receiver chassis
heavily shielded and chromium plated, Centro-Master
automatic control unit, - dual rectifier, signal channel
separate from A.V.C. system, linear diode detection,
separate rectifier to provide A.V.C. voltage, radio ire-
quency pre-amplifier stages eliminate repeat points and
whistles, and provide maximum signal to noise ratio, beam
power output valves, .polychromatic dial scale, prizmatone
high fidelity, uni-control 2-speed free-wheeling tuning, band
spread Magna dial and second-hand, automatic band in-
dicator, automatic_interstation noise suppression, separate
bass boosting amplifier. automatic frequency control, iron
core LF. transiormers, code interference filters, antomatic
volume control, beat frequency oscillator; carriage 18/-;
also available in various gramophone and console cabinets.

EGALLIER'S, Ltd, 18, Connaught St., Marble_Arch,
London, W.2. Paddington. 2745. 13536

ALER’I‘ RADIO Co.

LL-WAVE Receivers at £7/7, £9/9, and £13/13,
A.C. or A.C./D.C.; ‘Midget and other receivers up

to 23 valves: for DX work we can supplvy the latest com-
munication models.—21, East Rd., N.1. Clerkenwell ?3827216

HARMAUR RADIO 1937 Recelvers.

MERICAN-BOSCH " CentrOmatic "' All-wave Sets,
Freed-Eisemann compact portable .receivers, -Pierce
Alro A.C./D.C. all-wave and car. radios, Raytheon valves;
trade enquiries.
HE HARMAUR RADIO Co., Ltd., 8, Clifford St., New
Bond St., London, W.1, o {0499

Post free 4/10
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AIR KING.
THE Royalty of Radio.

MODEL Empire 11-valve 4-band Supersonic Heterodyne
Receiver for A.C. 100 to 260 Volts, incorporating
every refinement kmown to modern radio technique, large
illuminated dial, indicating each wave band separately
marked in station names, wavelengths, and frequencies,
with the famous exclusive beam tuning system, Magic
Eye indicator for increased sensitivity and silent pre-
cision tuning, illaminated indicators to show high
fidelity and gramo. pick-up, high fidelity assured by two
balanced speakers, onme acting as special amplifier for
high audio frequencies and one large concert type dynamic
speaker for full range. audio irequency range from 40 to
9,000 cycles, special band expansion intermediate fre-
quency transformer on first stage, variable selectivity.
Tull range variable tonme control, A.V.O.
ODEL Duchess 6-valve 3-band Superhet. Receiver
for A.C. 100 to 250 Volts; this reeceiver is boused
in an attractive lay down walnut cabinet.
MODEL Envoy for A.C./D.C. Mains, 100 to 250 volts,
no line cord used. -
BIODEL Marquis 6-valve 3-band Superhet. Receiver
for A.C. 100 to 250 Volts, in tastefully designed
monlded one-piece bakelite cabinet, obtainable in ivory,
red, walnut and ebony.
MODEL Ermine 6-valve 3-band Superhet. Receiver for
A.C./D.C. 100 to 250 Volts, no line cord used, a
splendid set of proven popularity.
LL Models Feature Beam Tuning, Magic Eye indi-
cator, gramo. pick-up counections, and special out
put valves.
ALL Sets Fully Guaranteed.

H.P, Terms Available from 3/- per Week.
OUR Technical Department is at Your Bervice.

ARCTURUS Valves for Improved Radio Reception on
All Types of Receivers.
ARCTURUS, the only line made In 4 ranges, glass,
metal, G type, and metal modernisers.
W‘RITE for Lists o' These Famous Valves; prices {from
4/9 each. 0
HOLESALE and Trade Enquiries Imvited; generous
terms.
IR KING RADIO, 115, BShafesbury Av., Cambridge
Circus, W.C.2 (l1st floor above Barcl’ay's Bank).
‘Phone: Temple Bar 4878 {all lines). All receivers
assembled in Englan (3406

ROYAL RADIO Co.
EBTABLISHED 1908.

ALL-WAVE Recelvers, suitable for use on ships, as
supplied to officers of many shipping limes.
TR 8 and 10 Metal Valve Al-wave Receivers; 15.
2,000 metres, acknowledged by the trade as the
bLest for range, tome, a_nd general performance.
ATEST 6-valve Car Radio, A.V.C., remote control,
no suppressors required.
A FULL Range of the World Famous Fergusson and
Pilot Modcls Stocked.

ALL Setzs Fully Guaranteed by Ourselves.
ALL Types of American Valves Stocked.

NY Make of Set Serviced by Our Qualifi Radio
Engineers at Reasonable Charges. .
AY Us a Visit Any Time, or send for full range cata-
logue; 1%d. stamp will be appreciated.
YAL RADIO Co., 5, Buckingham Rd., South Wood-
Rolord, London, E.18. ‘Phone: Buckhurst 2736, [3499

°t SERVICE With o Smile.”
HENRY FORD RADIO, Ltd.,

ECTRONIC House, 22, Howland 8t., Tottenham
ElCanRas wi “Rtuseur 6675, fos11

BOYS the Swellest Compact on the Market, 4
£3 valves A.C./D.C. M.C, speaker, smart fahric covered
case, good quality reproduction, plenty ol stations.

9/6.—6-valve all-wave superhet, A.C./D.C,

£5/1 National Union valves, 17/2,050 metres.
.—7-valve all-wave super, with cathode ray tuning

£9/9 eye, mono-vision dial, marvellous performance.

/1 0.—-All-wave superhet, 1937 model with R.F.
£10 stags, Universal transformer, 100-250
volts A.C.

3.—8-valve 4-band superhet, 121,/2-050 metres,
£]3/1 8 watts output, every, modern refinement,

available in A.C. and A.C./D.C.

LI, Sets 100% Guarantee, set 12 months—valves 6
A- months; carringe free; satistaction or money refunded.
RADIOGRAPHIC, Ltd., 66, Osborne 8t., Glasgow, [C.l.s

349

RANS-ATLANTIC RADIO Co., 15, Perey St., W.1.
T Museum 3096.—Splendid range of American: A.C./
D.C. Compacts from £3; all-wave consoles, etc.; Philcos
stocked. .

RANS-ATLANTIC for Ameriean and English Repairs;

“ Wireless World " sets a speciality (24 hours’ ser-
vice). * The finest service at your disposal’ {3513

HASSIS, modern all-wave and two-band designs avail-
able; chassis and sets to your requirements; fourteen
years' specialised experience.—Berclif (Simmonds Bros.),
38, Rabon Lane, Smethwick. (3525

PILO'I‘. Forguson, Pegasus and Air King all-wavers lead

the field; our deliveries are prompt in original car-
tons with full guarantees; your trade card will bring our
wholesale catalogue from the authorised distributors.—
Leonard Heys, 36, Henry St., Black pool.

PNew Pear Good IR-ishes and
Bargains from

GALPINS

ELECTRICAL STORES

75, LEE HIGH RD., LEWISHAM,
LONDON, S.E.13.

TERMS : CASH WITH ORDER OR C.0.D.
Telephone : Lee Green 5240.

DYNAMO BY “CROMPTON,’’ shunt wound, four pole, out-.

put 50/756 v. 25/20 amps., £4 10s.

TRANSMITTING VARIABLE CONDENSERS, .0005 m. glass
case type, 12/6.

FLUORESCENT SCREEN, 17x14in., framed, as mew and
complete with protected mounting frame, £3 10s. C/F.
X-RAY TUBES, new condition, with Tungsten Target,
15/- ; with Platinum Target, 20/-. C/F. Packing free.
EX-R(.‘:.F. MORSE KEYS, fully adjustable, pricc 2/6.

Post 6d.

WESTERN ELECTRIC MICROPHONES, solid back type,
very sensitive, 2/6 each.

Ml Rgl':HONE RANSFORMERS, high ratio, finest quality,
2/6 each.

ELECTRIC LIGHT CHECK METERS, Maker * Ferranti,”
1 kilowatt-hour type, 200/250 v. single phase b0 cycle, for
subletting, etc., 8/- each. Post 1/-.

MULTIPLE SWIfGH, with sensitive actuating Relay, as new,
ex. automatic Phones, 4/6 each.

V.ARI'I;/%LE RESISTANGES, 300 ohms } amp., 20 studs, small
size, 5

DYNAMOS for Lighting or Charging, all shunt wound,
fully guarantecd, 150 v. 12, 17/6 ; 20 v. 5 a., compound,

3?‘-; all C/F.

CHARGING RESISTANCES or Shunt Regulators. Stud,
switcharm type, 12/6 each, to suit your requirements.
C.A.V. AUTOMATIC CHARGING CUT-OVUTS, suit any volt-
age, 7/6 each.

ISENTHAL VARIABLE RESISTANCE, to carry 10 to 15 amps.,
fitted O to 15 a/meter and PilotLamp, as uew, 17/-, C/F.
G.P.0. GLASS TOP RELAYS, Type B, highly sensitive,
7/6 each.

DUPLEX TELEGRAPH MORSE KEYS, send-and-receive
type, 12/6.

BRIDGE TYPE GALVOS., horizontal type, super sensitive,
fully calibrated scale, price 7/6. Post 6d.

BELLING ELECTRIC FIRES, 200/250 volts 2 kW., 2- or 3-bar
tvpe, lu good condition, 15/-, F.

EXIDE 2-volt 30/60 a.h. unspillable Accumulators, type
3PZ3, Guaranteed sound. 2/6 each. Post 1/-.

MOVING .COIL METER Movements for recalibrating into
multirange meters, 5/6 each.

FILAMENT TRANSFORMERS, 220 v. input, 20 v. 32 amps.
out, 35/-, C/F.

DIMMER SWITCH for 12 volt control, suitable for regulating
electric trams, 12 v. lighting, etc., 2/6 each.

R.A.F. CHARGING CUT-OUTS, also fitted voltage regulators,
fully adiustable, suitable for 12 to 20 volt charging dynamos,
price 2/-. Post 6d.

EX-R.A.F. SEARCHLIGHT, 12in. dia., beam arc type, as aew,
power 2 kW., £3 10s, C€/F. .
EX-R.A.F: TRANSMITTER, 3 valve (no valves), in case
12X 8 %6, short wave approx. 10 to 50 metres, 10/-, Post 1/--
EX-R.A.F. MICROPHONE TRANSFORMERS, various ratios,
high grade, 3/6 ; Ditto, without case, 2/6.

VENNER TIME SWITCH, 250 volt 20 amp., 45-day elock, £3.
HIGH-VOLTAGE CONDENSERS, I mf., 2,500 v. test, 2/6,
post 6d. ; 005, 30,000 volt, oil, 15/- ; 1 mf., 2,000 v. working,

3/6.

MAINS LIGHTING DIMME RS, Slider type, Worm and Wheel
drive, 1 kW, 25/- ; 2 kW, 32/6.

8.T.H. VARIABLE RESISTANCES, 250 ohms,1 to$ amps.

15/-. C/F.

ZéNITlJ VITREOUS RESISTANCES, 3,000 ohms, 200 m/A,
2/- ; 2,000 ohms, 100 m/A, 1/-; 20,000 ohms, 50 m/A, 1/6 5
1,000 ohms, 200 m/A, 1/3 : 120 ohms, % amp., 1/-. Post 3d.
EX-R.A.F. MARCON! R. VALVES, 6 v. Bright Emmitta,
suitable for small experimental transmitters, Morse practice,
etc., 1/-. Post free,

TEAK BOXES, size 10in. X 10in. X 10in., covered with water-
proof canvas, fitted carrving strap and folding aluminium
stand, condition mew and unused, suitable for tool boxes,
mounting all test meters, portable wireless sets, ete., etc.,
price 1/9.  Post Od.

MAGNETIC KEY, on basc 3lin. hy 7in., triple contact,
solenoid action, low voltage working, 2/6. Post 6d.

MULTIRANGE METER, moving coil, 8}in. scale, reading'

0-50 and 0-500 m/A, also 0-5 and 0-50 volts, 20/-.

MORSE KEY and BUZZER (high note), complete on
mahogany base with terminals, long bar key, solid brass
construction} not a toy, but a serious G.P.(g. type- Morse
practice set, price §/-. Post {rce.

20-WATT AMPLIFIERS, ¢ Savage” Transformers and
Chokes, “ Mullard”’ and * Marconi ” Valves, complete set
wired ready for use, believed in perfect working order, but
not guaranteed, 220 v. A.C. mains working, £4 15s. C/F.
SAVAGE TRANSFORMERS, 450-0-450, 250 m/A, 4 v.-7 a.,
4v.-4a,4v.-4a.and 4 v.-2a,,22/6 ; Ditto, 1,000-0-1,000 v.,
250 m/A, 25/-.

SAVAGE CHOKES, 40 Henry, 250 m/A, 15/-.

VISUAL WAVEMETERS, 350 to 550 metres, 6/6..
TWO-VALVE AMPLIFIERS, with valves, suitable for
Microphone or Gramophone, 7/6.

P.M. LOUDSPEAKERS by iwell-known makers, in Walnut
cabinet, fitted volume tonc control, 12/6 post free; Ditto,
no cabinet, 10/- post free.

“ The Wireless. World Diary for 1937." Price.1/6 net

NEW RECEIVERS AND AMPLIFIERS

‘ARMSTRONG COMPANY Manufacture 8 Radio Re-
ceivers in Chassis Form, briefly described hereunder.
RMSTRONG 6-valve All-wave Superheterodyne Radio:
gram Chassis, for A.C mains, complete with Rola
speaker; £7/10.
RMSTRONG 8-valve 4 Wave-band Radiogram Chassis,
with phase reversed push-pull output; £9/17/6.
RMSTRONG 6-valve 4 Wave-band Radiogram Chassis,
-with large triode output; £8/17/6.
RMSTRONG 8-valve 4 Wave-band Radiogram Chassis,
with radio-irequency stage and push-pull output;
£11/11.
A RMSTRONG 7-valve 4 Wave-band Radiogram Chassis,
with radio-frequency stage and slngle triode output;
£10/10.
RMSTRONG 8-valve 2 Wave-band Radiogram Chassis,
with 8 watt push-pull output; £8/10.
RMSTRONG 6-valve 2 Wave-band Radiogram Chassis,
with single large triode output; £7/10.

ARMSTRONG Chassis Carry 12 Months’ Guarantee.

RMSTRONG Chassis are Sent 7 Days' Trial, carriage,
packing, and crate free.

RMSTRONG MANUFACTURING Co, 100, King's
Rd., Camden Town, N.W.1. 3460

RECEIVERS AND AMPLIFIERS
CLEARANCE, SURPLUS, ETC.

ALLb]Re(mtone Sets, advert. last week, still avail-
able. . 0

HENRY'S._ 72, Wellington Av., London, N.15. Stam-
ford Hill 2907, [3545
LEARANCE List (Trade Only).—Write Leonard Heys,
C 36, Henry St., Blackpool. [05)2’7
END for Bargain List of Brand New Decontrolled
Receivers: amazing prices—P. A, 0., Ltd,, 54, Lamb's
Conduit St., W.C.1. [2243

PUBLIC ADDRESS EQUIPMENT

SPECXAL Offer!}!

8_1_ Guineas Assembled : Vortexion 20 walt 4-stage P.A.
2' amplifier, in steel case, 8in.x10in.x9in. high, with
carrying handle, input with controls for microphone and
pick-up and tone control, output for 7% .and 15 ohm
speakers, weight 25lb.; only 8% guineas, with valves,
4 Input Model, with mixers; £10.

HE?XI?, I.‘):lllgy Model, as fitted to cinemas and dance
CALL and Hear the Rumble of an Organ as Never
Before on our Wide Frequency Range Models, the
best yet.
OR:’I‘EXION, Ltd., 182, The Broadway, Wimbledon,
S5.W.19. See also. New Mains Equipment. (3433
ARTRIDGE P.A. Manuaf. free to trade. See ‘“Part-

r,i,dge Transformers ” under " New Mains Equip-
ment [3487

USED SETS FOR SALE
AND WANTED

ADEY

DEY -All-wave Battery Portable, light, efficient: cost
12 guineas, accept £5/10; Wembley.—Box 378, cfo
The Wircless World. (3530

FERGUSON

1937 Ferguson 8-valve All-wave Superhet A.C,,
recently purchased at 16% guineas, brand new;
accept £11 or near offer, cash needed.—G,, 7, Grove Rd..
Folkestone. (3542

IMPERIAL SHORT WAVE SIX

IMP}ZRIAL Short Wave Six, brand new, just completed
with all specified parts, valves and power pack, perfect
working order, cost over_ £24 to build, must sefl: price
£12; a.pproval' deposit.—Humpidge, 6, Manilla Rd., Clil-
ton, Bristol. (3507

MAJESTIC

AJESTIC Model 260 A.C., 7-valve, perfect; £6, or
offer.—C. lleys, 336, Central Drive, Blackpool. [3540

W.W. MONODIAL

1936 Monodial Super, new feeder unit, 12 watt
O quality amplifier, £15, with all valves: new
Avo oscillator, unused, £3; Avo Minor and Ayodapter,
30/-.—Box 377, c/o The Wircless World. [3529

‘W.W. PRETUNED QUALITY RECEIVER

" JTRELESS WORLD' Pretuned Quality Receiver,

unit only, to specification, perfect, whistle filter;
cost £6/15, first. £4/5-148, Newearth Rd., Walkden,
Manchester. [3524

W.W. QUALITY AMPLIFIER

.A. Receiver, push-pull quality amplifier, radiogram,
. walnut cabinet, Q.A. super chassis to work with
amplifier, professional built; what offers the lot ?—Grose,
Stratton Terrace, Falmouth. (3533

EXCHANGE OR WANTED

“I.ANTED, Variable Selectivity IV or other * Wireless
. World " A.C. mains set; no objection to set requir-
ing servicing or rewiring provided components dre sound.
—Box 379, c/o The Wireless World. [3531

By post 1/7



Janvary 8tH, 1937.

THE WIRELESS WORLD

ADVERTISEMENTS. 3

NEW MAINS EQUIPMENT

VORTEXION Lead Again.

VORTEXION Supply the B.B.C,, G.P.O,, L.P.T.B,, and
Borough Councils, ete¢.,, so why not you?

FOR. the Best Reproduction it is Possible to Obtain, see
also advert. under Public Address Equipment,
ALL Fitted Secreened Primaries and Tapped 200-250v.,

with centre tapped filaments, guaranteed ome year.

25 -0-250 60 m.a., 4v. 1-2a., 4v. 2-4a.; 10/- open,
12/6 shrouded.

35 -0-350v. 60 m.a., 4v. 1-2a,, 4v. 2-4a.; 12/6 open,
15/- shrouded.

35 -0-350v, 120 m.a., 4v.,2.5a., 4v. 2-4a., 4v. 2-5a.;
14/6 open, 16/6 shrouded.

425-0—425v,, 120-160 m.a., 4v, 5.10a., 4v, 2.5, 4v,
1.2, 4v. 1-2, supershrouded model, 215% regu-

lation; 26/-

50 -0-500v. 120 m.a., L.T's, as above; 19/- open,
23/- shrouded; 400 or 450, same price.
500-0-500v. 150 m.a., 3x, 4v. 2a, 4v, 2-5a., 4v, 4a.,
) 26/- open, 30/- shrouded; 400 or 450, same
price. 2

HOKES, 30h. 60 m.a., 5/8; 7-13h., 10/6; 30h., 150
m.a., 12/6; regulation, 7/6.
OUTPUT Translormers, 4-10 watt, W.W. Q.A., 17/6:
20-watt super shrouded, 30/~
SPEC[A.L Wide Frequency Range Model; £3/10.

UTO Transformers, 100-120 to 200-240v., 60 watt,
9/-; 120 watt, 12/6; 200 watt, 16/6; 500 watt. 30/-.
ELEVISION, 4,000v., 5-10 m.a., and 2.5-4v.: 27/-.

QUO’I‘ATIONS for Specials by Return.

ORTEXION, Ltd., 182, The Broadway, S.W.19. Tel
Lib. 2814. {34

ALL
POWER

RANSFORMERS, Ltd.—Transformers and chokes em-
bodying_all the best in design; no better value at
any price; Radiolympia models; tapped and screened
primaries, filaments, centre tapped.
250-0—250v. 60 m.a., 4v. 1-2a, 4v. 2-4a., 12/6, post
7d.; extra filament, 4v. la., 12/6.
350—0—350v. 60 m.a., 4v. 2-3a, 4v. 2-4a., 15/-,- post
8d.; extra filament, av, la., 16/-.
350-0-350v. 120 m.a., 4v. 2-3a,, 4v. 4-6a,, 4v, 1-2a.,
19/-, post 1/-; extra filament, 20/-.
50 -0-500v. 140 m.a., 4v. 2-4a., 4v., 4-6a., 4v, 2a.,
4v. 2a., 29/6, post 1/-.
L.T. Charger, charging rate la., 2, 6, or 12-volt, employ-
ing metal rectifier L.T.5; 37/6, post 1/-.
‘NZRITE_ for List; special quotations by return.

LL POWER TRANSFORMERS, Ltd., 8a, Gladstone
Rd., Wimbledon, S.W.19. Tel.: Liberty 3303. [3383

PARAMOUNT Mains Transiormers.

PARAMOUNT in Quality, lowest in price; example:
250v. 60 m.a.,, 4v. la., 4v. 4a., open type 9/-,
shrouded 11/-, post 9d.; 350v. 75 m.a., 4v. 2.5a,, 4v. da,,
open type 12/-, shrouded 14/-, post 9d.-
RITE for List, ‘ Paramount Mains Transformers.”
—R. H. Salter, 66, Hartfield Rd., Wimbledon, S.W.19.
Phone: Liberty 3226. [2303

ARTRIDGE. Transformers, as supplied to B.B.C., Mar-
coni’s, G.E.C., Mullards, 1.C.1., Tungsram, etc.
SPECIALS Despatched Within 48 Hours; all standard
types from stock. Specimen prices:—
35 -0-350v. 120 m.a., 4v. 2-3a, 4v. 3-6a., 4v. 1-2a,
all C.T.; screened primary 200-250v., 18/6.

425-0—425v. 150 m.a., 4v. 2-4a., 4v,_4-8gt., 4v. 1-2a.,
4v. 1-2a., all C.T. (for W.W. circuits); 26/6.

SPEC[AL Quotations to Manufacturers for Lots of 6
Upwards; hand wound, individually tested, immediate

delivery, rock bottom prices. =

TELEVISION Transformers Insulated to 10,000v. A.C,,
expert knowledge of transmitting requirements (mains

and modulation).

HlGH Fidelity (20 to 15,000 Cycles) Intervalve and
Output Transformers a Speciality.

ARTRIDGE P.A. Manual Free {0 Trade Only; con-
P tents includes constructional amplifiers, notes on
microphone pre-amplifiers, lines, mixing, impedance match-
ing, speakers, etc.

ARTRIDGE, N, B.Sc., AM.LE.E,, King's Buildings,
P Pean Stanley St., Loandon, S.W.1. ‘Phone: Vic
5035. {3486

NTALUM for A.C Chargers, H.T. and L.T.—Black-
'_.l.‘A well’s Metallurgical Works, Ltd., Garston, hvel['xzr%lg.
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CABINETS

MA NUFACTURER'S Clearance.

HALCYON Radiogram Cabinets, rich, dark, figured
walnat, 33 x 23 x 19%, 45/-; many others, 30/- up-
wards; photos for selection sent on request.

TABLE Radio Cabinets (undrilled); 6/6 upwards.

SPEAKER Cabinets; 4/6 upwards.

END Particulars of Your Requirements (giving size of
set, etc.), or call and make your choice from our
stocks of over 100 diHerent types; from 3/6 to £4/10.
L. SMITH and Co., Ltd., 287-9, Edgware Rd.,
London, W.2. Tel : Padd. 5891. (0485

DYNAMOS, MOTORS, ETC.

ALL Types of Rotary Converters in Stock, new and
second-hand.

ARD, 46, Farringdon St., London, E.C.4. Telephone :
Holborn 9703. [0518

1h.p. A.C. B.T.H. Motors, 1,425 revs., self starting, all

4 yoltages; 53/-.—Easco, 18, Brixton Rd., 8.W.9. [0455

No. 20

~ on the Suppression
of Electrical Interference
with Broadcast Reception
Now that people are settling down after the
seasonable disorganisations there must be
many thousands who have purchased new
radio receivers and who are wondering if
they are much better off. Probably most of
them find their new sets give them as much
interference as programme, particularly if
they are used for the reason many of them
were bought, ie., to listen to more distant
stations. '
Most Wireless World readers have numbers
of less informed people depending upon
them for advice and assistance on all matters
relating to radio (including electric bells,
etc.), and although most of what follows is
already known to readers, we make no
apology for repeating these facts.
These new receivers are invariably more
sensitive than those which they replace.
Most of them are superhets; many, real
high gain jobs, and because they can bring
in stations with an inferior aerial (or none
at all) they are expected to give satisfaction.
It is not realised that the more. sensitive the
receiver, the better should be the Aaerial
system, because it is a fact that local
electrical interference will come in to the
serious detriment of the programme.
Generally the first thing to do to improve
the noise-to-signal ratio is to ensure that
the aerial system is at least reasonable.
If it is, then it is generally worth while
trying a mains filter. The most suitable
one will probably be Type 300 (Belling-Lee
all-wave 1-amp., 21/-) the one which also
filters the earth lead. In most cases this
will be found to effect a vast improvement,
and you have the satisfaction of knowing
that little or nothing ‘else can be done
beyond improving the aerial system. And
this improvement can be made by the
installation of an anti-interference aerial
which, to be of any use with a modern
all-wave receiver, must be satisfactory down
to 10 metres, preferably without switching
{because ““ Auntie ”’ would never remember
to switch the aerial).
If you want something which incorporates
all these features, and is at the-same time
as easy to erect as an ordinary aerial, then
you have no choice but must recommend
the ‘ Belling-Lee ” ** Eliminoise.” You
must insist that the unscreened part of the

.aerial is outside the field of interference and

that there is sufficient top span; i.e., not
less than 4oft.
* Trade Mark.

BELLING -LEE

_SUPPRESSION SERVICE

Belling & Lee Ltd.

Cambridge Arterial Road,
Enfield, Middx.

NEW LOUD-SPEAKERS

HULBERT for Quality Surplus Speakers.

THE Following Genuine Bargains are Made by One of
the Best-known Manufacturers of high-grade moving
coil speakers. All are brand new and offered at consider-
ably under half list prices. The Auditorium models are
fitted with latest dual curved cones, giving remarkably-
wide and even frequency response, resulting in .guality
reproduction of both speech and music.
37/6 Only, usual price £5; Auditorium permanent
magnet speaker, with Alni magnet and die
cast frame, large.IZin, dual cone, comprising latest curved
eone with auxiliary bakelite cone; complete with large
25 ratio transformer,
59/6 Only, usual price £6; Auditorium electro-mag-
- net- speaker, 1,000, 1,250, 2,000 or 2,500
ohms field; exceptionally large magnet of high permea-
bility steel, giving enormous flux density; 2in. moving
coil; large dual_ cone, comprising latest eurved cone with
auxiliary bakelite cone, giving wide frequency response;
complete with universal transformer; the ideal speaker
for use with .** Wireless World "' and other quality ampli-

fiers.
75/_ Only, usual price £9; as above, but for use on
J A.C. mains; complete with Westinghouse
rectifier and full smoothing equipment.
- Only; permanent magnet speaker, Alni magnet,
die cast {rame, 10in. come, Universal trans.
former.
15/6 Only; permanent magnet speaker, Alni magnet,
8in. cone, Universal transformer.
12/6 Oply; Jpermanent magnet speaker, as above,
with 7in. cone, *
11/6 Only; extension permanent magnet speaker,
. 8in. cone, complete with large cabinet, suitable
for low impedance outputs. N
2/9 Only; brand new cabinets.

8/6 Only; electro-magnet speakers, with 8in. cone,

3 6,500 ohms field, Universal transformer,

IF You are Requiring Quality Reproduction at Low Cost™
Order Now from :

JJ ULBERT, s, Conduit St., W.1. Cash or co.d.

[2895 »
AUXHALL —Best quality speakers; see other col b
V Vauxhall Utilities, 163a, Strand. 9 [l(l)glzno

INCLAIR SPEAKERS Have Quantity New Speakers,
P. and energised, 8 and 10 inch, also P.A. 10
watt; to clear from 8/6 each; all guaranteed.—Alma Grove,
Copenhagen 8t., London, N.1. Ter. 4355, [3528

LOUD-SPEAKERS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.

FERRANT} M1, as new, any trial; what offers 7—Kal-
lend, High St., Wellington, Som. (3519

VAUXHALL.—N[agnavox mains energised, 2,500 or
6,500 field coil, 10in. cone, 17/6; 7in. cone, 12/6.
AUXHALL.—Magnavox permanent, magnets, universal,
suitable for Class “B"™ power or pentode, 7in. cone,
16/6; 10in. cone, 22/-,
AUXHALL —American Rolas, 2,500, 8in. 15/-; 9%in.
19/6; Permanent magnets, 8im. 19/6, 93;in. 24/6.
AUXHALL.—Above, fully guaranteed, complete with
humbucking coils; state power or penlode trans-
former; unused manufacturers’ stock.
AUXHALL.—Immediate delivery, carriage paid; lists
free; cash with order or c.o.d.—Vauxhall Utilities,
1634, Strana, W.C.2 Temple Bar 9338. .

AGNAVOX D.C. 152 (9in. cone), 22/6; Magnavox
154 (6Yin. cone), 16/3; all with humbucking coils,
po. er or pentode transformers, and 2,500 or 6,500-0hm
ggl/:zg; Magnavox P.M.254, 18/-; Magnavox i’.l\[.252,
TTENTION to All Orders Within 48 Hours; carriage
r2:d; cash with order or c.o.d.; send for list.
ARD, 46, Farringdon St., London, E.C.4. Tel. :
Holborn 9703. [0451

STERN RADIO, 115, Fleet St.,, E.C.4, offer limited
stock of 152 Magnavox Magna speakers, with push-
pnll output transformer, 6-watt output, 1,000 ohms field,
list price 50/-, clearance price 27/6; also high fidelity
B.E.A. microphones, original price £3, clearance price
27/6. (3532

VALVES

ANDERSON.

MER}{CAN Valves, all makes, first grade omly; 5/.
each.

ANDERSON 35, Lansdowne Rd., Walthamstow, E.17.
. Walthamstow 0827. (3351

EST Obtainable; six months' guarantee.

.C. Valves, any type, 4/3; simply state equivalent;
battery 2 volt Det., HLF., LF., 2/-; power, 2/§;
all others 4/9; American valves, any type, 3/3; state
number.—See page 6.
AUD TRADING and EXPORT Co., Dept. W.W,, 6,
Booth 8t., Manchester, 2. (3543
MERICAN Valves, first grade, in all types; trade
supplied.—Metropolitan Radio Service Co.. 1021
Finchley Rd., N.W.11. S8peedwell 3000. (0436

3/_ Each.—American valves, all popular types, 90-day
guarantee; full range im stock, National Union,
Hytron, Triad, metal, glass and M.G.; send for lists.

RADIOGRAPHIC, Ltd., 66, Osborne St., Glasgow,[sc.gl_
494

ALL Types of American Valves in Stock of Raytheon.
Sylvania, and Arcturus makes, at competitive prices,
guaranteed for six months; send for full list; 350 ohms
line cords, 2/8.

‘VARD, 46, Farringdon B8t., London, E.C.4. Tel.:
Holborn 9703. [o452

NOTHING Better Available.—Six months’ guarantee;
complete range of batterv, A.C. mains, rectifiers
always in stock; 2-volt det., H.F.,, L.F., 2/3; power, 2/9;
screen grid, pentode, H.F. pentode, 5/-; American types,
fully guaranteed, 5/6 each, Nos. 18, 24A, 25, 42. 43, 45,
47, 56, 57, 58, 75, 77, 78, 80, 2A5, 2A6. 2A7, 6A7, 2B7,
6B7, GCe, 6D6, 2525, 25Y5; write for other prices
to Dulci Electrical Cé., Ltd.,, Devonshire Works, Dukes
Av., Chiswick, W.4. [0501

*“ Handbook of Technical Instruction for Wireless Telegraphists '’ Fifth Edition - Post free 15/9
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CONSISTENT DEMAND

Most people have an idea that the Radio
Industry is terribly busy up till Christ-
mas, and after that everyone is looking
round for something to do. We agree
that this may be so in the case of popular
commercial receivers, but in our case we
are still terribly busy taking fresh orders,
since obviously real

QUALITY AMPLIFIER EQUIPMENT
APPEALS ALL THE YEAR ROUND:.

May we send YOU further particulars of

OUR 346 QUALITY AMPLIFIER
WITH RADIO FEEDER UNIT
AND AUDITORIUM SPEAKER

AT AN ALL-IN PRICE OF
ALTERNATIVELY, THE 4-12 WATT
QUALITY AMPLIFIER PARAPHASE
PUSH-PULL, COUPLED WITH S.S.

ALL-WAVE SIX UNIT AND THE NEW
SUPER AUDITORIUM SPEAKER.

Superlatives are unnecessary with these
equipments.

MARLBOROUGH RD.
UPPER HOLIOWA/
LONDON, N.19.

(Contractors fo the
G.P.0O., etc.)
Tel. : Archway 1661/2/3.

ARMSTRONG 6-Valve

LIMITED.

HIS hassis is deaigned
e My it SUPERHETERODYNE
performance with 31‘ mu.;
ut; both radio an
wmprone. st v RADIOGRAM

band i3 arranged to cover
both the Euglish and Ameri-
can amateur bands as wcll as
the usual short wave broad-
cast.  All the best English
components are used through-
out and the circuit imcorpor-
ntes the latest improvements
such as threa wavebands
with band-pass imput, full
raoge volnme and tone con-
trols working on both radio
and gramophone, large full
vision scale with atation
names marked on all wave-
bands, etc.

The price includes radiogram
chassis complete with 6
British valves and 8” Rola
moving coil speaker,
matched to tho chassis,
mains leads, pilot lamps and
everything ready for imme-

Chassis with

ROLA F.6 SPEAKER

iste use. Packing and

carriage free.
7 days’ trial, carriage
paid. el 4 Pricg

g £7.10.0
Ready to

switeh on.

ARMSTRONG MANUFACTURING CO.
100, KING’S ROAD, CAMDEN TOWN, N.W.J1,
'Phone: GULlver 3105,

‘“ Dictionary of Wireless Technical Terms'’

TESTING EQUIPMENT

STAND ARD Telephones, modulated oscillator type 401,
as new, less attenuator (complete); snip, £2.—(Young,
South 8t., Corshan). 351

METERS, ETC.

ERRANTI 0.1 m.a. A.C. Rectifier, 30/-;
microamps, 27/6; 200 v. D.C., 1,000 o.p.v., 25/-;
Weston, 500 v. DC. 1,000 o.p.v.,. 35/-; 300 v. D.C,
1,000 opv 27/6.—R.P.R. Radio, 112, Pentonnlle[:slég.é

London
NEW COMPONENTS

TRANSVERSE Current Microphone Parts,
from 8/6.—A. Hinderlich,
N.W.10. (3539

ENLARGED Catalogue for Home Coustructors Now
Ready, post iree.—Lumen Electric Co, Uther[l;g_;ii

Liverpool, 21.
COMPONENTS
SECOND-HAND, CLEARANCE, SURPLUS, ETC,

250-0-250

complete,
2, Bridge Rd., London,

RADIO CLEARANCE,
63 High Holborn, W.C.1. Holborn 4631.

8-VALVE A.C. Mains Superhet. Receiver by Well-known
Manufacturer, incorporating many refinements,
visual tuning, illaminated colour coded, volume control,
local distance switch, etc., fitted in handsome bird's eye
maple cabinet sxze lsm wlde. 12in. deep. and 23in. high,
comprising t following valves: A.C./V.P.1, F.C.a,
AC./V.P1, AC/VPI A.C./HL.D.D., V914, A.C.2Pen,
I.W.3, Pre- H.F. stage, 2 LF. stages, fall AVC etc., a
limited quantity; £7/16.
LIS‘%EN 4-valve Universal A.C./D.C. Receiver, fitted in

handsome upright walnut cabinet, k !ace tuning,
provision _for extra speaker, etc., comblete with ring
valves; £4/15.

RYCE Mains Transiormers and Chokes, standard for

the season, finest made British and guaranteed

25 -0-250, 80 m.a., 2-0-2 volts, 2.5 amp., 2-0-2 volts,

4 amp.; B8/6.
3500—350 120 ma, 20-2 volts, 2.5 amp., 2-0-2 volts,
4 amp.; 10/6.

35 -0-350, 150 m.a., 2-0-2 volts, 2.5 amp., 2-0-2 volts,
aamp,z-OZ‘olts 2 amp.; 12/6.

500-0 500, 150 m.a., 2-0-2 volts, 2.5 amp., 2-0-2 volts,
o amp 20-2 volts, 2 amp., 2-0-2 volts 2 amp.;

.T.8 Transformer,
amp.; 8/6.
D.ITTO with H.T.8 Metal Rectifier; 17/6.

ALL Transformers are Fully Shrouded.
BRYCE Mains Chokes.

4:0 m.a. 30 hys., 500 ohms; 4/6.
60 ma. 40 hys., 500 ohms; 6/-.
150 m.a. 40 hys., 100 ohms; 10/6.
250 m.a. 15 hys., 200 ohms; 21/-.

6 m.a. 80 hys,,
etc.; 6/-
ENTRALAB Volume Control

10,000, 25,000, 50,000; 2/6.

LISSEN All-wave Coils, complete with cireuit, switching,

sent out in matched pairs covering 2 short

bands, I medium and 1 long; 8/-.

DITTO Single Coils; 4/6 each.

8 mfd., 560 volt working, §50 volt surge, heavy duty
electrol}hc condenser, by well.known manufacturer;

250 volts 60 m.a.; 2-0-2 .volts, 4

2,500 ohms, for speaker replacement,

with S8witch, 5,000,

8 mld and 4 mid. Electrolytic, 450 volt working, 500
voit peak; 2/6.

ISSEN OClass B 1.1 Hypernik Transformer,
-4 Dbrand new as from the makers; 2/6
ENQUIRIES 134d. Stamp if Reply Expected.

HOURS ol Business 9 a.m. to 7 p.m., Saturdays 9 a.m.
to 1 p.m.

ALL Orders Value 5/- or Over Post free; orders under
5/- must be accompanied by a reasonable amount
for postage.

.0.D. Orders Under 5/- Cannot be Accepted.

ADIO CLEARANCE, 63, High Holborn, W.C.1.
Holborn 4631. (3547

YAMS RADIO.
EK~G.P.0. Galvos., in mahogany cases; 4/-.

LAST Few B.T.H. Universal Gramophone Motors, with
mains resistance, for 100-250 volts, less hlmtable,

boxed,

HYAM; RADIO, 23, Lisle 8t., Leicester Sq., W.C.

Gerrard 2969. [3502

LL Lines 'Advertised in Last Week's Isswne Still
Available.

‘VARD. 46, Farringdon St. Telephone: Holborn [9703.
0450
EXPERIMDI\TERS' Surplus,

unused;

BAKERS P.P. transformer, 1,250w.
£5/5; Marconi 95P.M., £1/7/6: W.B. 37s,

£l/9/6 ol\tput txansiormers O.T.M.4c. O.P. Milc, 11/6.

10 -WATT Amplifier Kit (A.C. mains), push-pull, com-
plete with valves and output transformer, £5/19/6;
modified *“ Wireless World ”” Q.A., complete, £3/18/6.
OTHERMEL-BRUSH, soiled super piezo-pickup, cost
£4/4, £1/12/6; Ferranti moving coil milliammeter,
projecting, 0-50 m.a., 17/6.
OLVERN K.B.L.C.,, K53, ganged, 8/11; Varley B.P.19,
8/11; Nicore I.LF.s, 4/11; Colverdynes, 3/11; Wearite
Unida, 4/11.
D. Each, valveholders, 7-pin, Ceramic S.W.5, 7-pin,
Yankee 4-, 5-, 6- and 7-pin; full lists for stamp—
Seradex, 48, \Vnke Green Rd., Birmingham . (3505

all in good order, many
carriage extra under £

Triple Speaker,

~1 0

A Radio mechanic named Hyde

For a “fault-finder’s” job once
applied.

“I'll be all right,”" he mused:

“Where no FLUXITE'S been used

Teould always find fault if Itried”

See that FLUXITE is always by you——-m the house
—garage—workshop—wherever speedy soldering
isneeded. Used for 30 yearsin Government works
and by leading engineers and manufacturers. Of
Ironmongers—in tins, 4d., 8d., 1/4 and 2/8.

Ask to see the FLUXITE SMALL-SPACE
SOLDERING SET—compact but substantial—
Complete with full instructions, 7/6.

Write for Free Book on the art of *SOFT”
SOLDERING—and ask for leaflet on CASE-
HARDENING STEEL and TEMPERING TOOLS
with FLUXITE,

T0 CYCLISTS ! .Your wheels will NOT keep round and
trueunless the spokesare h('elt‘i h;m ith t}:xe wire at l:hi eross-
ings AND SOLDERED. s makes a much stronger
wheel, It'ssimple—with FLUXITE—but IMPORTANT

THE FLUXITE GUN

is always ready to put Fluxite
on the soldering Job instantly.
A little pressurz places th2
right quantity on the right spot
and one charging lasts for ages.

Prioe 1/3

FLUXITE

IT SIMPLIFIES ALL SOLDERING

FLUXITE LTD., Dept. W.W.. DRAGON WORKS. BERMONDSEY 8T,, 8. E.1

— ELECTRADIX—/

Motors! Mectors! Motors!

Tiny, Small and Medium. A large stock of really fractional
horse-power motors have been released at bargain
prices. 300 at 218 for immediate delivery.

A.C. MAINS MOTORS.—Enclosed, seli-start on load. A.C. repuldion,
1/60 h.p. with pulley, Type 40, 1 500 revs., 18/6. Type 36, Ditto, 1/25 h.p.,
G.E.C., 3,500 revs.. 97/6. lnduction 1/10 h.p., 2,500 revs., 35/~ 4 b P
-self-starting, 1,425 revs., 49/-,
D.C. MAINS MOTORS, —1/40 h.p., Type 60, 220 v., K.B. series, 1,750 revs.,
15/-. _ Ditto, 1/40 h.p., G.EC., 230 v series, 2,000 revs., 16/-. Ditto,
1/12 h.p., Croydon 110 and 230 v, shunt, 1,700 revs,, 30/-. M.G. for AC.,
220 v. to 100 v. 1 amp. DC., 60/-. 100 v., 16/~. AH fully guaranteed.
DOUBLE CURRENT DYNAMOS.—D.C. 600 volte 100 m.a., 32/8.
ROTARY CONVERTORS for A.0. seta on D.C. mains. 7-watt. P.M.
model, 35/~ : 15-watt 220 D.0./220 A.Q, ball bearings, lam. fleld, silent
running, 85/- 50 watt, £6: 90 watt, £7 10

M.G. Sets with filter, 6 v. to 170 v. 25 m.a,, for H.T., 85/-.
and Bwitchboard, 12 v. 12 amps., 47/8.
TRANSMITTERS, MORSE AND SIG-
NAL KEYS, Royal Air Force model, balanced
action, solid brass bar, tungsil
oontacts indicator lamp Type
KBSL, a guinea key for 7/6.
Other keys from 4/6 to 30/-
Learner’s outht completc 4/9.
Ask lor special illustrated Key

Dynamo

List “ K.W.” Send r}d.
METERS,—We ca. v )arge sbocks of Meters, nll mnges ani sizes. from
2}in. dia. to 8in, L a

Send for * Radio E!edntal Sciendific IMus. th W' Fres.
ELECTRADIX RADIOS
218, Upper Thames Street, E.C.4.
=———————— Phone : Central 4611

Write to PRISM
MANUFACTURING CO.
CALIFORNIA WORKS,
BELMONT, SURREY.
Phone.Sutton 536/

\

IPEIJII
RADIOGRAMS In==

\TAN NOY//

. THE SOUND PEOPLE
UY B. FOUNTAIN LTD.,

FOR tamamv GROVE, WEST NORWOOD,
ALL LONDON, 8.E.27. ’Phone: Str, 4122 (8 lines).
SOUND AMPLIFYING EQUIPMENT

Second Edition Post free 2/2
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COMPONENTS—SECOND-HAND,
CLEARANCE, SURPLUS, ETC.
V AUXHALL

VAUXHALL—PD]M Midgét 3-gang condensers, straight
or superhet., 8/9; Polar full vision, horizontal or
Areuate dial au-:l drlves. 5/

AUXHALL.—J.B. drives with station-named scale,
5 latest type, complete, 5/6; T.C.C. tubular, 0.25 mlid.,
.

AUXBALL.—Flat,
gauge 12in.xX12in., 3/-;
1ata.
AUXHALL —Hivac, Tungsram valves, iull range; full
discounts allowed from new prices.
AUXHALL.—Polar station-named scales, for hori-
~ zontal dials, latest settings; 1/9 each.
AUXHALL.-—-Polar 2-gang condenser, 6/8; Colvern
twin-gang iron cored coils, on base with sthch 20/-.
AUXHALL.—Colvern "coilss Gl, G2, G3, or G1, G2 and
G8, superhet. type, 30/-; Colpal\s, £2/4 Polar
drives, 5I~,
AUXHALL.—Iron-cored coils, 3-gang on base, with cir-
cuits, 17/-; B.T.H. Minor pickups, 13/3.
AUXHALL.—All-wave tuning pack, 16.5 to 52 metres,
medium and long waves; 87/6.
VAUXHALL.wSec manufacturers’ surplus, skeleton type
Westinghouse rectifiers, H.T.8, 9/6; H.T.9, H.T.10,
10/-; complete with fixing brackets.
AUXHALL.—T.C.C. electrolytic condensers,' 8 mid. and
4 mfd., 550 volt, 3/-; 500 volt, 2/6; 450 wolt, 2/5.
"AUXHALL.—T.C.C. _ condensers, tubular, non-induc
tive, 0-1, 6d.; 50 mid., §0v. working, 1/6; 50 mid.,
l5vil, 1/3; 0.05, 6d.; 0.002, 0.0002, 0.001, 0.000%, 4d.
eacl
AUXHALL.—T.C.C. mica, 0.002, 2,000 volt test, 1/-;
0.0001,-4d.; 0.001, 1/-; 1 mid. Mansbridge, 1/3.
AUXHALL.—Reslstances by well-known manufacturers,
l-watt type, 6d. each; all values. 1
VAUXIIALL.—Centre tapped iron cored I.F. trans-
formers, bases, terminals, 110 k/c; 6/6, guaranteed,
AUXHALL.—Volume controls, Erie, Colvern, Centra-
lab, 2/-; with switch, 3/-; all values, from 2,000 to
2 meg.
AUXHALL —Pushback wire, four colours, 6 yds. 6d.;
6B.A. screws or nuts, 4d. dozen.
AUXHALL.—T.C.0. 200 mid., 10v., dry, 2/6; 8 mid.,
wet, 450v. working, 3/3; Westectors WXS6, 4/-.
VAUX.HALL—Chx valve holders, terminals, 7-pin 9d.,
5pin 7d.; W.B. S5-pin 4%d.; baseboard mounting,
6d.; pest paid 2/6 or over. or cod
AUXHALL.—Collaro A.C. electric motors, boxed, 25/6;
similar model complete pick-up and volume control.
41/6; Universal motors, 47/6.
AUXHALL UTILITIES,
Denny’s, the Booksellers.
postcard for lists free.

PREMIER BUPPLY STORES.

sheet aluminium, hard rolled, 18
18x18, 5/6; other sizes pro

163a, S8trand, W.C.2, over
Temple Bar 9338.% Send
[0453

PLEASE See Our Displayed Advertisement on this
page.
ALL Post Orders Should be Addressed to Jubilee Works,
167, Lower 'Clapton Rd., London, E.5. Callers as
usual to :— o
20—22, High St.. Clapham; S.W.4. Open till 9 p.m.
. Suturdays, Wednesdays, 1 p.m. Macaulay 2381.
165 and 165a, Fleet St., E.C.4 {next door to Ander-
ton's Hotel}., Ea-rly closing Saturday 1.30 p.m.
Central 2833. [0488

OUTHERN - RADIO'S Wireless Bargains.—All goods
guaranteed and sent post paid.

G -E.C, 3-valve Battery Sets, * Battery Compact Three,”
with 3 Osram valves, moving coil speaker, in beauti-
ful bakelite cabinet, brand new, in scaled cartoms, fully
guaranteed; - 50/- ecwh {list £5/10),
BEL’V[ONT 6-valve Superhet. Receivers, complete in
bhandsome cabinet for use on any mains, A.C.-D.C.,
110-250 volts, with moving coil speaker and 6 valves, ready
to plug in; £4 each.
RAMOPHONE Motors.—~Garrard type *“ B" radiogram
unit, consisting of A.C. motar, 100-250 volts, and
pick-up aal- Garrard motor, less pick-up, 30/-; in
ongmaf sealed cartons.
RECORD Changers.—Garrard modél RCd plays auto-
matically and changes 8 10in. or 12in. re(.ords of any
kind, sealed cartons; £6.

PEAKERS.—Celestion Soundex permanent magnet,
10/-; Telsen permanent magnet, with 10-ratio trans-
former to suit any recgiver, 12/6; . Telsen loud-speaker
units, 2/6; 'all brand new and in sealed cartons.
OILS.—Telsen, iron core, W349, Midget size al- type
. Wa78g (twin), 9/- pair; Wa77 (triple), 16/- set: type
Wa76 (triple superhet selector and oscillator), 161- set,
all ganged coils complete on base with swit¢h; Telsen
LF, transformer coils, W482, 5/-; Telsen dual range
aerial coils, with "aerial series condenscr incorporated, W76,
a4/-; Telsen aerial series condensers with shorting switch,
2/-; all brand mew, in sealed cartons.
ICROPHONES —Ace (P.0.) microphones, complete
with transformer, ready for use with any receiver;
4/6 each.
ESISTANCES.—Tru-chm 1-watt,. colour coded and
marked; 36-assorted capacities on 5 *6/- per card.
MERICAN Valves.—A. full range of valves for all
American receivers; 6/- each.
EADPHONES.—Lightweight headphones, double pole
type, 4,000 ohms each earpiece; 3/- pa
ELSEN A.C-D.C. Mulhmeters, tests anythmg radio
or. electrical; 8/6
CAR Radio Aerials. —Ekco copper meth aerials can be
used on roof or floor of car; size 36in.x20in. 4/- each,
36in.x26in. 5/- each.
OUTHERN RADIO.—Branches at 271-275, High Rd.,
Willesden Green, N.W.10; 46, Lisle 8t., London,
W.C.2. All nfzil orders to 323, Euston Rd., Lcndon, N.w.L
SOUTHERN RADIO, 323, Euston Rd:, London, N.W.1
4nearr Warren St. ‘.Tube). "Phone= Euston 377?3537

** Radio Receiver Measurements.”

ADVERTISEMENTS. §

PREMIER SUPPLY STORES

THE LARGEST RADIO MAIL ORDER HGUSE IN THE WORLD

Offer the following Set Manufacturers’ Brand New Surplus Qoods ata Fraction of the Original Cost ; all goods
guaranteed perfect ; carr. paid over 5/-; under 5/- postage 6d. extra.

Orders under 5/-cannot be sent C.O.D,

aLe post orpers ro JUBILEE WORKS, 167, LOWER CLAPTON RD., LONDON, E.5
CALLERS, AS USUAL, T0 20-22, HIGH ST., CLAPHAM, S.W.4 (Macaulay 2381)
And 165 & 165a, FLEET ST., E.C.4 (Next door to Anderton’s Hotel.)  Central 2333.

’Phone : Amherst 4723

MAINS VALVES

MAINS VALVES, famous Europa 4 v. A.C. types, 4/8 each.
HL., L, ar.-Mu-S.G.,, H.F.-Pens., Var.-Mu-H.F.
Pens. 1,3 and 4-“att A.C. dlrcctly-heatcd 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,, H., HL., Power.

Following types all 5/6 each. Full-wave rectifiers, 350 v.
120 m.a. and 500 v. 120 m.a. 2} watt indirectly-heated
Pentodes. Frequency Changers, Octodes and Heptodes.
P.X.4 type, 6/6.

BATTERY VALVES. 2 volts, H.F., LF, 2/3. Power,
Super-Power, 2/9. S.G., Var. —Mu—SG 4-or 5- -pin Pem.odos,
H.F. Pens., V.-Mu-H. F Pens., 5/= Class B, 3/6.
AMEMGAN VALVES. Genuine American RYTRON and
TRIAD first-grade Valves. 3 months’ guarantee. All types
in stock, §/6 each. 210 and 250, 8/6 each. New Metal-Glass
Valves, all types, including 6L6 (see Wireless World review,
Jan. 1st) 6,6 each. Genuine American DUOTRON Valves,
all types, 3/6 each. Valve holders for all above types,
6d. each. Metal bases, 9d. each.

SHORT WAVES

SHORT-WAVE'GOILS, 4- and 6-pin types, 13-26, 22-47,
41-04, 78-170 metres, 1/9 each, with circuit. Spemal set of
3S. 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 oonstmchon suitable any type circuit, 2/6.
COIL FORMERS, in finest. plastic material, 1}in. low-loss
ribbed, 4- or 6-pin, 1/- each.

SUPER. GERAMIC CONDENSERS, S.L.F. .00016, .0001, 2/9
each; double-spaced, .00005, 0000"5 000015 3- each,
All brass with integral slow motion, .00015 tumug, 38 ;
.00015 reaction, 2/9. British Radiophone 2-gang .00016,

H,F. CHOKES. S.W. 10-200 metres, 9d. ; S.W. screened,
1/6 ; standard screened 180-2,000 metra 1/6.

GERAMIG S.W. VALVE HOLDERS, 4-, 5- or 7-pin. Chassls
type, 6d. ; B.B. type, 8d.

GLASS AERIAL INSULATORS, 4d. each

BEEHIVE STAND-OFF, 6d. each.

SCREENED FLEX, single, 3d. yd.; twin, 4d. yd.

PREMIER AMPLIFIER KITS

3-WATT A.C. AMPLIFIER, 2-stage, for mike of pick-up.
Complete kit of parts with 3 valves, 40/-,

T-WATT A.C./D.C. AMPLIFIER. 3-stage, high-gain, push-
pull output. Completc kit of parts with & specially matched
valves, £4 4s.

10-WATT 3-stage A.C. Amplifier Kit with § valves, £5 5s.
20-WATT 3-stage A.C. Amplifier Kit with 5 valves, £8 8s.
ELECTROLYTICS. US.A,, 4, 8 or 12 mfd. 530 v. peak, 119
each. Dubilier, 1 or 8 mfd, 500 V., 3/- 50 mfd. 50 v.,

10 mfd. 50 v., 6d. ; 25 mfd. Zav 1/=.
650 v., 4f- ; 15 mfd 50 or 100 v., 1/= ; 50 mfd. 12 v., 1/-.
Paper Condensers. W.E., 250 v. workmg 4 mf., 2/- ; 2 mf.
1/-, 1 mf. 6d.; 350 v. working 4 mf., 2/6 512 mf 1/6.
Dubilier 500 v. workmg 4 mf., 4/~ ; 800 . mf., 6/-.

Wego 450 v. “orkmg 1 mf., l/- 32 mf ,1/9 ; 4 mf., 3/~ ; 700 v.
working 2 mf., 2/ ; 4 mf., 3/6.

COSMOCORD PICK-UPS, with tonearm and volume control,
10/6 each.

PICK-UP HEADS only, 4/6 each.

MAINS TRANSFORMERS

PREMIER wire-end type with screened primaries, tapped
j 200—250 v. Centre-tapped Filaments. Guaranteed one yeat.

H.T. 8 & 9 or H.T. 10 with 4v. 4a. CT. and 4v. 1a. C.T,,
8/6. 250-250 v.60 m.a,,4v.1a,4v.2a.and 4v. 4a.,all

T.C.C. 40r8mid_

AMPMETERS, all ranges from 0-1 amp., 5/9 AC./DC-
TELSEN Multl-meters, 3 and 30 ma, 8, 16 'and 240v.
8/6 each.

TRANSFORMERS, latest type Telsen R.G.4 (list 12/6), 2/9
Lissen Hypernik Q.P.P. {list 12/8), 3/6.

OUTPUT TRANSFORMERS for Power, Pentode and Push-
Pull, 2/6 ; Multi-Ratio, 4/6 ; Push-Pull Input Transformers
by prominent manufacturer, 4/6 each.

ELIMINATOR KITS for A.C. mains. 120v. 20 m.a., or
150 v. 25 m.a., 15/-, tapped S.G., det. and output. Complete
Kit with long-life valve rectifier (replacement cost only 2/-).
PREMIER L.T. CHARGER XITS for A.C. mains, including
Westinghouse Rectifiers and Tapped Mains Transformers.
8 volts at § amp., 14/6 ; 8 volts 1 a,, 17/6 ; 15 volts 1 a,
19/- ; 15+15 volts ta,376; l5+l5+la volts 1a., 60/-;
8 volts 2 a., 29/6.

TELSEN iron-cored screened coils, W.349, 4/- each.

Electric SOLDERING IRONS, 200-250 v., A.C./D.C., 2/3.
LOTUS JACKS (and Jack-switches), all types, 1/- each. Lotus
Plugs, 1/- each. |

PREMIER H.T. KITS, all with Westinghouse rectifiers;
tapped transformers and adequate smoothing. All Kits
absolutely complete. 120 v. 20 m.a., 20/- ; with  a. L.T.
Charger, 28/-. 150 v. 30 m.a., 25/- ; thh; a LT “Charger,
31/6. 250 v. 60 m.a., with 4 v. 3 a. C.T,,

SHORT WAVE KITS

NEW 1937 1-valve SHORT-WAVE ADAPTOR KIT (can
also be used as a 1-valve Receiver),.13-86 metses. Complete
Kit and Circuit, 12/6. VALVE G VEN FR El DE LUXE
MODEL,- 17/6.

SUPERHET CONVERTER KIT, 13/6.

S.W. SUPERHET GONVERTER, for A.C. Mains Receivers,
20/-. A.C. Valve given FREE !
2-VALVE S.W. KIT, 19/6.
3-VALVE S.W. KIT, S.G. Det. and Pen., 42/-.
GIVEN FREE! -

BAND-PASS TUNING PACK, comprising sct of Telsen
3-gang iron-cored coils with ‘switching, mounted on
steel chassis with 3-gang condenser, illuminated disc-drive
and 4 valve holders, 25/~ Hla fot. All Mains or Battery
circuit. FREE

LISSEN ALL-WAVE COILS, 12-2,000 metres, complete with
switching and wiring diagram, 12/6.

3 VALVE. BAND-PASS KIT, 200-2,000 metres. Complete
kit of parts, including_ chassis, all components, valves, M.C,
speaker and wiring dxagram Battery Model, 50/-. A.C.
Mains Model, 7(!/-

VALVES GIVEN FREE !
VALVES |

MOVING'COIL SPEAKERS

MAGNAVOX. Mams energised “154,” 7in. cone, 2,500 ohms
4 watts, 12/6 ; ‘152,' Oin. cone, 2,500 ohms, 1716 ¢ 162
Magna,” 9in. cone, 2500 ohme, § watts, 37/6. Magnavox
P.M.s—*' 254" 7in. coue, 16/6‘ ‘202’ 9in. cone, 22,’6.
Reliable P.M.s, 10/6.

ROLA latest type P.M.s, 18/6. KB 7in. mains energised,
1,500 or 2,500 ohms, 1/9. GOODMANS’ 8in.” mains ener-
gised, 1,000 ohms ﬁeld, 10/6 each.

DIALS.—Clarion Nluminated S.W. slow-motion Dial with
2in. knob, 2/~. Premier All-Wave 2-specd Dizl, full vision
straight-line, dual ratios 10-1 and 150-1, 6/63 with escut-
cheon. .

Potentiometers by well-known makers. All values up to
1 meg., 2/- ; with switch, 2/6. GRAMOPHONE MOTORS.
Collaro Gramophone Unit consisting of A.C. motor, 100-
250 v. high quality pick-up and volume control, dJ/- Col~

FILAMENT TRANSFORMERS, Tapped Primaries, 200-250 v.
All secondarics C.T. 4v.3 a.,, 76 ;4 v.b5a,, §/6; 7.5v. 3a,,
7/6;6v.8a.,7/6 ;25v.8a.,7/6;63v.3a,T/6;5v.3a.,7/6.
SMOOTHING CHOKES, 25 m.a., 2/9 ; 40m.a., 3 60 m.a.,
5/6 ; 150 m.a., 10/5. 2,500 ohms, 60 m.a. Speaker Re<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>