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EDITORIAL COMMENT

Shorts and the Ultra-
Shorts
Problems of Allocation

N terms of the age of wireless,

short waves, and especially those

below 10 metres, are of recent

discovery, or at least, their
practical value has only lately been
realised. It is, therefore, quite natural
that the gradual allocation of these
wavelengths should have been made in
a somewhat haphazard fashion. Very
little systematic consideration seems to
have been given to their distribution
and their peculiar properties have not
been taken into account sufficiently in
this connection.

In other parts of the wireless spec-
trum it has been the custom to allot
bands of frequencies to particular uses
by international agreement. When it
comes to allocating waves of an optical
or quasi-optical character for such
purposes as television, beacons, and
short-distance communication, we be-
lieve that the problem should be tackled
from a different viewpoint, with far
more consideration given to the geo-
graphical positions in which the
stations are intended to operate.

Local in Character

On long waves, for example, care is
taken to see that overlapping channels
are not allotted anywhere in the world
because interference would take place,
but it would be absurd to adopt the
same principle in the case of optical
waves used in this country and, for
example, in Australia and America.
Coming nearer home we might well
suggest the possibility that a short-
wave television service for the London
area could utilise the same channel as

similar services, say, in Wales and
Scotland, without fear of mutual
interference.

WWW.americanradiohistorv.com
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The problem, therefore, seems to
resolve itself more into one of location
than actual channels, and suggests the
probability that if this principle is
adopted more stations can be accom-
modated than could possibly be con-
templated on the system of allocation
applying to other wavelengths. Against
this view, of course, must be mentioned
the fact that, on the very short wave-
lengths maintaining a steady carrier
frequency is not by any means casy
and, therefore, a wider frequency
channel will, in practice, be required
than is necessary theoretically.

In taking wavelengths below 10 metres
as a class, it must be remembered that
this band includes waves of very differ-
ent character, and it is probably
necessary to consider sub-dividing them
into several further classes.

Larger Wireless Sets

Portability the Only Excuse for
Compactness

; L noticed in a paragraph in

W a daily newspaper recently a

statement to the effect that

the large type of wireless receiver is

dead and that small receivers are to
be the new order of the day.

Such a statement seems to us a
curious contradiction of the facts.
Midget sets have met with compara-
tively little popularity in this country,
and we seem rather to be entering upon
a vogue of Dbetter quality receivers
when compactness is regarded as of
little importance compared with other
considerations.

There can surely be no sound argu-
ment in favour of extreme compactness
where both quality and accessibility
must suffer, except in the special case of
receivers designed primarily for porta-
bility, when the owner expects a
certain amount of compromise.
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From TRIODE to

DOUBLE-DIODE-PENTODE
The Purpose of Every Electrode

Part 1.
The Triode and the

Simple Tetrode

HE simplest thermionic valve that
can be used to provide amplifi-
cation of alternating voltages is
the triode. As its name implies,
the triode contains three electrodes.  Of
these, one, the cathode, acts as a source of
free electrons, which boil off from it into
the surrounding vacuum when its specially
prepared surface is heated to the requisite
temperature. :

These electrons, being negative charges,
are violently attracted towards the anode,
an electrode maintained by a battery, or
its equivalent, at a potential considerably
more positive than that of the cathode.
The third electrode, or grid, is an open-
work metallic structure placed between

cathode and anode in such a way that all”

electrons reaching the anode have to pass
through the meshes of the grid.

In many valves the cathode is directly
heated by the passage through it of a cur-
rent. In this case it consists of a thin
wire, the filament, coated with a material
which liberates electrons frecly at a dull
red heat. The filament is usually designed
to run from a 2-volt accumulator, though
4-volt and 6-volt valves are used for
special purposes.  In other valves the
cathode is indirectly heated, in which case
it consists of a coated tube within which
there runs an insulated metal wire called,
in this case, the heater. This separation
of heating and electron-emitting functions
provides freedom from hum when it is
desired to heat the valve from the mains,
and also allows the individual cathodes to
be given any desired potential even though
all the valves in the receiver are heated
from a common source.

Controlling the Electron Stream

The electrons emitted from the cathode
tend to form a cloud round it and have
not, of themselves, any inclination to a
concerted movement in one direction.
The attractive ficld set up by the positive
anode draws a proportion of them through
the meshes of the grid, and on, in faster
and faster flight, to the anode. But since
they have to pass through the grid on
their way, the number taking this trip
through space can be controlled by apply-
ing a suitable potential to the grid. If

By A. L. M. SOWERBY, M.Se.

PROGRESS in valve design has been so rapid during the last year

or two that there is some excuse for those who have failed to keep

au fait with developments in this all-important branch of radio technique.

This series of clearly written articles presents a golden opportunity to
tmake good the omission.

this is made negative enough, it will drive
back so many electrons that scarcely any
will reach the anode, and the anode cur-
rent will be very small. If, on the other
hand, it is given the same potential as the
cathode, it will offer comparatively little
hindrance to their flow, and the anode cur-
rent will be large.

The way in which the anode current
depends on the grid voltage is shown in
the curves of Fig. 1, which are the familiar
** characteristic curves "’ of an ordinary
triode. The curves are made by setting
the anode voltage at the figure marked
against each individual curve, and noting
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Fig. 1.—TRIODE. Grid volts-anode current.
Characteristic curves of Cossor 41 MHL.

the anode current corresponding to each
one of a number of grid voltages.

The straight portions of all the curves
are roughly parallel ; their inclination may
be read as representing the number of
milliamperes increase in anode current for
a reduction in (negative) grid potential of
one volt. This figure, conventionally
taken at 100 volts on the anode and
zero grid voltage, is known as the mutual
conductance or slope of the valve, Since
it shows the extent to which the potential
of the grid controls the current through
the valve, it is the main index to the
valve’s performance. In particular, it is
valuable to know how an alternating grid
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voltage AB such as that due to a signal
will affect the anode current, set initially
at P by choice of grid and anode voltages.
The swing of grid voltage from A to B
will clearly cause a corresponding swing
of anode current from X to Y, so that the
final anode current will consist of the
steady current P with an alternating cur-
rent of total swing XY superposed upon it.

Another set of curves can be plotted
from the same data, showing the relation-
ship between anode voltage and anode
current at a series of fixed grid voltages.
These curves, shown in Fig. 2, illustrate
by their inclination the impedance, or
A.C. resistance, of the valve. If the valve
is set at Ea=143v, Eg= —2v (P in Fig. 2),
an alternating anode voltage of 10 volis
peak will swing the anode current in sym-
pathy from E to F, a peak swing (PE or
PF) of 0.73 mA. If the application of an
alternating voltage V causes a current I
to flow, the resistarice in the circuit must
be £/I=13,700 ohms. Thisis, therefore,
the resistance to the passage of alternating
current offered by the valve when working
at the grid and anode voltages symbolised
at P. A little consideration will show that
a stecp curve implies that the valve has a
low, and a flat curve a high A.C. resist-
ance.

A Practical Example

In any practical stage of amplification
it is not enough that the alternating volt-
tage applied to the grid of the valve should
develop an alternating current in the
anode circuit ; there must be some load in
the anode circuit across which this alter-
nating current can develop a voltage to
feed the next valve’s grid. The presence
of this load modifies the shape, and
especially the slope, of the curves of
Fig. 1, so that the simple deduction of
alternating anode current by means of the
valve-curves of that diagram would lead
to erroneous results in a practical case.

In the case of a stage of amplification
such as that of Fig. 3, a simple construc-
tion from the curves of Fig. 2 will give all
necessary information as to the degree of
amplification obtainable. With an anode
resistance of 20,000 ohms connected be-
tween battery and anode, the anode cur-
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rent is zero if the voltage actually on the
anode is zoov. (Point A, Fig. 2). At
10 mA. the whole voltage of the battery
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Fig. 2.—TRIODE. Anode current-anode volts.
Characteristic curves of Cossor 41 MHL.

is dropped across the resistance, and the
anode voltage is zero (Point B, Fig. 2).
The line AB is thus the load-line, to some
point on which every possible voltage-
current combination taken up by the valve
when operating must correspond.

If the initial bias on the valve is 2v., the
working point will be at P. If the pick-
up delivers a signal that swings the grid
from —1 to —3v., the anode current and
anode voltage will swing up and down the
line AB between the limits Q and S. The
alternating anode current will thus be
1.05 mA., and the alternating anode volt-
age 21.8v. The effective slope of the valve
under these particular operating conditions
thus amounts to 1.05 mA. per volt, and
the effective amplification of the stage is
21.8 times.

The Amplification Factor

Inspection of the figure shows that if the
line AB were more nearly horizontal the
amplification would be greater (bigger
swing in anode volts for 1 volt swing on
the grid). A load-line passing horizontally
through P would represent an indefinitely
high A.C. load of low D.C. resistance (e.g.,
a high - inductance
choke) and would
give an amplifica-
tion of 36.7 times.
This figure, repre-
senting the maxi-
mum amplification
obtainable from the
valve under even
theoretically  ideal
conditions, is called
its  amplification
factor, represented
by the symbol x. It
is, in effect, the
change in .anode
volts necessary to
hold the anode cur-
rent constant
against a change of
one volt in the grid
bias, and so may be obtained from
ordinary ‘‘static’’ curves such as those
- of Fig. 1.

PICK-UP

Fig. 3.—A triode

amplifier for gramo-

phone pick-up. Per-

formance of this

stage is analysed in
Fig. 2.

Wireless
World

If we know the amplification factor and
the A.C. resistance of a valve, we can
easily deduce the mutual conductance. A
volt of A.C. applied to the grid is equiva-
lent to u volts at the anode, and the alter-
nating anode current is driven through the
A.C. resistance Ro by this voltage. Thus
one volt at the grid drives a current of
i/ Ro amps. through the valve; this ratio
is therefore the mutual conductance 4.

In such a case as that of Fig. 3, the
alternating anode current has to be driven
through both the A.C. resistance of the
valve and the load-resistance ; the current
is therefore p/(R+Ro) for every volt
applied to the grid. This current, in flow-
ing through the load-resistance R, de-
velops across it a voltage, pR/(R+ Ro)
for each volt on the grid; this expression,
therefore, is that for the actual amplifica-
tion realised in the particular stage shown.
Inserting in the formula the individual
figures for this case, where p=36.7; Ro=
13,700, and R =20,000 ohms, we gel 21.8
times, exactly as found graphically from
Fig. 2.

"|||'—\9.0.0.OQJ—'—,—<

Fig. 4.—A triode amplifier for high-fre-
quency signals. Exactly equivalent (L.C.
replacing R) to Fig. 2.

For high amplification the requirements

are evidently a valve of high amplifica-

tion factor and low A.C. resistance, used
in conjunction with a high anode load. In
high-frequency amplification it is casy to
build up a load of some 100,000 ohms in
the form of a tuned circuit, while higher
loads can be obtained by special design.
In Fig. 4 is shown a stage of high-fre-
quency amplification put together on the
lines of the low-frequency stage of Fig. 3;
the source of signals is now a tuned circuit
connected to an aerial, while the anode
resistance is replaced by the tuned circuit
1.C, which may be reckoned as offering a
load of some 100,000 ohms to signals of
the frequency to which it is tuned.

This amplifier, simple and straightfor-
ward though it is, will not work. The
reason is found in the capacity between
anode and grid of the valve, through
which energy is fed back from anode to
grid in amcunt sufficient to set up and
maintain oscillations in the grid circuit.

To prevent this unfortunate effect, it is
customary to use a valve in which the
capacity between anode and grid is
reduced, by suitable screening, to a negli-
gibly small amount. The screen used

www americanradiohistorvy com
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consists of a closely woven mesh of wire
interposed between grid and anode in such
a way that no part of the anode can ‘“see ”’
any part of the grid. To prevent capacity
between connecting wires, either the anode
(most English valves) or the grid (Ameri-
can valves) is connected to a terminal on
the top of the bulb, as shown in
Fig. 5.

In order that the screen shall be effec-
tive, it is necessary that it shall be earthed
sufficiently to prevent alternating voltages
due to the signal from appearing on it
when a signal is applied to the grid. If it
is earthed directly its potential will be
approximately that of the cathode, and
by screening off the D.C. field from the
anode it will prevent this from acting on
electrons in the neighbourhood of the
cathode ; there will therefore be no anode
current, and the valve will not amplify.

Effect of the Screen

By earthing the screen through a con-
denser large enough to act as a virtual
short-circuit to signal voltages, it becomes
possible to raise the screen to a suitable
positive potential. If this is done, leaving
the anode at zero potential, the cathode,
grid, and screen form a triode of conven-
tional type, the current through which is
controlled by the grid-potential exactly as
shown in Fig. 1.

Owing to the presence of the screen, a
voltage applied to the anode will have a
very small effect indeed upon the. total
number of electrons passing through the
valve as a whole ; this will depend almost
entirely upon the voltage applied to the
screen. Leaving this constant, the appli-
cation of a steadily rising anode voltage
will result in pulling more and more of the

ANODE LEAD
CATHODE

SCREENING
GRID

Fig. 5.—The arrangement of the electrodes
in a typical screened grid valve.

electrons through the meshes of the screen
instead of allowing them to finish their
travels there. The anode, therefore, robs
the screen.

This effect is shown in the curves of
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Fig. 6. So long as the anode is decidedly
more positive than the screen it takes
nearly the whole of the current ; the curve
for E,= -2 shows that over the range
Eu=120 to Ea= 200 the anode current only
changes by 0.025 milliamp. Over this
range of anode voltages the valve has a
very high A.C. resistance; for this par-
ticular grid-bias voltage the figure is 3.2
megohms. The curve for Eo= —1.5 is
less flat; its inclination gives an A.C. re-
sistance of 0.50 megohm. Discussion of
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Fig. 6. - SCREENED TETRODE. Character-
istic curves of Cossor MSG/HA.

the reason for the extraordinary antics of
these curves in the region of anode volt-
ages near and below the screen voltage
‘will be postponed; it is enough to note
here that the screen-grid valve is always
used with an anode vollage considerably
higher than that on the screen, so that
only the flat part of the curves to the right
of the diagram applies to ordinary usage.

Amplification Factor of S.G. Valves

At Eua=200, the anode current of the
valve of Fig. 6 is 2.05 mA. for E;= - 1.5,
but falls to 1.1 mA. for Es= —2. The
average mutual conductance of the valve
over this range of grid voltages is thus
0.95 mA. per half-volt, or 1.9 mA. per
volt. Combining this figure with a mean
value for the A.C. resistance—say 1.0
megohm-—we find that the amplification
factor of the valve is 1900 (p=4Ro). Some
mild confirmation of this is obtained from
Fig. 6 when we note that the curve
Es= —2 would apparently have to be
continued the better part of a thousand
volts to the right to increase the anode
current to the value obtained by reducing
the grid bias to — 1.5 volts.

With a combination of high A.C. resist-
ance and high amplification factor, the
behaviour of a screened valve in a receiver
differs in some respects from that of a
triode. Reverting, for example, to the
stage of high-frequency amplification of
Fig. 4, we find that the gain of the stage,
assuming the dynamic resistance R of the

Wireless
World

tuned circuit to be o.1 megohm, will be
1900 x 0.1/0.I1x I.0. if Re=1.0 megohm
and p=1900. This gain comes out at 173
times. Inspection of the figures just given
shows that it is the high A.C. resistance
of the valve that is responsible for the
stage-gain being only one-eleventh of the
rated amplification factor of the valve.

It is interesting to ob-
serve the way in which
the gain increases with

anode-circuit resistance
for two  equivalent:
valves, one a tetrode

and one a triode. Curves.
showing- this are given
in Fig. 7; to make the
comparison fair, both
the valves taken to illus-
trate the point have the
same slope of 2 milli-
amps per volt. o §
For low values of
anode resistance, the
gain given by the two |
valves is much about
the same, but the curve | .
for the triode bends
over, and for high re-
sistances becomes very The Cossor MSG/HA
nearly a horizontal line V2V fgife"gd to in
at a height equal to the g
amplification factor of the valve. The curve
tor the screened valve, on the other hand,
is nearly a straight line of constant slope ;
it, too, will turn over eventually, but at
values of anode-circuit load far above any-
thing practically possible. Roughly speak-
ing, the triode tends to give a constant
gain, while the tetrode gives a gain pro-
portional to anode-circuit load. Expressed
differently, the triode gives an output at
more or less constant voltage, irrespective
of small changes in the value of a fairly
high load, whereas the tetrode passes a
constant A.C. current through any load
that is not too extravagantly high,
Looking at the formula for gain, A=
pR/{R+Ro), it is clear that if the anode
load is low compared with the A.C. resist-
ance of the valve, we may write, for ap-
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Fig. 7. Comparison of stage-gain given by
triode and tetrode, both of slope 2 mA v,
with different anode-circuit loads.

proximate results, A=pR/R., or A=,4R.
Thus a tetrode of slope 2.0 mA./v., used
with an anode resistance of 50,000 ohms,
gives a gain of 100 times. (Accurate value,
for the valve taken for Fig. 7, 95.3 times.)
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In the case of screened valves, their ampli-
fying abilities can thercfore be accurately
compared by a simple comparison of
slopes.

(To be continued.)

THE RADIO INDUSTRY °*

INTERICSTIN(Q NEWS comes from Ferrauti,
who announce the introduction of a car-
radio receiver, (o be known ay the Ferranti
Motorset. It is of the single-unit tvpe (with
built-in  speaker) and is directly controlled,
being designed for mounting below the dash-
board. Five wvalves, of which two  are
multiple valves, are used in a superheterodyne
circuit; H.T. is derived from the car battery
through a self-rectifying vibratory generator.
< @ <
““The Cossor Wireless Book,””
by A. C. Cossor, Ltd., Highbury Grove, Lon-
don, N.5, is much more than a mere ‘cata-
logue of valves. It includes many pages of
general technical data, lists of stali[ms, etc,
Free copics are available for readers.
< <> <> <t~
Twelve motor-generator sets, including one
of unique design for operating at 50.000 volts
above earth potential, have been supplied by
the G.E.C. for the new Droilwich station. ~
R R S
Belling and Lee, Lid., Cambridge Arterial
Road, Iinfield, Middlesex, have just issued a
comprehensive booklet entitled < Cutting the
Crackle Out of Radio.”” All aspects of man-
made interference are dealt with in an authori-
tative manner, and much useful information
on suppressive measures is given. Price : 6d.,
post free. Incidentally, the same firm have
just issued their new season’s catalogue.
< <> e <
Arrangements have now been completed
for increased production of the Amplion
““ Radiolux ”’ superheterodynes, with the re-
sult that reductions in price have become
possible.  New prices  are:—A.C. table
model, 12 guineas; D.C. table model, 13
guineas; radio-gramophone, 271 guineas.

just issued

S @

The new Ferranti ‘“Motorset,’’ for installa-
tion under the dash of a car. The tuning
pane! protrudes to the level of the dash-board.

The latest Marconi valve catalogue is a VEry
helpful little booklet, and contains curves and
operating data for all types of Marconi valves,
with complete tables ot valve combinations for
a number of {ypical modern sets.

R

A booklet is being issued by Celestion, Ltd.,
which outlines the history of their loud
speakers. A large quantity of these interesting
booklets were distributed to visitors to Olym-
pia, and copies can still be obtained.

Catalogues Received

Wingrove and Rogers, Ltd., Arundel Cham-
bers, 188-9, Strand, London, W.C.2.—Polar
condensers.

Rich and Bundy, I.td., New Road, Ponders
Ind, Enfield, Middlesex.—Mains transformers,
chokes, output transformers, etc.

Halford Radio, Ltd., 39, Sackville Street,
Piccadilly, London, W.1.—Halford super-
heterodyne receivers.
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Push-Pull

Methods of Feeding
a

Push-Pull Amplifier

By W. T. COCKING

HAT apparatus designed pri-
marily for high-quality reproduc-
tion is appreciated by the dis-
criminating listener has been

amply demonstrated by the reception of
The Wireless World Push-Pull Quality
Amplifier.' Correspondence has shown,
however, that some doubt exists as to the
best method of coupling it with an exist-
ing receiver. Some notes on this matter
were given in the constructional articles,
but were necessarily confined to a few
cases.

The input connections of the amplifier
are shown in Fig. 1, and about 5.07 volts
R.M.S., or 7.17 volts peak, must be main-
tained across the input terminals for an
output of 4 watts. This input must be so
split that one-half of it (3.585 volts) ap-
pears between AE and one-half between
BE. Moreover, the voltage across AE
must be 180 degrees out of phase with
that across BE.

The simplest input system is un-
doubtedly a push-pull transformer with its
two outer secondary terminals connected
to A and B and its centre-tap to E. In
order to preserve the transformer charac-
teristics, of course, C1 and C2 should be
short-circuited, and R1 and R2 removed

Fig. 1.—The input circuit of the Push-Pull
Quality Amplifier.

from the amplifier. The primary of such
a transformer is naturally connected in
accordance with standard practice.

L The Wireless World, May 11th and 18th, 1934.
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which may be used with < The Wireless
World > Push-Pull Quality Amplifier
are described in this article, and it is
shown that the method to be adopted
depends wvery largely upon whether a
straight or superheterodyne receiver

HE methods which can  be

employed for feeding a push-
pull amplifier are many and
various, and the correct arrange-
ment depends upon the type of
recetver which is used. Some of
the more important feeder systems

s employed.

L.'.'.:._ e, T R R TR

“The Wireless World ' Push-Pull Quality Amplifier.

Many feel, however, that the full benefit
of the amplifier is not obtained if a trans-
former be included, and prefer to adhere
to resistance coupling throughout. The
simplest coupling is then undoubtedly a
direct feed from a diode detector, as shown
in Fig. 2. The resistances Ra and Rb
should each be of 50,000 ohms, and Ca
can be 0.0001 mfd., the output terminals,
of course, are coniiected to the correspond-
ingly lettered input terminals of the
amplifier.

Direct Diode Feed

The modulated input appearing across
the circuit LC is applied between the diode
anode and cathode in the usual way
through the by-pass condenser Ca. Recti-
fication occurs in the diode and modula-
tion frequency currents flow through Ra
and Rb exactly as with the usual diode de-
tector. Since the current through Ra is
the same as that through Rb, and the two
resistances are of equal value, it follows
that the potentials developed across them
have the same value. Now consider the
question of phase. Supposc that A is
positive with respect to B at a given in-
stant, then E is also positive with respect
to B, and A is positive with respect to E.
If E is more positive than B, however,
B must be negative with respect to E.
We thus find that the points A and B are
always of equal and opposite potential
with respect to E, and so the system is
suitable for feeding a push-pull stage.

One of the greatest disadvantages of this
system is that volume control must nor-
mally take place before the detector, and
if gramophone reproduction be required, a
separate feeder stage is necessary for this.

www.americanradiohistorv.com

It has been said that the total amplifier

.input required for 4 watts output is 7.17

volts peak, and if this is to be obtained
with 8o per cent. modulation, the detector
input must be about 13 volts peak if an
MHL4 valve with grid and anode strapped
be used for the diode. If the two diode
anodes of a duo-diode-triode be used, the
input required will be about 15 volts peak.
In either case, detection should be almost
completely distortionless. An input of this
order can rarely be obtained, even from

O A
Ra ==00001 mtd

Cal,
— l —0 E
R :J'I;o-oom mtd
\2099——8

Fig. 2.—The amplifier may be fed directly
from a diode in the manner shown in this
diagram.

a local station, without an H.F. stage, and
for more than purely local reception two
stages should be provided.

One disadvantage of the circuit of Fig. 2
is that neither terminal of the tuned cir-
cuit can be earthed, but this may be over-
come by rearranging the connections on
the lines shown in Fig. 3. The tuned cir-
cuit can then be of any conventional type
such as an H.F. transformer or the tuned
grid circuit.

A more generally useful arrangement is
shown in Fig. 4, and it will be observed
that the triode section of the duo-diode-
triode valve is connected in the same way
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as the triode in the feeder unit described
for the Push-Pull Quality Amplifier. In
this case the push-pull output is obtained
with the aid of a triode, and the

50,000 0

00001 mfd

\muJLB

Fig. 3.—An alternative method of using a
diode for feeding the amplifier when the
tuned circuit must be earthed.

50,000 (1

mechanism is the same on both radio and
gramophone. The operation can. best be
seen from the simplified diagrams of
Fig. 5, and the complete triode circuit is
shown at (a). Now the impedance of Ca
and R4 in parallel is negligible at the
operating frequencies, and the reactance
of Cb is also negligibly small, while Re¢
is very high. As regards L.F., therefore,
we can replace Fig. sa by Fig. sb, and
it will be seen that as in the diode circuit
the output is taken across two series con-
nected resistances of equal value, the mid-
point-of which is earthed. The operation,
therefore, is identical, and the differences
in the practical circuit are only those occa-
sioned by the necessity for providing the
correct steady operating potentials on the
valve.

Using a Duo-diode-triode

In Fig. 4 rectification occurs in the
diode circuit, and the resulting L.F.
potentials are passed to the triode through

Wireless -
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a resistance-capacity coupling.  Since
there is an additional stage of amplifica-
tion, the detector input is now much less,
for it has to provide an output of only
0.36 volt peak on an 8o per cent. modu-
lated carrier. When giving such a small
output a diode detector is by no means
distortionless, so in the interests of quality
it is necessary to provide the detector with
a larger input and to throw away a por-
tion of the output.

Recent work on diode detectors has
shown that when the MHD4 valve is used
with the two diode anodes connected
together, and with a load resistance of
100,000 ohms, the input can be as small as
2 volts peak without distortion becoming

Rb

(ay (b)

Fig. 5.—The fundamental connections of the

triode portion of the valve in Fig. 4 are

shown at (a), while (b) illustrates how the
phase reversal is obtained.

appreciable. It is, in fact, only about
0.25 per cent. for 8o per cent. modula-
tion, and is even less

Fig. 4.—A duo-diode-triode can be
employed to provide both detection
and amplification by using the
arrangement shown in this dia-
gram. The H.F. input circuit is
connected to the points (aa).
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for larger inputs. It
has previously been
thought that the in-
put should be of the
order of 10 volts, but
it now appears that
this figure is un-
necessarily high. It
should not be for-
gotten, however, that
diodes vary in their
characteristics, and
a valve of a different
make may require a
larger input.

With a 2 volts de-

.l__so mtds tor 8o

tector input,
output is I volt peak
per cent.
modulation, and the

100,000 0

).

T
00001 mtd

50,0000

triode portion of the
valve requires 0.36
volt. Since we must

-

throw away a por-
tion of the detector

output by means of
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some form of potentiometer, it is con-
venient to adopt a round figure for the
ratio of detector output to amplifier input,
for this will lead to standard values of
components.  Let
this ratio be 3-1,
obtained by the
insertion of the
500,000 ohms re-
sistance R’ (dotted
in Fig. 4). The
detector output re-
quired is then
036 x 3 = 1.08
volts peak, and
will  be obtained
with an 8o per
cent. modulated
carrier of 2.15
volts peak, or 1.52
volts R.M.S. be-
tween the points
(aa) of Fig. 4.

The voltage at
(aa) must be pro-
duced across some
type of H.F. cir-

+H.T.

Fig. 6.—The last I.F,
coupling in a super-
heterodyne usually
takes the form shown
here and it may pre-
cede the valve of
Fig. 4 by joining the
points (aa) on the two

cuit, and it is here diagrams.
that most difficulty
arises, for neither terminal may be

earthed. 1In the case of a superheterodyne
the matter is easily arranged, and the cir-
cuit of the preceding stage can take the
form shown in Fig. 6. There is also no
difficulty in a single-span receiver and
details of the connections were given in
The Wireless World for June 22ud, 1934.
With a straight set the solution is not so
straightforward, because in these days of
ganged tuning one side of the variable

mm 0007 mtd

IN

T

.,”l._

Fig. 7.—In the case of a straight set the

feeder system of Fig. 4 is best preceded by

a transformer coupling as shown in this
diagram.

condenser must be earthed. The diffi-
culty can be got over by adopting the
arrangement of Fig. 7. It will be seen
that an H.F. transformer is employed,
but the normal primary winding is used
to feed the diode detector, and the tuned
circuit is fed from the H.F. valve by
means of an H.F. choke and a condenser.
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Push-Pull Input Systems— .

For maximum efficiency, the transformer
ratio should not be greater than some 2-1,
but quite good results can be secured with
a ratio as high as 3-1.  With none of
these systems, of course, is it possible to
cmploy reaction satisfactorily.

Although the duo-diode-triode lends
itself best to feeding a push-pull amplitier,
it is quite possible to use a grid detector
and reaction can then be embodied. The
connections of such

Wireless
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less, while the input required by the
amplifier is about 0.36 volt peak. The
only remedy, of course, is to increase the
amplification, and there is no doubt that
this is best done by including another
stage of push-pull amplification between
the feeder valve and the amplifier pr. per.
A pair of MHL4 valves with the same con-
nections and circuit values as those in the
amplifier should function admirably.
This arrangement is hardly sworth while,

an arrangement are
shown 1 Fig. 8 +HT.
which 1is self-ex-
planatory. Apart
from the ability to
obtain reaction, this
system  has no
advantage over the
recommen ded
method  embodying
a duo-diode-triode,
and it is indeed in-

is the

Fig. 8.—It is possible to em-
ploy a power grid detector to
feed the amplifier, and this

reaction be required.

best arrangement if

ferior to it in certain
respects.

The wuse of the
amplifier on gramo-
phone is quite
straightforward and
has already been
fully dealt with, but
it 1is sometimes
desired to employ a
microphone. Essen-
tially this is no dif-
ferent from a pick-
up, and it is only

I

b | |
I

L

36
UL

! N
PICK-UP -L 4 \

necessary to connect
the secondary of the
microphone trans-

former to the pick- )

up terminals. Most good quality micro-
phones are designed to operate into an im-
pedance of 500 ohms, and the resistance
of the volume control is 250,000 ohms. In
general, therefore, the transformer should
have a ratio of 1-22.4.

Using a Microphone

The only difficulty which may be ex-
perienced is in obtaining sufficient volume,
for most good quality microphones give
only a small output, perhaps ¢.x volt or

of course, unless the equipment is to be
used chiefly with a microphone, for on
radio and gramophone the amplification
would be unnecessarily large.

In general, therefore, the arrangement
of Fig. g is best adopted for microphone
working.  The L.F. transformer should
be of low ratio, about 1-1, so that exces-
sive amplification is not obtained, and a
good frequency response is secured with
the pick-up volume control connected
across its secondary. The necessary cur-
rent for operating the microphone can be

secured by connect-

+H.T.

. . . 750,000 O
Fig. 9.—If an insensitive
microphone be employed
an additional stage
of amplification is

advisable.

8 mfds

25,000 Q

250,000 Q

N
A

2,000 0

—TSO mfds
b b g

ing a battery to the
points  (bb), or it
may be obtained by
closing these points
by a  resistance,
shunted by a 50
mifd. electrolytic con-
denser, which is in-

2 mfds R g
=) CERP cluded in the main
TERMINALS negative  H.T.  re-

\ turn  lead of the

\ amplifier. The value

m of the resistance, of
course, will depend

upon the current and

voltage requirements

of the microphone,

—H.T. and so will vary ac-

cording to the com-

ponent selected.
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U.R.S.I. London Meeting

HE Union Scientifique Internationale

Radio (U.R.S.I.) met in London

for its third plenary session between
September 11th and 19th.  In the absence
through illness of the president (Prof. AL E.
Kennelly, of Harvard), Dr. W, H. Eccles,
F.R.S., acted as president for the London
meeting. The delegates were welcomed on
behalf of the president of the Royval Socicty
on the afternoon of the r:1th and were
entertained to dinner by the Government
on September 18th, when the Postmaster-
General, Sir Kingsley Wood, was the chief
speaker.

The delegation assembled in London in-
cluded  representatives from  America,
France, Belgium, Italy, Denmark, Sweden,
Switzerland, Japan, New Zealand and South
Africa,” amongst the best-known visiting
scientists being Dr. J. H. Dellinger, of the
U.S. Bureau of Standards ; Dr. van der Pol,
of Eindhoven; MM. Gutton and Mesny,
from France, and Dr. Harald Norinder, the
well-known Swedish-American authority on

lightning.
The work of the Union is divided between
five Commissions: (1) Standards and

Mecasurements; (2) Propagation of Waves;
(3) Atmospherics; (4) International Co-
operation, and (5) Radio Physics.

During the London meeting the delegates
made numerous visits to adjacent places of
radio and allied interest, these including the
National Physical Laboratory, the Radio
Research Station, Slough, the Rugby and
Baldock stations of the Post Office, and the
Cavendish Laboratory at Cambridge, while
other activities included receptions at Broad-
casting House and at the Roval Institution,
where the director, Sir William Bragg, gave
an account of the researches of Faraday.

Television for the Amateur Constructor, by
H. J. Barton Chapple, M.Sc., 2nd edition,
2066 pages, -+xxiii.  Published by Sir Isaac
Pitman and Sons, Ltd. Price 12s. 0d.
The practical, as distinct from the

theoretical side of television forms the key.
note of this book, and the various theoretical
considerations which necessarily arise are
dealt with in a very clementary manner.
The first chapter deals with the general
principles of television and the second with
the fitting up of a suitable workshop for the
home construction of apparatus. The next
five chapters are devoted to a discussion
of suitable types of television receiver and
H.T. supply units, and constructional details
of a certain amount of apparatus is given.
The theoretical treatment is sketchy, and it
is unfortunate that in certain cases the
apparatus recommended is not of a type
which would usually be considered suitable
for the best reproduction of sound broad-
casting. One is tempted to enquire, there-
fore, how it can meet the more stringent
requirements of television.

Four chapters are devoted to a description
of the construction and operation of disc
and mirror-drum apparatus, and in the final
chapter the possibilities of high-definition
television on ultra-short waves are briefly
discussed.  In the preface the author states
that in preparing this second edition he has
endeavoured to bring the book up to date,
but we notice that the valves recommended
for certain receivers described are still of
the 6-volt types which have been obsolescent
for some years.  When revising the older
edition a point like this might well have
received attention.
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HE eleventh Radio Show, which was held at the Grand Palais, in
Paris, from September 6th—16th, brought together more than 200

Considerable Technical

Progress in the French

Industry

HE very drastic eftect which the
financial crisis in France has had upon

wircless manufacturers has been bene-

ficial in so far as it has contributed
to raise the general standard of production.
In spite of a constant tendency towards
price reduction, apparatus of good quality is
well in evidence.

Midget sets which in 1933 were to be found
on almost all the stands, and which seemed
as if they would bring the musical repro-
duction of radio into disrepute, have now
almost disappeared. Refinements such as
A.V.C., silent tuning, tone control, visual
tuning indicators, which were only asszciated
last year with receivers of very high prices,
appear in 1934 even on the most popular
models.

It is also important to record the appear-
ance of a very large number of all-wave re-
ceivers covering wavelengths from 15-1,950
metres.

At least go per cent. of the receivers at
the Show were superheterodynes, the num-
ber of valves utilised varying from four to
eight, and the prices ranging from f1o to

An original type of tuning scale. The names

of the stations are helically arranged on a

raised strip on the cylinder. When the

cylinder is turned the names of the stations

appear in the window, which can travel
along a guide.

{40. The popularity of a {requency-
changing circuit in France can be explained
principally because of the chaotic state of
the present broadcast distribution in France,

exhibitors and attracted a large public.
have been allvwed to participate in the Exhibition.

For the first time foreign firms
It may be said at

once that, stimulated by foreign influence, the technical side of the
French radio industry has made such progress in recent years that it is

which makes a high degree ot
selectivity imperative,

Since 1926 the superhetero-
dyne has maintained its posi-
tion as the most popular cir-
cuit in France. It may le

{Left) A good ex-
ample of the
French superheter-
odyne “Super-
octodyne,'" by
Mildé. Itshould be
noted that the tall
screened coils are
of the iron-cored

type.

Apparatus set up at the Exhibition to demon-

strate the Telematic remote control tuning

system. The tuning condenser is rotated by

means of a small electric motor to its proper

tuning position, corresponding to the station

on the map where the plug is inserted into
the socket.

on account of this necessity for extreme
selectivity that receivers of high quality
have delayed making an appearance, and it
is only recently that receivers capable of
good reproduction, but employing the super-
heterodyne principle, have been developed
as a result of modern circuit improvements.

For the last three vears France has been
invaded by valves of American tvpe, which,
in spite of the cost of transport and import
duty, arc sold cheaper than valves of
European manufacture. On this account,
the majority of French superheterodvnes
previously employed the American penta-
grid as a {frequency-changing valve. But
the recent drop in prices of European valves,
and particularly the production of the
octode, have had a considerable effect on
the demand for American types. At the
Paris Show this year the majority of the
superheterodynes were fitted with octodes.

By way of example, we publish the cir-
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now well able to hold its own in competition with foreign products

cuit diagram of a good Irench superhetero-
dyne (the ““Superoctodyne 8 '), by Mildé.
This all-wave receiver includes a pentode
H.F. stage, an octode [requency-changer,
a pentode LF. valve, followed by a duo-
diode for the detector and A.V.C. purposes.

A Grammont receiver fitted with
Telematic tuning system.

An additional valve is used for
silent tuning, and the two
L.F. stages both embody pen
todes. The visual indicator
consists of a milliammeter
located in the plate circuit of
the two first valves, while the coils are iron-
cored types. The sensitivity of the receiver
is given as 3 microvolts, the selectivity
10,000 to 1 for g kc., and the undistorted
output 3.5 watts. .
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A sectional view of the all-wave coil unit
by Gamma. The switching arrangement is
particularly ingenious.
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Circuit of the Mild¢ ¢ Superoctodyne ’

all-wave receiver with A.V.C., silent tuning, and visual indicator.

The valve Vg5 provides for silent

tuning by biasing the valve V6 bevond the current cut-off point in the absence of a signal.

In the simpler types of superheterodynes
all of these refinements are naturally not
included, but, all the same, even the most
modest of them, with only four wvalves,
AV.C,

generally  employ although not

External aspect of the

Gamma unit without ex-

ternal screen, and on the

right is shown the axis of

the switch with its 14
rings.

always in a very cfficient
form.

This vear for the first
time for three or four
vears, battery sets have
made a modest come-back. Two
were shown, one of which is designed by a
battery manufacturer, and the other by the
firm Geco.

The great majority of French receivers,
however, are for alternating current, but

models

e e B

The group of coils covering wavelengths
11-30 metres.

there are signs that the universal A.C.-D.C.
sets are becoming more and more popular,
All valve manufacturers in France now have

A.C.-D.C. valves for series connection at
12-30 volts. Quite a number of D.C. re-
ceivers now have their equivalent in

universal A.C.-D.C. types,

A receiver for D.C. alone is not popular
in France, and scarcely any manufacturers
produce them. Every type of receiver is
now fitted with moving-coil types of loud

speaker.

It would seem as
if a great effort has

been made on the
part of manufac-
turers  to improve

the external appear-
ance of their re-
ceivers. This is
probably because in
France ‘“cest
Madame qui choisit
le vécepteur et c¢est

Monsieur qui paie.

escutcheon window then shows the name of
the station to which the receiver is tuned.
By this arrangement the length of the scale
is extended to several metres.

Another manufacturer, Grammont, has
adopted a tuning system invented by Vino-
gradow, and known as ‘‘ Telematic.”” This
is a method of automatic tuning by remote
control in which the variable condenser is
rotated by a small electric motor. To set
the motor in action a plug has to be inserted
in a socket; the inventor has been able to
arrange the sockets to correspond to the dif-
ferent stations on a map. This device is
itlustrated on the previous page.

Amongst the components the new coil

units for all wavelengths produced by
Gamma are of particular interest.  These

units are offered in hexagonal form, divided
into fifteen shiclded compartments. Each
unit consists of aerial coil, H.F. coupling,
and oscillator coil, and they cover five wave-
length ranges: 11-30 metres, 29-8o metres,
75-210 Inetres, 200-565 metres, and 710-
2,000 metres, making in all thirty coils.
Oscillator coils are provided with trimmers
and padding condensers.

All this arrangement is accommodated in
a hexagonal unit 145 mm. long and 8o mm.
in diameter, and the switching is incorpor-
ated in the centre of the unit. The switch
itsetf is of ingenious construction ; it is com-
posed of a series of fourteen rings controlled
by an eccentric. Each unit can make con-

often

The cabinets  are
very artistic productions
constructed of the best

woods, but the greatest in-
genuity has probably been
shown in the direction of the
presentation of tuning scales.
In this connection, one manu-
facturer has had the idea of
placing the names of the sta-
tions on a helix, the strip
carrying the names being in
relief on a cylinder placed at
the top of the receiver.

Rotation of the cyvlinder con-

trols the vanable condensers,

and at the same time carries
along a small escutcheon
sliding on a guide along the

PICK UP Sﬂ

q”-

length of the cyvlinder. A
sketch of the device is shown
on the previous page. The

WWW.americanradiohistorv.com

Circuit of the tuner showing the connections to the

H.F.
and oscillator modulator valves.
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Paris Radio Exhibition—

tact with six radially disposed points. The
ring does not tutn, but oscillates in a plane
perpendicular to the axis, and a stiff wire is
soldered to the unit, which permits move-
ment of the ring without allowing it to
rotate. The switch provides in six positions
for no fewer than eighty-four contacts, the

Wireless ¢
World

sixth position providing for the inclusion of
a pick-up.

In concluding with a description of this in-
genious accessory, it remains only to draw
attention to the fact that the French Exhi-
bition gives evidence of a very real effort
towards improvement in quality.

E. AISBERG, Editor ** Toule la Radio.”

Che Diary of an

Ordinary Listener

The Problem of Station Identification

advantage, follow the good example

set by the B.B.C. in the matter of
punctuality and station-identification. It is
a rare occurrence for the B.B.C. to be
behind the advertised time with their pro-
grammes, and almost every announcement
is prefaced with the name of the station
transmitting, whereas many Continental
stations seem to regard time as a mere
matter of relativity, and feel salisfied if any
part of their programme begins within
twenty minutes of its advertised time. One
has often to wait impatiently until the end
of a long concert before being absolutely
certain of the station, especially if it is in
the somewhat congested area between the
London and the Scottish Regional wave-
lengths inhabited by Strasbourg, Budapest,
Berlin Funkstunde, Moscow IV, and Milan,
together with several lesser lights. It is,
of course, true that the B.B.C. docs not
announce the station nor the next item
during the "* Proms.,”” but this is an excep-
tion to the general rule, and I have no
doubt that forcign listeners would welcome
an announcement of the next item in place
of a transmission of the applause following
the previous item. These sage reflections
are the outcome of a long wait on Thursday,
September 6th, for a Beethoven quartet
which was down on the programme of Poste
Parisien. It seemed as if the relay of Cigany
music from Budapest was never coming to
an end, and, although I quite enjoyed the
light music, it was not the Beethoven I
wanted. Eventually, I got tired of waiting,
and switched over to Frankfurt for part of
the concert from Nurnberg, where the Nazi
Festival was in 1ull swing, and thence to
Rome for the end of ““ The Merry Widow.””

CONTINENTAL stations might, with

“ Chu-Chin-Chow *’

The following evening an influx of visi-
tors prevented me listening to anything
much beyond social chatter.

On Sunday Luxembonrg attracted my
attention with a good selection {from *‘ Chu-
Chin-Chow,”” after which I went over to
Radio-Paris to hear some popular Italian
airs sung by Robert Marino to a mandoline
accompaniment. But the mandoline is an
instrument of which I soon tire, so, after
hearing a song by Tosti and part of another
by Lama, I transferred my attention to
Poste Parisien, where a concert of light
music was Dbeing given by the orchestra
conducted by G. Balay. From France I
went over to Denmark for the concert of
their National music by the Radio
Orchestra, broadcast from Kalundborg and
Copenhagen, and thence to Hilversum,
where the excellent A.V.R.O. orchestra
were in the midst of some music which 1
was unable to identify, though, as it had
a decidedly Beethovenish flavour, T found
it eminently suited to my taste; this was

followed by an Aria from Massenet's
““Manon,”” which brought the concert to a
close, so 1 went south to Munich, and heard
the very efficient N.S. orchestra in a
“ Meditation "’ by Haydn.

Having left my receiver tuned to the
Munich wavelength, this was naturally the
first station I heard when 1 switched on the
following evening, and I was fortunate to
come in for Mozart's elaborate Aria, ‘ Ach
was vebrach ich,”” charmingly sung. Brus-
sels No. 1 was transmitting a Wagner
concert relayed from the Casino at Vichy
which started with the Overture to '“ The
Mastersingers,”” but it sounded to me as if
the brass had not sufficiently warmed up,
and was, in consequence, decidedly sharp,
so I went over to Hilversum, where the

In Next Week'’s Issue
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A.V.R.O. orchestra and Hans Schouwman
were giving a fine rendering of Grieg's
Pianoforte Concerto in A Minor. Reception
from Hilversum did not appear as good as
usual, the station being somewhat hetero-
dyned, probably by Brasov, so I returned to
Brussels for the ‘‘Parsifal” overture, by
which time the trumpets were in perfect
tune, and performed their important part
in a most satisfactory manner.

Munich again scemed to offer the greatest
attraction during the carlicr part of Tues-
day cvening, and I heard the end of the
1st Act of ““La Bohéme.”” Leaving Mimi
to go off to the fair with her artist friend
amid thunders of applause, I next tried
Kalundborg, being anxious to hear the West-
minster Choir of Princeton, U.S.A., and to
compare it with our own choir in Westmin-
ster Abbey. Kalundborg was suffering from
morse interference, so I changed over to
Copenhagen, where the result was better but
not altogether satisfactorv. I heard the
choir in a chorus by J. S. Bach and was
struck with their precision, but could not
hear them clearly enough to make a fair
comparison with their English rivals.

I finished up the cvening with a good selec-
tion of operatic music by the Stuttgart Sta-
tion Orchestra, which included Nicolai’s
overture * The Merry Wives of Windsor,””
and the waltz from Johann Strauss’s
““Weiner Blut.”’

CALIBAN.

.

The Standard Two

An Economical Two-valve
Battery Receiver

SIMPLE receiver employing
A modern valves and components

can give a surprisingly goad per-
formance when operated under suitable
conditions. A Q.P.P. output stage
enables good quality to be secured
economically at a volume level suffi-
cient for many requirements, while a
reacting detector with a single-tuncd
aerial circuit provides ade-
quate sensitivity and selec-
tivity for local reception.
In good locations it is even
possible to secure good re-
production of several Con-
tinental transmissions.

THE LIST OF PARTS REQUIRED

Variable condenser, 0.0005 mid. and ** My-tic = drive

Graham Farish-Formo. SUS

Reaction condenser, 0.0003 mfdl. Ormond R.508

Knob {onr above Ormond R.355
Slow-motion midget condenser, .00 ntil

Ormond R.149

-

-

1 Q.P.P. transformer, 1-8 Graham Farish * Quip."”
1 Valve hotder, i pin

Ctix chassis mounting standard type
1 Valve hotder, 7-pin

Clix chassis mounting type

1 Fixed condenser, 0.6007 mfd. T.C.C. Type “M "
1 Fixed condenser, 0.0002 mid. T.C.C. Type “M "
1 Fixed condenser, n.0065 nif:l. T.C.C. Type “M "'
2 Fixed condensers, 0.005 mid. T.C.C. Type "M "'
1 Fixed condenser, 1 mfd., {u0 volt<, D.C. te~t. T.C.C.50
1 Resistance, 50,000 ohm-. 1 watt

Graham Farish ‘* Ghmite
1 Resistance, 17¢.070 ohms, 1 watlt

Graham Farish ‘' Ohmite "'
1 Resistance, 1 megohm, 1 watt

Graham Farish ‘* Ohmite "
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1 Resistance, 2 megohms, 1 watt

Graham Farish ‘* Ohmite
1 Screened H.F. Choke Kinva 1.D.S.
1 8.P.D.T. Switch Buigin S.8%
2 Three-point switches Bulgin S§.87
1 Six-way connector Bryce
1 Four-way battery cable, with terminals and spade
ends Harbros

4 Ebonite shrouded terminals, A.L. Pick-up (2)

Befling-Lee, Type “ B "
1 9-volt grid bias hattery

1 Pair grid hias battery clips Buigin No. 1

1 Three-pin plug and sockst panel

1 Paxolin tube, 3in. diameter by 3lin  length
Wright and Weaire

Belling-Lee 1119

2 Coils (sce text)
Wood baseboard, 12in. by Tin,, Wood panel, 12in. by tin,

T ooz Noo 22 dmnad coppar wire, 5 lenatl o Systofley,
wonl, etel

Serews: 2'in. No 2 B/hd o33 n, Nood R bl 4 3,
Nio $ Rld, 24 'in, No 4Rt L D, N ¢ sk,

Vaives: 1 Ouram 112: 1 Ocam QP
Loud Speaker: JMoving coil with speeial tiran-former
Goodmiun’s “ Grille ¥ PM

- I
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"HINTS and TIPS

S most readers are aware, the National
programme will shortly be radiated
only by the long-wave transmitter at
Droitwich, and no longer by local medium-
wave stations. One of the minor results
of this somewhat revolutionary change in
broadcasting will be to

Alternative render almost useless
Programme that particular type of
Switching two-station receiver

. which is designed for
switching over between ‘‘National”’ and
““Regional ”’ programmes.  Admittedly,
sets of this type have never enjoyed wide
popularity, but quite a large number of
them are probably still in use, if only as
understudies to more ambitions outfits.

Although it is by no means impossible
to modify a ‘‘switch-over '’ set to cover a

TO LF.
L‘ma- :
MEDIUM~-WAVE BT
CIRCUIT
LONG-WAVE | ]
GRID ¢/0] CIRCUIT
SWITCH \
o
\

A7 173 S
, E , )
! |

7

= REACTION
¢/0 SWITCH

Fig. 1.—Switching pre-tuned circuits into
action ; a simple alternative programme set.

long-wave and a medium-wave station
(instead of two different wavelengths on
the medium band), an alteration or addi-
tion to the existing tuning coils is always
involved. Now few of the coils used in
this type of set are of current design, and
so the obtaining of long-wave counterparts
is almost impossible; as a result, it will
probably be found easiest to re-model the
tuning system entirely.

In the accompanying Fig. 1 is shown
what represents one of the simplest and
most straightforward switching systems
for alternative-station reception.  Ad-
mittedly, it has no pretensions to high
performance, but is capable of working
satisfactorily under fairly easy conditions,
and it offers the great advantage of need-
ing nothing abnormal in the way of coils.
Semi-variable or. cheap fully-variable
condensers may be uscd for tuning.

It will be seen from the diagram that
two single-pole double-throw switches are
required, one for changing over the
detector grid connections and the other for
the reaction circuit.  Although those
switches are shown separately for the sake
of clarifying the operation of the system,
in actual practice the two elements would

Practical Aids
to Better
Reception

be combined in a single
double-throw switch.

double-pole

[ SERS of wave-traps designed to sup-
press second-channel interference,
such as the twin-station device described in
The Wireless World of January 26th, may
be reminded that these pieces of apparatus
should not be used in quite the same way
as ordinary wav e-

Eliminating traps
gzcondl Instead of adjusting
anne the trap circuits to
Interference g

give minimum signal
strength from the interfering local sta-
tions, they should be set to the wave-
lengths at which the interfering whistles
occur, in order to reduce their intensity
to the greatest possible extent.

WE all know that a periodical check-

ing of the various anode currents
provides a most helpful and informative
index as to the condition of both receiver
and valves. Bat, all too often, the task
of making thesc measurements is post-
poned indefinitely, for

Measurements  the reason that suit-
Without able “break-in’’
Instability points for inserting the

meter in circuit are
not accessible, and as a rule it becomes
necessary to disturb the internal wiring.

Alternatives to this procedure are
offered by the use of valve adaptors (for
interpositior; between the various valves
and their holders), or, so far as screen-grid
valves are concerned, by connecting the
meter between the anode cap and the
existing anode connection; these points
are generally accessible. But, more often
than not, the result of adopting either plan
will be the production of instability, for
the reason that the meter leads are at high
oscillating potential, and will probably be
responsible for spurious couplings with
some other circuit.

To avoid thesc troubles, it is a good
plan to preclude the possibility of un-
wanted self-oscillation by short-circuiting
the grid load of the valve concerned. But
the component which constitutes this load
may also be inaccessible, and it is useful
to know that, so far as H.F., I.F. or
detector valves are concerned (and these
are the only ones likely to give trouble),
the effect of a short-circuit may be brought
about by connecting a large condenser
(0.1 to 1 mtd.) between grid and cathode
pins of the valve; this can be done most
easily by the help of an adaptor, of which
the condenser may form a permanent
part. Although the condenser will pre-
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vent the development of signal-frequency
voltages across the grid circuit, it will not
alter bias voltage, and so the reading of
anode current will be normal.

UNTIL recently, the practice of con-
necting receiving apparatus directly
to A.C. mains (not through a transformer)
was to be strongly discouraged; it was
contrary to I.E.E. regulations, and any-
one following it ran the risk of invalidat-

ing his fire insurance

High Voltages policy. But now these

Without regulations have been
Transformers modified, and pro-
vided all the official

precautions—and they are fairly stringent
—are taken, the use of transformerless
A.C. sets may at least be considered.

As a matter of fact, these changes will
not affect the great majority of wireless
amateurs, who will still prefer, for various
reasons, to use a transformer. But in cer-
tain cases, particularly for temporary or
experimental purposes when the mains
voltage is low, it is useful to know that a
rectified H.T. output of approximately
twice the input A.C. voltage may be ob-
tained from a simple circuit, such as that
shown in Fig. 2, without a step-up trans-
former.

A metal rectifier of the voltage-doubling
type, with a suitable rating as to voltage
input and current output, may be em-
ployed. Of course, the receiver or ap-
paratus to which rectifying equipment of
this sort is connected must be completely
isolated from earth so far as metallic con-
nections are concerned; in fact, it must
be treated as if it were operated from D.C.
mains. Risk of accidental contact with
any ‘‘live”’ parts must be avoided, and
even those parts of the circuit that are
usually regarded as being at low or earth

+ - ? )
METAL RECTIFIER
5
+
a
= 4 mtds
)
o
; AC. o >
8
»
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Fig. z.——Voltage-doubling circuit for direct
connection to A.C. mains.

potential must be properly isolated and
protected. Indeed, to be absolutely safe
and to keep within the letter and spirit of
the regulations, the precautions necessary
are so extensive that it will be agreed
that, after all, an improvised transformer-
less arrangement has few attractions except
in special circumstances.




Artilleyy * in action,” assisted by a wiveless-equipped car, during
the Ariy maneuvres (n the Salisbury district,

More Radio Licences
VER three-quarters ot a mil-
lion  extra wireless  licences
have been taken out in Great
Britain during the past yvear. The
total number of licences in force at
the end of August was 0,428,960,
as compared with 5,051,400 in
August, 1933.

Relays Illegal in France
ADIO relay  systems are  at
present illegal in Irance. En-
couraged by British and Belgian
enterprises, several municipalities
granted rights to private com-
panies to organise relay syvstems in
certain  localities, but  the Post
Office has issued a declaration that
all installations of this kind arc
against regulations.

The Death Ray Again

OW  that the ILoch  Ness

monster  appears  to be on
vacation, the French Press huas re-
sorted once more to the death
ray. La Dépéclie de Toulouse re-
cently  desecribed  how  military
authorities of most nations would
soon possess the secret of a power-
ful death ray sufficient to annihil-
ate oo aeroplanes flying at a
height of 250 miles.

Slow Morse from Ireland
HE Irish Radie Transmitters’
Society is  providing  Morse
practice for its members on Sun-
days from 11 a.m. B.ST. on a
wavelength of 84.2 metres. Trans-
missions consist of a general call
to all Trish stations in telephony,
followed by slow Morse from an
automatic code machine. The call-
sign is EIOF.
Reports of  the
will  be welcomed by Mr. D
O'Farrell  (IZ1oF), DPark House,
Booterstown Avenue, Co. Dublin.

‘“ Large Studio” Too
Small

OW that the Norwegian studio

orchestra has been augmented
from nine to thirty musicians, the
so-called “‘large studio’ at Oslo
is proving far too small, writes a
correspondent.  No arrangement of
fans, however ingenious, can pre-
vent an oppressive rise of tem-
perature, and it has already been
suggested that the orchestra should
start a nudist colony in  the
studio! It has now been arranged
that the augmented orchestra shall
play in the main hall of the
Vational Gallery.

transnussions

Radio Agen Redivivus

ADIO AGLEN, the small French

station at  Lot-et-Garonne,
destroyed by fire in July last, is
rapidly being rebuilt. Transmis-
sions may be expected at the-end
of October.

Spoken Warning

A NEW Paris subway admits
vehicles of limited dimensions
only. At the Porte de la Villette
a loud speaker has been installed
connected to a photo-electric cell
system which gauges the dimen-
sions of cevery vehicle as it ap-
proaches.  Frequently, as a van
draws near, the speaker declaims
in a loud voice: ““Car too high.
Pass to the right.”’

Electro-Radio-Biology

VERY kind of radiation, from

ultra-short  waves {o  ultra-
violet rays, X-rays, and cosmic
rays, is being discussed at the first
International Congress of Electro-
Radio-Biology, opened last week
m the Boge’s Palace, Venice, by
the Marchese Marconi.

I is hoped to find an entirely
new approach to the practice of
medicine.  In his inaugural speech
the Marchese Marconi warned his
hearers of the difficulty of preserv-
ing a critical judgment regarding
new means of restoring health, be-

cause health concerned all and
roused men’s imaginations.  Men
who had lost their health were

prepared to pay anything to re-
gain it, and consequently tremen-
dous inferests were involved.
The Amateur in America
IN the United States there are

now exactly 46,390  licensed
amateurs, according to the latest
report of the Federal Communica-
tions Commission. "America,
therefore, has more transmitting
amateurs than the whole of the
rest of the world. The figures were
41,555 in 1933, 22,739 in 1931,
und only 8,205 in 1924.

Why there should have been
such a remarkable increase is an
interesting  question. It is con-
tended  that the depression left
many American youths idle to pur-
sue the hobby, but this would not
explain how they came by the
necessary funds! = Other observers
say it was due to a natural growth
of interest in a fascinating field,
from which many workers have
later graduated into important
positions in the radio and com-
munications industry,
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Current Events in Brief Review

in Australia

XPERIMENTS  with  micro-

waves are now  being  con-
ducted by Amalgamated Wireless
(Australasia), Ltd.  The company
demonstrated apparatus using a
wavelength of 50 centimetres at a
recent  radio  exhibition in Mel-
bourne.

Television Lecture in
Manchester
LECTURE on

Micro-Waves

television is

being  delivered  to-day by
Mr. H. M. Dowsett, M.ILIZ15,
Foanst.P., rescarch  manager of
Marconi’s Wireless Telegraph Co.,

Lid., at a joint luncheon of the
Manchester  Atheneum  Electrical
Club and the Electrical Associa-
tion for Wonien.  We understand
that there are a few tickets avail-

able, which can be obtained on
application to Mr. E. Golland,
Hon. Secretary, Manchester

Athenweum Electrical Club, Prin-

cess Street, Manchester, 1.
Wavelength Parley in
Lisbon

O-MORROW  (Saturdav) sces
the opening of an important
technical conference at Lishbon held
by the Comité Consultatif Inter-

nationale dJdes Radio Communica-
ticns, commonly known as  the
C.C.I.R. This is an international

Government  advisory  comimittee
dealing with all phases of radio
control with which Governments
are concerned.

Of the few questions to be dis-
cussed likely to be of interest to
broadcasting  organisations  there
are the use of anti-fading aerials
and single wavelength working by
high-power stations.

German Licence Increase

LERMAN licences totalled

5,440,400 on September st
an increase of 82,047 over the
figure of a month earlier.

The ¢ Chronicle’ Wireless
Annual

HE twelfth  edition of  the

" Chronicle”” Wireless Annual
is as attractive as its predecessors.
This popular radio handbook of
180 pages should appeal more
than ever 1o all classes of radio
users, containing, as it does,
articles touching on every phase
of wireless and broadcasting.  For
the home set builder there are
designs for a wide sclection of re-
ceivers, ranging {rom a five-valve
superset (designed by AMr.
W. I. G. Page, B.Sc.) to an casily
construcied two-valve quality re-
ceiver.

Such subjects mains  noises
and their suppression, {clevision,
the cause and cure of interference,
and home recording are dealt with
succinctly in a series of short
arlicles by experts,  The Annual
makes an excellent shillingsworth,
An<Ultra Shorts” Field Day

VINGHOE BEACON, North

Bucks, was the transmitiing
centre chosen by the Golders Green
Radio and Scientific Society for
direction finding experiments on
five metres on Sunday last.

After initial adjustments  had
been carried out on the hill, the

party broke up into somc half-
dozen  groups, proceeding  with
their receivers in various direc-

tions from the {ransmitter.
Test signals were sent out for
five minutes in cach quarter of an

S

TWO-WAY TELEPHOXY ON GLIDERS. , A complete ultra short-
wave transmitting and receiving outfit developed by the Hitler Youth

organisation for use with gliders.
The youth in the centre is holding the

receiver on the right,

The transmitter is on the left and

microphone. British experimenters carried out wireless tests on gliders
at Dunstable Downs on Sunday last.

Most  Government delegations
will include members of the tech-
nical staffs of the broadcasting
companies, and for this reason the
technical committee of the Inter-

- national Broadcasting Union will

be able to meet in Lisbon during
the conference to discuss several
minor questions affecting wave-
length exchanges.  Mr. Ashbridge,
chicf engineer of the B.B.C., will
be present,
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liour.  The most consistently goo.d
results were obtained north anid
north-west  of the transmitter,
though a group six miles due west
gave an exceptionally accurate
map reading of the location of the
transmitter. The majority of re
ceivers were of the super-regencra-
tive tvpe,

On Wednesday next the Society
will hold a meeting to collate and
discuss results,
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ATHLONE

565 ke/s, 531 metres; 60 kW. Relayed by
Dublin, 1,348 ke/s, 222.6 metres; and Cork,
1,240 kc/s, 241.9 metres.—1.0 to 2.0 p.m,
Records. 3.30 (approx.), Commentary on the
All-Ireland  Football Final, relayed from
Croke Park. 8.30, Time Signal, 8.31, Sacred
Music by St. Andrew’s Boys’ (hoir, with
Organ. 9.0, Concert of Sacred Music by the
Station Orchestra. 9.30, Song Recital by
Joan Kelleher (Mezzo-Soprano). 9.4, Sports
Talk. 10.0, Shakespearean Drama, with Or-
chestra, presented by John Stephenson and
Company. 1.0, Time Signal; News; Weather;
Close Down.

BARCELONA
795 ke/s, 377.4 metres; 5 kW.—8.15§ a.m,,
News; Records. 9.0, Chimes; Gym.;
Records. 9.20, News; Records. 10.9, Obituary.
12 Noon, Chimes; Weather, 1.0 p.m,
Records. 2.0, Records. 2.30, Theatre Notes;
Amusement Guide; Records. 3.0, Sextet

Concert : Selection from The Circus Princess
(K4&lman); Serenata (Pacheco); Spanish
Dance, Tirana (Millin-Morabel); Overture,
La Torre del Oro (Jiménez); Song from El
carro de la Alegria (Campina-Corral); Selec-
tion, El Hermano Lobo (Penella). 4.0, Pro-
gramme for Hospitals. 5.0, Interval. 6.30,
Talk in Catalan for Farmers. 7.0, Concert
by the Station Orchestra. 7.30, Song Re-
cital by Pascual Albero (Tenor). 8.0, Choral
Concert. 9.0, Dance Music by the Hollywood
Band, from the MHollywood Bar. 10.0,
Chimes; Records. 11.45, Chess Lesson. 12
Midnight, Close Down.

BASLE.,—Relays Beromiinster.

BELGRADE

686 kc/s, 437.3 metres; 2.5 kW.—10.25 am.,
Programme Announcements. 10.30, Gym,
11.0, Records. 11.10, Water Level. 11.20,
Records. 11.30, Talk. 11.58, Chimes. 12.5
p.m., Concert by the Station Orchestra. In
the interval at 12.45, Announcements. 1.30,
News; Time Signal. 3.0, Records of Folk
Music. 3.30, Military Band Concert. 5.30,
Clioral Concert. 6.55, - Time Signal; Pro-
gramme Announcements. 7.0, Talk. 7.30,
Announcements. 7.40, Concert of Folk Music
by the Dusko Popoz Orchestra; Soloist, Nada
‘Aleksandrovic (Songs). 8.10, _Talk.‘ 8.40,,
Variety Programme. 10.10, Time Signal;
News; Sports Notes. 10.15, Concert by the
Station Orchestra. 11.0, Songs with Orches-

tra. 11.30 (approx.), Close Down,
BERLIN
DEUTSCHLANDSENDER, 191 kc/s, 1,571

metres; 60 kW.—6.10 a.m,, Motto. 6.15, See
Hamburg. 8.0, Programme for Farmers. 8.55,
Talk. 9.35, Interval. 10.5, Weather. 10.10,
Talk. 10.20, Interval. 11.0, Recitation. 11.10,
Weather. 11.30, Chamber Music on Records.
12 Noon, Greetings. 12.10 p.m,, Concert from
Konigsberg. 2.0, See Stuttgart. 3.0, Chess
Talk. 3.15, Concert hy the Barnabas von
Geczy and Hans Bund Bands (on Records).
4.0, Report: The European Light Athletic
Championships, Germany v. France, at
Magdeburg. 4.15, Dance Music from Breslau.
In the intervals at 4.50, Weather Forecast
for the Gordon Bennett Balloon Races; and
at 5.0, Report of the German St, Leger
Horse Races. 5.30, Military Band Concert.
relayed from London. In the interval at
5.45, Report: The huropean Light Athletic
Chanpionships, Germany v. France, at
Magdeburg. 6.30, Sports Report. 6.45, Rhen-
ish  Anecdotes  (Miiller-Schlbsser),  with
_Records. 7.30, Adventurers and Settlers—
Play (Schaffer). 8.5, Seev Cologne.  10.0,
News. 10.30, Report: The World Professional
Tennis Championships on_Records. 10.45,
Weather. 11.0, Weather Forecast' for the
Gordon Bennett Balloon Races. 11.10, Light
Music and Dance Music from Gologne. 11.30,
Popular Records.

SO
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BERLIN

FUNKSTUNDE, 841 kc/s, 356.7 metres; 100
KW.—6.0 a.m., Gym. 6.15 to 815, See Ham-
burg. 8.25, Announcement. 8.30, Reading.
8.55, Chimes. 9.0, Service from Potsdam
Garrison Church. 10.0, Cathedral Chimes.
10.5, Weather. 10.10, Interval. 11.30, Chali-
apin Records. 12 Noon, See Munich. 1.0
p.m., Announcements. 1.19, Concert from
Cologne. 2.0, Announcements. 2.15, Records
for Children, 3.0, Programme for Small-
Holders. 3.45, Talk for Farmers. 4.0, Con-
cert: Part I, Dance Music by an Accordion
Band; Part I1, Hans Busch Orchestra:
March (Sudessi); Venetian  Barcarolle
(Tusa); Flirtation (Rau); Waltz (L_ubbe);
Intermezzo (Gillet); Serenade (de Micheli);
Canzonetta for Violin (d’Ambrosio); Waltz,
Deutsche Griisse (Jos. Strauss). In the in-
terval at 5.0, Report: The World Profes-
sional Tennis Championships. §5.30, Military
Band Concert, relayed ifrom London. 6.0,
Yorck, Count of Wartenburg—Sequence
(Proebst). 6.35, Zigeunertieder, Op. 103
(Brahms) by Margarete Heyer (Contralto).
6.55, Trio in D, Op. 6 (Peterka} by Hidegheti,
Kite Grandt, and Lehmann. 7.40, Sports
Report. 8.0, Lortzing Opera Music; Concert
by the Station Orchestra, Choir. and Soloists,
Anni Frind (Soprano), Otto Albrecht (Tenor),
Carl Schlottmann (Bass), and Georg Koppen
(Bass); Conductor, Steiner: Extracts from:
(a) Der Wildschiitz, (b) Die beiden Schiit-
zen, (c) Der Waffenschmied, (d) Czar and
Carpenter, and (e) Undine. 9.20, Dance Music
by the Small Station Orchestra. 10.20, N\e\vs.
10.50, See Leipzig. 1.0 a.m. (Monday), Close
Down.

BERNE.—Relays Beromiinster.

BEROMUNSTER

556 ke/s, 539.6 metres; 60 kW.—7.30 a.m,
Concerf{ ’by a Male Voice.Choir. 8.0, Inter-
val. 10.0, Protestant Service, 10.45, Records
of Chamber Music. 11.30, Literary Pro-
gramme. 12 Noon, Concert by the Station
Orchestra; Conductor, Neppach; Pgrt I—
Light Music. 12.30 p.m., Time; Weather;
News. 12.40, Concert (contd); Part II—
Viennese Music. 1.30 to 2.30, Programme for

Farmers. 4.0, Dance Music by the Station
Dance Band. 5.30, Talk in Dialect: Stamp
Collecting. 5.50, Records: Harvest Songs

6.30, Talk: Japan. 7.0, Time;
7.5, Records. 7.20, Dialogue:
The Theatre (Rost). 7.50, Dramatic Pro-
gramme. 9.0, News. 9.0, Talk by Carl
Zuckmayr. 9.25,” Concert by the Station Or-
chestra; Counductor, Gilbert. 10.15, Review
of Swiss Books. 10.25, Sports Notes and
Close Down.

BODEN.—Relays Stockholm, BODO.—Relays
Oslo.

and Dances.
Sports Notes.

BRATISLAVA

1,004 kc/s, 298.8 metres; 13.5 kW.—6.30 a.m.,
See Prague. 8.30, Service from Kosice, 1,158
kc/s, 259.1 metres. 9.45, Records. 10.0, See
Prague. 11.0, Military Band Concert trom
Trencanské-Teplice;  Conductar, Margold.
12 Noon, See Prague. 1.30 p.m., Talk tor
Farmers. 1.45, Water-Level. 1.50, Records.
2.0 to 2.30, Report on the Start of the
Stefdnik Marathon. 4.0, Military Band Con-
cert, relayed from Trencanské-Teplice; Con-
ductor, Margold. 5.30, Readingz. 6.5, Egon
and Emily—Dialogue (Morgenstern). 6.10,

Talk for Housewives. 6.15, Mungarian
Transmission: Hungarian Country Music by
Ant: Mazan (Songs) and R. Macudzinski
(Pianoforte) ; Commentary by Nemeth. 6.55,
See Prague. 7.35, Reading. 7.50, Sports Re-
port. 7.55, In the Regions of Vih—DMusical
and Literary Sequence, by the Cast of the
Slovak National ‘Theatre. 8.45, 'T'aik. 9.0,

See Brno. 10.0, See Prague. 10.20, News
in lungarian; Sports Notes. 10.39, Sce
Prague. 11.30, Close Down.

BREMEN.—Relays Hamburg.

BRESLAU

950 kc/s, 315.8 metres; 60 kW. Relayed by
Gleiwitz, 1,231 k¢/s, 243.7 metres.—5.0 a.m.,
Hymn; Motto; Records. 1In the interval
at 5.40, Time; Weather. 6.10, Time;
Weather. 6.15, See Hamburg. 8.15, Motto.
8.25, Recital on Two ’Celli by Binnowsky
and Bormann. 9.0, Chimes. 9.5, Protestant
Service.  10.0, Recitations.  10.20, Choral
Concert; Conductor, Pilatus. 11.10, Imagin-
ary C€onversations—Sequence (Paul Ernst),
with Introductory Talk. 12 Neon, Concert
by the Station Orchestra; Conductor,
Rischka; Soloist, Bruno Janz (Violin). 2.0
p-m.,, News. 210, Legal Talk. 2.30, A
Gramophone ABC (Steinbach) (arr. Freuden-
berg). 3.30, The Enchanted Chest—Play for
Children, after an Old Chinese Fairy Story
(Koller). 4.0, Dance Music. 5.30, Military
Band Concert relayed from London. 6.30,
Sports Report. 6.55, Reading. 7.20, Talk.
7.30, Topical Report. 8.0, Concert of Light
Musie by the Station Orchestra; Conductor,
Topitz. 10.20, Time; News. 10.45, Light
Music and Dance Music from Cologne. 1.0
a.m. (Monday), Close Down.

BRNO

922 kc/s, 3254 metres; 32 kW.—6.30 a.m.,
See Prague. 8.30, Organ Recital by Budik,
relayed from the Huss House. 9.0, Sce
Prague. 9.15, Song Recital by Marie Fia-
lova. 9.40, See Prague. 11.0, See Bratisiava.
12 Noon, See Prague. 1.30 p.m., Talk for

Farmers. 1.45, See Prague. 2.15, Record.
2.20, Programme for German Farmers. 4.0,
See Bratisiava. 530, Talk. 5.45, See
Prague. 7.85, Sce Bratislava. 8.45, See
Prague. 9.0, Revue (Konupka and Weis):
Members of the National Theatre and
Station Orchestra; Conductor, Bakala. 10.0,

See Prague. 11.30 (approx.), Close Down.

BRUSSELS (No. 1)
620 ke/s, 483.9 metres; 15 kW.—10.0 a.m.,
Request Records. 11.0, Orchestral Concert;
Soloist, Rubeau (Tenor). 11.55, Weather.
12 Noon, Records of Light Music. 12.30
p.m., Monologues by Héléne Lefévre. 12.40,
Records. 1.0, News. 1.10, Concert by the
Radio Orchestra; Soloists, Durand (Trum-
pet) and Anita Touret (Songs). 2.0, In-
terval. 5.0, Dance Records. In the inter-
val, Foothall Results. 6.0, Pianoforte Re-
cital by Lambert Wilmet: Allegro appas-
sionato, Op. 4 (Scriabin); Le petit fne
blanc from Histoires (Ibert); Two Im-
promptus, Nos. 1 and 3, Op. 10 (Absi). 6.15,
Orchestral Concert: Overture, Bocecaccio
(Suppé); Waltz, L’étoile polaire (Waldteu-
fel); In the American Style (Fischer);
Selection from Mirella (Gounod); Le flute
de Pan (Mouguet); Suite orientalé (Gregh);
Spiel kamaraden (Jessel). 7.15, Religious
Address. 7.30, News. 8.0, Concert of
French Opera Music by the Symphony
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Orchestra; Soloists,

Angenot (Tenor) and

Raidich  (Bass): Overture, Le roi d'Ys
(Lalo_) ; Tenor Aria from L'attaque du
moulin  (Bruneau); Ballet Music from

Lakmé (Delibes); Bass Aria from Louise .
(Charpentier); Ballet Music from Samson
and Delilah * (Saint-Saéns); Flower Song
from Carmen (Bizet); Meditation from
Thals (Massenet); Bass Aria from Mignon
(Thomas); Waltz from Faust (Gounod).
9.0, Recitations. 9.15, Concert by the Sym-
phony Orchestra; Soloists, Engenot (Tenor)
and Raidich (Bass): Ronde walloone (Jon-
gen); Tenor Songs; Entr'acte from Jean
Michel (Dupuis); Bass Songs, (a) Deep
River, (b) OI' Man River (Kern), (¢) Les
berceaux (Fauré, (d) L'amour de moi (Pier-
sot); Le souge d'une nuit d’hiver (De
Boeck). 10.0, News. 10.10, News. 10.15,
Dance Music by Schnyder's Band. 12 Mid-
night, Close Down.

BRUSSELS (No. 2)

932 I(c/s,_ 321.9 metres; 15 kW.—Programme
in Flemish.—10.0 a.m., Orchestral Concert;
Soloist, Rubeau (Songs). 11.0, Records.
11.57, Weather. 12 Noon, Concert by the’
Radio Orchestra; Soloists, Misson (Violin)
and Anita Touret (Songs). 1.0 p.m., News,
1.10, Pianoforte Recital by Mme. Monden-
Longerstaey: Chaconne (Bach-Busoni) ;
Etude in E (Chopin); Prelude 'in A (De-
bussy); Toccata (e Boeck); Rhapsody No.
11 (Liszt). 1.30, Records. 2.0, Interval.
§.9, Sonata Recital by Mme. Husson-Michaux
(Pianoforte) and Frezin ('Cello): Sonata in

C (Handel); Grand Sonata (Loeillet);
Sonata in F' (Porpora). 5.30, Sports Re-,
sults. 5.33, Dance Records. 6.30, Viola
d’amore Recital by Distelmans: Suite (Mil-
andra); Prelude (Hammer); Conte (Fan-!
suis); Bohemian Dance (Meyer). 6.50, Sym-I

phqny No. 8 (Beethoven), on Records. 7.15,
Retigious Address. 7.30, News. 7.55, Music
Review. 8.0, Concert by the Radio Orches-'
tra and a Vocal Quartet; Soloist, Boya-'
rine (Balalaika). 8.45, Recitations, 9.0,
Orchestral Concert (contd.). 10.0, News.,
10.10, See Brussels No. 1. 12 Midnight,
Close Down.

BUCHAREST

823 kc/s, 364.5 metres; 12 kW.—10.30 a.m.,
Religious Notes. 10.45, Sacred Music, 11.0,
Concert by the Station Orchestra: March
(Elliot) ; Waltz (Zeller); Gavotte (Lincke);
Dance of the Hours, from La Gioconda
(Ponchielli); Ballet Music from La Source
(Delibes); Piece (Aston). 12 Noon, Water
Level; Records. 1245 p.m., Amusement
Guide; Talk on Modern Music. 1.15, Time;
Weather; News. 1.40, Records of Light
Music. 4.0, Programme for Country People.
5.0, Dance Music by the DBlue Star Jazz

Buand. 6.0, Time; Weather; News. 6.15,
Dance Music. 7.0, Educational Programme.’
7.15, Records. 7.45, Talk. 8.0, Concert by

the Station Orchestra: Overture, Tancredi
(Rossini); Suite, Russian Scenes (Bantock);
Selection from Grisélidis (Massenet); Selee-
tion from The Little Dutch Girl (K4lmén);
Haydn Potpourri (Tavan). 8.40, Wagner
Song Recital by Aida Helta: Im Treibhaus;
Schmerzen; Triume; Aria from Tannhiuser,
9.0, Sports Notes. 8.10, Concert by the Sta.
tion Orchestra; Soloist, Teodoru (Violin):
Piece (Akermans); Waltz (Strauss); In a
Monastery Garden (Ketelbey); Le monas-
tére de Saint Honorat (Kostal); Potpourri
of Popular Songs (Pashill); March (Schmel-
ling). 10.0, News.

BUDAPEST

545 ke/s, 549.5 metres; 120 kW.—9.15 a.m.,
News. 10.0 Roman Catholic Service. 11.0,
Protestant Service. 12.30 p.m., Weather.
12.40, Mendelssohn Concert by the Opera
House Orchestra. Conductor: Fridl. Over-
ture, Ruy Blas; Extract from A Midsummer
Night's Dream; Spring Song; The Scottish
Symphony. 2.0, Hungarian Song Recital by



ii
Miklos Sz0dd, accompanied by the TIinre
Magyari Ciginy Band. 3.0, Programme for

3.45, Programme to be announced.

5.0, Report of a Foothall Match.
6.0, Light Musie by the Mandits Band. 7.15,
Variety Programme, 8.20, Sporis Notes.
8.40, Light Music by the Budapest Coucert
Orchestra, Conductor: Zsolt., Piece (Hu-
bay); Hungarian Sketches (Volkmann); Hun-
garian Rhapsody (Székely); Meditation from
Thais  (Massenet); Vidalita (Stefiniai);
Hungarian Réverie (Koményi); Selection
from Count Rinaldi (Szirmai). 16.10, News.
10.30, Sound Film Music. 11,10, Concert by
the Bura Cigdny Band.

CASSEL. —Relays Frankfurt,

COLOGNE

658 kc/s, 455.9 metres; G0 KW.—6.15 a.m.,

Farmers.
a.35, Talk.

See Hamburg. 8.0, Time; News, 8.,
Legal ‘Talk. 8.30 to 9.0, Service. 9.15, Sur-
prise  Programmne. 10.15, German  l‘olk

Songs and Dances—Sequence of Talks with
Records and Musical 1Hustrations.  10.45,
Pianoforte Sonata No. 10 in C (Mozart) by
Ilans Haass, with 1lntroductory T:lll_\'.‘ 11.15,
Report: The German Art Lxhibition at
Diisseldorf. 11.30, Programme to he an-
nounced. 12 Noon, Hccords. 12.55 p.m,,
Greetings, 1.0, Announcements. 1.10, Con-
cert by the Small Station Orchestra. 2.0,
See Stuttgart. 3.0, Children's’ Songs. 3.20,
Talk: Old Germanic Beliefs. 3.30, Anecdotes
about Famous People, with Musical Inter-
ludes 4.0, Military Band Concert. Iu the
interval at 4.45, Report on the Cartel lorse
Races from HKorst-Emscher. 5.45, Xee Berlin
(Deutschiandsender). 6.0, Orchestral Con-
cert. 7.0, Hans Heuken Song Recital by
Helma Ilelmich (Contralto), accompanied by
the Composer: Ieh ziehe hin; Song; Letzter
Sonnerstrahl; Triibe endet nun der Tag;
Im Mondlicht. 7.15, The Potato—Instructive
Sketch (Paul Hombrecher). 7.45, Sports Ke-
port. 8.5, Flotow Concert by the Station
Orchestra; Conductor, Kiikn. 9.0 (approx.),
La Veuve Grapin—Operetta (Ilotow); Con-
ductor, Kiihn. 10.0, Time; News, 10.40,
Light Music and Dance Music by the Small
Station Orchestra and the Fréhliche Finf;
Conductor, Eysoldt. 1.0 am. (Monday),
Close Down.

COPENHAGEN.—Relays Kalundhorg. CORK. .

Athlone. DANZIG.—Relays
DRESDEN.—Relays Leipzig.

FECAMP
1,456 kc/s, 206 metres 10 kKW.—-10.0 a.m,, to
11.15 a.m., Programme in English, arranged
by the International Broadeasting Company
of London., 10.0 am., The Wind and the
Rain.  10.30, Military Band Music. 11.0,
Sacred Music. 11.15, French Programme of
Sacred Music, 11.30 to 12 Noon, Programme
in  English, arranged by the [.B.C. (Lon-
don) HMappy Half-Hour; Gramophone Re-
cords. 12 Noon, Programme in French., 2.0
to 6.30 p.m., Programme in Lnglish, arranged
by the LB.C. (London). 2.0, Dance Music
by the Casa Loma Orchestra (on Gramo-
phone Records). 2.30, Ballad Concert. 3.0,
Russian  Music.  3.30, Light DMnusic. 4.0,
Orchestral Music. 4,15, The Thought for the
Week by the Rev. James Wall, M.A., Pre-
centor of Durham Cathedral; Orchestral
Music (contd.). 4.30, The 1.B.C, Nursery
Corner with the Uncles; Birthday Greetings.
4.45, Things we Musn’t Have. 5.0, Request
Programme. 5.30, Coucert Popular Selec-
tions from the Opera. 5.45, East of Suez.
6.0, The Old Folks' Request Programmie. 6.30,
Programme in French. 9.30 till Close Down,
Programme in English, arranged by the
1.B.C. (London). 9.30, Concert of Gramno-
phone Records. 10.0, Old Favourites. 10.30,
Light Music. 11.0, Vaudeville: Waltz Time.
11.30, Concert arranged by the I.B.C. (lIre-
land), Ltd.; Dance Musie, 12 Midnight,
Club Concert for Edinburgh Listeners; Dance

—Relays
Konigsberg.

Music. 12.30 a.m. (Monday), 1.B.C. Time
Signal,  12.31, Dance Music. 1.0, LB.C.
Goodnight Melody and Close Down.

FLENSBURG.—Relays Hamburg. FLOR-

ENCE.—Relays Milan,

FRANKFURT
1,195 ke/s, 251 metres; 17 kW.—6,15 a.m,,
Sec Hamburg. 8.15, Time; News. 8.25, Gym.

8.45, Choral Music. 9.0, Roman Catholic
Service. 9.45, Des Lebens Xchattenbild—
Songs (Kerner); Music by Schumann and

Wolf. 10.15, Song Cycle (Kaun) by the Hilda
Male Voice Choral Society; (. Aliiller-
Contwig (Mezzo-Soprano), Silbereisen (Bari-
tone) and Kérppen (Pianoforte). 11.15, Otto
Anthies reads his own short stories. 11.30,
Chamber Musie by the Station Choir and
Orchestra; Soloist, Emil Bartholmes (Bari-
tone). 12 Noon, Orchestral Concert; Con-
ductor, Schum: Overture, Marco Spada
(Auber); Minuet in G (Beethoven); Over-
ture, Ie vier Menschenalter (Lachner) ;
Nerenade (Leuschner); Piece (Luperini);
Suite (Fauchey); Overture, Donna Juanita
(Suppé). 1.0 p.m., Records; Suitez, 2.0,
Scc Stuttgart. 3.0, Programme for Farmers.
4.0, Concert from Wieshaden. 5.45, See
Berlin (Deutschlandsender). 6.0, Goodbye
to Summer—=Sequence. 6.40, Dance Burlesque
(Hessenberg) in memory of Heinrich Hofi-
mann;  Orchestra; Conductor, Hessenberg.
7.10, Variety Programine. 8.15, Sports Notes.
8.30, See Stuttgart. 10.0, Families can make
their own coffee—a Sunday Outing in Old
Cassel.  10.20, Time; News. 10.35, Local
News; Sports Report. 11.0, Dance Music. 12
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Midnight, Records. 2.0 a.m. (Menday), Close

Down.

FREDRIKSSTAD.—Relays Oslo. FREL-
BURG.—Iiclays Stuttgart. GENEVA.
—Relays Sottens. GENOA.—Relays Milan.
GLEIWITZ.—Relays Bresiau. GOTEBORG.
Relays Stockhoim, GRAZ.—Relays
Vienna. HAMAR.—Relays Oslo.

HAMBURG
904 ke¢/s, 331.9 metres; 100 kW, Relayed by
Bremen, Flensburg, and Hanover, 1,730 k¢/s,
225.6 metres.—6.15 a.m., llarbour C(oncert.
8.15, Time; News, 8.30, Gym. 8.45, Wireless
Notes. 9.0, Art Notes, 9.15, Records. 11.0,
Concert by the Rothig Vocal Quartet: Sie
ist mir lieb, die werte Magd (Praetorius);
All mein Gedanken (arr. Schrcck); Two
Songs (Gastoldi); Ieh bin hinausgegangen
(Schumann); Mein Miidel hat einen Rosen-
mund (Brahms); Hell ins Fenster scheint
die Sonune (Hauptmann). 11.20, Talk : Heligo-
land and its Bird Sanctuary. 12 Noon, See
Munich. 12.55 p.m., Time; Weather. 1.0,
See Munmich. 2.0, Programme for Chi'dren.
3.0, Records. 3.45, A Soldier’s Reminiscences.
4.0, Sce Breslau. 5.10, Report: The Gliding
Competition at Ilanover. 5.30, Military Band

Concert, relayed from London. 6.30, De
Swarte Hahn—Dialeet Play (Bellmer). 7.0,
Concert by a Mandoline Orchestra. Con-

ductor: Bernhardt. Overture, The Nurem-
herg Doll (Adam); Die Miusehochzeit (Fall);
Romance (Kahnt); Norih German Folk
Dances (Ritter); March, Wien, bleibt Wien
(Schrammel), 7.35, Sports Report. 7.55,

Weather. 8.0, Musik und Liehe—Operetta
in Three Acts (Miiller). Conductor: The
Composer. 10.0, News. 10.30, Report (on
Records): The European Light Athletic

Championships, Germany v, France, at Mag-
deburg.  11.0, Dance Music from Leipzig.
12 Midnight, Close Bown,
HANOVER.—Relays Hamburg.

HILVERSUM
160 ke/s, 1,875 metres; 7 kEW. (uniil 3.40
p.m.). Transmitted on Kootwijk, 50 kW.,
ifrom 3.40 p.m.—8.10 to 11.40 a.m., Programme
of the Workers' Radio Society (V.A.R.A)).
8.10, Record. 8.15, Talk for Gardeners. 9.10,
Recitations; Records, 9.40, Couecert by the
V.AR.A. Orchestra. Conductor: de Groot.
10.10, Talk. 10.25, Concert (contd.). 10.55,
Talk. 11.10, Concert (contd.). 11,40 to 4.40
p.m,, Programme of the General Broadcast-
ing Society (A.V.R.0.). 11.40, Time; New

Records. 12.10 p.m., Concert of Light Music
by the Kovacs Lajos Orchestra and a
Women's Choeir, 1.40, Book Talk., 2.10, Re-
cords.  2.40, Symphony Concert by the

A.V.R.0. Orchestra. Conductor: Albert van
Raalte. In the intervals, Records. 4.10, Re-
cords.-4.40 to 5.40, V.A.R.A. Programme. 4.40,
Concert of Opera Music by the V.A.R. A, Or-
chestra.  Conductor: de Groot. Extracts
from Lischen und Fritzchen (Offenbach).
Tales of Hofimann (Offenhach), and
Schwanda (Weinberger). 5.10, Sports Talk.
5.30, Potpourri, Anno dazumal (Morena), hy
the V.A.R.A. Orchestra. 5.40 to 7.40, Pro-
gramme of the Liberal Protestant Radio
Society (V.P.R.0Q.). 7.40 till Close Down,
A.V.R.0. Programme, 7.40, Time; News.
7.55, Coneert of Classical Music by the
A.V.R.O. Orchestra, Conductor: Albert van

Rualte. Soloist: Elisabeth Rothberg (So-
prano). Overture, Don Giovanni (Mozart);
Aria, Al Perfido (Beethoven); Ave Maria
(Verdi); Scene and Romance from Aida

(Verdi); Invocation (Cantu); Selection from
Faust (Gounod); Albumblatt (Wagner); Aria
from Tannhiuser (Wagner), 8.55, News.
9,10, Autumn—Orchestral and Choral Con-
cert, Conductor: Louis Schmidt. Sonnet
(Louis Sehmidt); Paysages d’automne (Wald-
teufel); A Poem; Chant d’automne (Wald-.
kovsky); Antumn Song (de Micheli);
Autumn Winds (Packov); A Poem; Valse
de septembre (Godin); Tango (Palla); Waltz
Song (Noordijk); Autumn Shadows (Clarke);
March from  Herbstmanéver (Kdlmén).
10.10, Light Music by the Kovacs Lajos Or-
chestra and the A.V.R.O. Girls, 10.40, Re.
cords. 11.40, Close Down,

HORBY.—Relays Stockholm.

HUIZEN
995 ke¢/s, 301.5 metres; 7 kW, (until 6.40
pm.); 20 KW. from 6.40 p.m.—8.10 to 9.10
a.m., Programme of the Christian Radio
Society (N.C.R.V.). Divine Service. 9.10 to
4.40 p.m., Programme of the Catholic Radio
Society (K.R.0.). 9.10, Records, 9.40, iligh
Mass  from Zwertemeer. 11.25, Records.
11.40, Talk. 11.55, Conecert by the K.R.O.
Orchestra, conducted by Gerrigsen. 12.40
p.m., Literary Talk. 1.0, Concert by tlie
K.R.O. Orchestra (contd.). 1.40, Religious
Address. 2,10, Records. 2.30, Farewcll Ser-
vice for the Roman Catholic Missionaries to
Afriea, relayed from Keer. 4.10, Programme
for lospitals, 4.40 to 7.25, Programme of
the N.C.R.V. 4.40, Records of Sacred Music.
5.25, Divine Service from Neerbosch. 6.40,
Recital of Sacred Music by Mle, Geest (So-
prano) and Kloek (Organ). 7.25 till Close
Down, Programme of the K.R.0. 7.25, Foot-

ball Report. 7.30, Tulk. 7.55, Concert hy
the Orchestra of st. Henry’'s Hospice for
the Blind, at Grave, for the Sixty-fifth Anni-
versary of its Foundation: Liberty Bell
(Sousa); Selection from The Merry Widow
(Lehdr) ; Address; Address by Msgr. Diepen;
Cantata for Choir (Blokker) ; Talks by Blind
Boys; Das dumme Kiitzehen (Duffels) ; Talk;
Address; Two Pieces (Grieg): (a) Ich liebe
dicjl, (b) Erotica; Duteh Peasant Dances
(Niep}; Chanson de féte. 9.25, Concert by
the K, R.0. Boys. Conductor: Lustenhouwer,
9.55, News. 10.0, Records. 10.20, Choral
Epilogue. 10.40 (approx.), Close Down.

INNSBRUCK.—-Relays Vienna.

-KALUNDBORG
238 ke/s, 1,261 metres; 75 kW. Relayed by
Copenhagen, 1,176 kc's, 255.1 metres; and
Skamiebaek, 49.5 metres.—8.0 a.m., Gym for
Womien, 8.15, Gym. 8.30, Weather. 9.15 to
9.45, Talk, 10.0, Divine Service. 11.30, News.
12 Noon, Chimes. 12.1 p.m., Scandinavian
Concert by the Radio Urchestra; Conductor,
Reesen. 1.0, Talk in English by Reginald
Spink: The Tolpuddle Martyrs. 1.20, Talk
i German: The Austrian Revolt, November,
1918, 1.40, Talk in Freneh: Paris. 2.0, Re-
cords, 2.30, Songs for Children. 3.0, Concert
hy the Radio Orchestra; Conductor, Malhler;

Noloist, Thune Stephensen (Songs). 5.0,
D}vme Service. 6.20, Tulk: Psychology. 6.50,
Weather. 7.0, News. 7.15, Timge, 7.30, Talk:

Wessel, the Danislt llumorist, 8.0, Time. 8.1,
Military Baud Concert: Conductor, Dyring.
8.25, The Waldemar Veriod—Talk with Froh-
lich Musgic. 9.10, German Folk Songs by Dag-
mar Schou; Es leit cin Schloss in  Oster-
reich;  Elselein.  Lichstes Elselein; Ni#cht
sprach mein Lieb: Es gingen zwei Gespielen

gut; Es flog ein kleins Waldvogelein. = 9.25,
Military Band Concert (contd.). 9.55, News,
10.5, Military Band Concert (contd.). 10.25,

Talk, 10.35, Military Band Coneert (contd.).

11.0, Dance Music by Teddy Petersen and his

Band from the Wivex Restaunrant. In the

interval at 12 Midnight, Chimes. 12.30 a.m.

(Monday), Close Down.

KIEL.—~Relays Hamburg,
Relays Vienna.

KONIGSBERG
1,031 ke/s, 291 metres; ¢0 kW. Relayed by
Danzig, 1,303 kc/s, 230.2 metres.—6.15 to
8.15 a.m., See Hamburg. 9.0, Divine Service.
10.40, Talk: Children and the Nation. 10,50,
Weather; Programme Announcements, 11.0
(from Danzig), Trio in (G minor for Piano-

KLAGENFURT.

forte, Flute, and “Cello (Weber). 11.30,
Readings. 12 Noon, Concert by the Opera
House  Orchestra. Conductor: Wéllner.

Overture, Nachklinge aus Ossian (Roland);
Prelude to Tieflund (d'Albert); Selection
from Iansel aud Gretel (Humperdinck) ;
Waltz (Busoni); Overture. Princess Golden
Shoes (Rust); Buvarian Tales (Richartz);
Selection from Der Kuhreigen (Kienzl) ;
Hymn and Trinmphal March from Aida
(Verdi); Overture, The Queen’s Kerchief
(Joh. Strauss); March (Ailbout), 2.0 p.m.,

See Stuttgart. 3.0, Chess Lesson, 3.30,
Talk: German Nousehold Words. 3.45, (‘on-
cert by the Smull Station Orchestra. Con-

ductor: Wilcken. In the interval at 4.50
(approx.), sSports Notes. 545, See Berlin
(Deutschlandsender). 6.0, Recital on Two
Pianofortes by Aargarete Schuchmann and
Marie Fischer: Rondo (Chopin); Petite Suite
(Debussy).  6.30, Talk: Ball Lightning, 7.0,
IFolk Songs by Kees Veening (Bass-Baritone).
7.30, The Dance—Poetry Recital (Goethe,
Liliencron, Kyser, and Miinchhausen). 8.0,
Concert by the Small Station Orchestra.
Conductor: Wilcken, Muarch (Radeck); Over-
ture, Fatinitza (Suppé); Waltz, Golden Rain
(Waldteufel) ; Spanish Rhapsody (Richardy);

Yolka and Air from The Bird Fancier
(Zeller); Wine, Woman and Song (Joh.
Strauss); Fauofarenklinge (Fucik). 8.45,
TFiesco—Tragedy (Schiller). 10.0, Neéws, 10.20,

10.40, Light Music and Dance
12.30 a.m. (Monday),

Sports Report.
Music from Cologne.
Close Down.

KOSICE.—Relays
Relays Sottens.

LEIPZIG

785 ke,'s, 382.2 metres; 120 kW. Reclayed by
Dresden, 1,285 kc/s, 233.5 metres.—6.15 a.m.,
See Hamburg., 8.15, Choral Concert. 9.9,
Service. 9,35, Programmc Announcements.
10.0 to 10.30, Taik: The German Reich, 12
Noon, Coucert hy the Leipzig Symphony Or-
chestra, Conductor: Armbrust. Part 1,
Opera Musie. Part 1f, Operetta Music. 2.0
p.m., Programme Announcements. 2.30, Folk
Songs by the Dessau Children’s Choir, Con-
tietor: Rex. 3.0, Talk for Farmers. 3.30,
Frauenliehe und -lehen (Schumann), by Lotte

Prague. LAUSANNE.

Lehmann, on Records, 4.8, Singing by a
Choir of Two Thousand Girls. 4,15, Con-
eertt  from Berlin  (Funkstunde).  5.15,
Hitler Youth. Appeal for Hostels. 5.30,
Military Band Concert from London,
6.30, Reading (Lerch). 6.50, Introductory
Talk to the following Transmission. 7.0,

Gianni Schicchi—Opera in One Act (Puc-
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cini). The Leipzig Symphony Orchestra.
Conductor: Blumer. 8.0, Report from the
Leipzig Zoo. 8.30, See Stuttgart. 10.0, See
Berlin (DeutschiandsenGer),  10.20, News;
fports Notes. 10.58 (from Dresden), Dance
Music by the Emde Orchestra. 1.0 a.m.
(Monday), Close Down,

LINZ.—Relays Vienna.

LUXEMBOURG

230 ke/s, 1,304 metres; 150 kW.—7.45 a.m.,
Recurds. 8.0, News in ¥rench; Record; News
iu German; Record; Pigeon Fiying Notes.
11.30, Record; Religious Address; Record.
11,50, Ncws in French and German. 12 Noon,
Variety. 12.30 to 1.0 p.m., Programme in
English, arranged by the International
Broadeasting Company (Ireland). Ltd. Con-
cert: Dance Music. 1.6, Dance Musie. 1.30,
Light Music. 2.0 to 3.0, Programme in Eng-
light, arranged by the 1.B.C. (London). 2.0,
Concert; Dance Music. 2.30, Varieiy Concert,
(Gramophone Records). 3.0, Light Music.
4.0, Records. 5.0, Variety Programme. 8.0,
Dance Music and Sound Film Music. 8.30,
Racing Results; News in French and Ger-
man, 9.0, Variety Programme. 10.0, Con-
cert, of Light Music. 10.30, Dance Music.

11.0, Concert.
MADRID

1,095 ke/s, 274 metres; T k\W.—9.0
am,, News. 10.0, Announcements. 10.30,
Interval. 2.0 p.m., Chimes; Time; Popular
Musie. 2.30, Rextet Concert, 3.0, Amusement
Guide; Light Music. 3.30, Sextet Concert.
4.0, Light Music. 4.30, Sextet Concert. 5.0,
Interval, 6.0, Chimes; Concert by the Muni-
eipal Band, Conductor: Villa. 7.30, Orches-
tral Concert. 8.30, Literary Rcview; Dance
Musie. 10.0, Chimes; Time; Sextet Concert.
In the Interval, Programme by Ramén
Goémez de la Serna. Song Recital by Con-
suelo Obregdn (Soprano). Talk: the listory
of Spanish Poetry, 1.0 a.m. (Monday),
Chimes. 2.0, Dance Music, arranged by the
International Broadcasting Company of Lon-
don. 3.0, 1.B.C. Good-night Melody; Close
Down.

MALMO.—-Relays Stockholm,

MILAN

814 ke/s, 368.6 metres; 50 kW. Relayed by
Turin, 1,140 kc/s, 263.2 metres; Genoa, 986
ke/s, 304.3 metres; and Florence, 610 kc/s,
491.8 metres.— 9.40 a.m., News. 10.0, See
Rome. 11.0, Mass from the Chureh of {he
Annunciation, Florence. 12 Noon to 12.15
p.m., Bible Reading. 12.30, Records, 1.0,
Time; News, 15 to 2.15, Records. 4.15,
lecords; Sports Notes. 5.15, Light Music,
6.15, Weather. 6.20, Sports Notes. 7.30,
Time; News; Dopolavoro Notes; Records.
8.0, Sports Notes; Announcements; Records.
8.45, See Rome. 9.15, Concert condueted by
Molinar,

MONTE CENERI

1,167 ke s, 257.1 metres; 15 K\W,—11.30 a.m.,
News; Religious Address. 12 Noon, Time;
Weather. 12.5 p.m., Mass (Ramella). 12.30,
Concert by the Radio Orchestra. 12.55,
News. 1.5, Orchestral Concert (contd.).
1.30, Song Records. 2.0, Interval. 5.0,
Annonncements; Dance Music relayed from
the Cécil Casino, Lugano. 5.30, Harp and

EAJ7,

Harpsichord Recital (on Records). 6.0, Pro-
gramme for Children. 6.20, 'falk. 6.45,

Sports Notes; Dance Records. 7.15, Medical
Talk. 7.30, Flute Recital hy Luciano
Italiani: Sonata in E Minor (Platti); Sonata
in G (Ilasse). 7.45, News. 7.55, Sports
Results. 8.0, Cinema Organ Recital (on
Records). 8.15, Talk on Art. 8.30, I1 Paese
dei Campanelli—Qperetta in Three Acts
(Carlo Lombardo-Ranzato) (on Records) ;
Conductor, Domenico Lombardo,  10.0,
Sports Results.

MORAVSKA-OSTRAVA

1,158 ke /s, 259.1 metres; 11.2 k\W.—6.30 a.m.,
See Prague. 8.30, See Brno, 9.0, See

Prague. 9.15, Song Reeital by Kiigler,
9.40, Sce Prague, 1i0.0, Quintet (Taffanel).
10.25, See Prague., 11.0, See Bratislava.

12 Noon, See Prague. 1.45, Records. 1.55,
Report on the Start of the Ostrava Motor
Race. 2.20, See Brmo. 2.50, The Ostrava
Motor Race (contd.) 4.0, See Bratislava.
5.30, Report on the Finish of the Ostrava

Motor Race. 5.55, See Prague. 7.55, See
Bratislava. 8.45, See Prague. 9.0, See
Brno, 10.0, Sce Prague. 11.20 (approx.),

Close Down.

MOSCOW (No. 1)

174 ke/s, 1,724 metres; 500 kW.—5.0 a.m,,

News, 5.15, Fanfare. 5.45, Gym. 6.15,
Musical Programme. 8.15, Programmme for
Children. 9.0, Musical Programme. 9.58,

Time. 10.0, News., 10.15, Trio Concert, 11.15,
Review of the Week in Swedish. 12 Noon,
Programme in English: Talk on the Revolu-
tion; Museum; Letter Box. 3.0, Programme
Announcemenas. 3.5, Programme for Chil-
dren. 3.58, Time. 4.0, News. 5.30, Concert
Version of Don Giovanni—Opera (Mozart)
by the Station Orchestra, Choir, and Solo-
ists. 9.0, Review of the Week and Letter
Box in German. 9.55, Chimes. 10.5, Pro-
gramme in LEnglish: Review of the Week;

Tatk: The Museum of the Revolution. 11.5,
Talk in Swedish: Soviet Law.
MOTALA.—Relays Stockholm. MUH-

LACKER.—See Stuttgart.
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from his own Waorks. 9.0, Seec Brno.

MUNICH

10.0, Time; Newsz. 10.20, Record. 10.25, News

z‘wgkg/s, 405.4(1i mr:}rez; 100 2(‘2‘87 ]k{e}ayegs;)% and Sports Notes in German,  10.30, Danee
vAugsburg an urnberg c/s b [ Music by Osten’s Jazz Baud. 11.30, Close
metres.—6.15 a.m., See ' Ha{mburg. ’ 8.15, SEPT' 23I‘d contmued Down. ) !

P Wireless Notes. 8.5, Trio for Pianoforte,
v Oboe and Viela (Adolf Ruthardt).  9.30,

RJUKAN.—Relays Oslo.

 Protestant Service. 10.10, Chimes. 10.15,
'Reading. 10.40, Vocal and Instrumental
Cencert. 11.20, Michelangelo — Sequence
(Kiihne-Hellmessen). 12 Noon, DMilitary
Band Concert from {he Feldherrnhatie. 1.0

Announcements. 10.25, Records. 11.20, (‘on- Talk.

ROME

8.0, Concert of Light Music by André’s  Calt 1RO, 713 ke/s, 420.8 metres; 50 LW,
cert. 11.50, Records: Extracts from Mon- Orchestra.  Soloists: Mmes. Germaine Lix  Relayed hy Naples, 1,104 kc/s, 271.7 metres;
sieur Papillon (Mouet, Lafarge and Favre). uand Jeanne Montague, and MM, Jossy aud  Milan, Ne. 2, 1,348 ke/s, 222.6 metres; Turin,
12,5 p.m., luterlude by Kivo, the Clown.  Tubiauu

tSong~). In the interval at 8.30, Nc. 2, 1,357 ke/s, 221.1 metres; and 2RO,

P, (from Nirnberg), Orchestral Concerts 30735 "Rilords of Orchestral Music.  12.45,  Press Review: Weather, and ab 9.15, News. 11,610 kc/s, 254 metres.—9.40 a.m., Au-
Conductor, Bohm. 2.0, Time: Weather; ~iws “12.50, Song Records of Paul Weill. 10,30, Dauce Musiv by Goldy's Dance Baud. uouncements. 10.0, Programme for Farmers,

‘Programme Announcements. 2,10, Tulk for dolotfs Progrs
R N . 1.20, Interlude. 1.30, Noloizt Programme.
JFarmers. 2.30, Records: Opera and Light 2.0,’ InLervult 5.0 to 7.0, Programme in

2 - 11.0, Seec Milan. 12 Noon, Bible Reading.
PITTSBURGH 12.15 p.m., Interval, 12.30,’Rt:('01'(ls. 1.5 to

Music, 3.20, Zwerz Naxe—Play (Emma  pibgish arranged by  the  Iuternational KDKA, 980 ke,'s, 205 metres; 50 kW. Re- 2.15, Nee Milan, In the ijuterval at 2.,

<H(‘n|s‘>s and Lydia Schulenburg) with Music Broadeasting Company of London, 5.0, Band  layed by
by Fuchs. 4.0, See Berlin (Funistunde). . H.M. Coldstream Guards (Grunophone metres,—3.0 p.m., Southernaires. 3,30, Samo- : [
5.30, Celebrity  var Scremwde. 4.0, First L.P. Church, N.§  Concert: Lilin Salomoune (Pianoforte), Elena
=). 6.0, Orches-  5.15, Gould and sherter. 530, Radio City Cheli (Soprano)  and  Guilio  Zambonelii

5.30, Talk: Robert Peary’s Expedition to Records). 5.15, Light Mu:
the North Pole. 5.45, Ree Bertin (Deutsch- L-:mc“-b)((,‘mmz\ph:m- KRevo

Jandsender). 6.0, Harvest Songs—Literary  {pal Music. 6.15, Dwellers in the Open Air.  Concert. ) l b .
al Sequence (Mitller-Ahremberg).  g.3p. Dance Music, 7.20, News, 7.25, Sports  south Sea Islanders. 7.30, Comcert Artists.  No. 2 (Galuppi), (h) Sole mattutino sut
obrunn in the Autumn—Sequence  Noges,  7.35, Records: Polonaise in A flat 80, Organ Recital.  8.30, Temple of Song. prato det Roccolo (Pizzetti), (¢) Danse

Aand  Mus
6.40,” W

WEXK on 48.86 metres und 25.27 News,  4.15, Talk, 4.30, Records;

Notes, 80, Vocal and Instrumental

6.30, ilighlizhts of the Bible. 7.0, (Baritone) :  Piancforte Solos: (a) Sonata

"(Schrader-Justin). 7,30,  Variation  and  (Chopin); Etudes in A flat and G (Chopin); 9.0, Vespers, Sindyside Chureh. 10.0, Roses  négre (U, Seott), (d) banze d'Ariele (Pick-
JFngue on  a Beethoven Theme for Two  yiulse impromptn in A flat (Liszt). 7.50, Re- and Drums.  10.30, Radio Explorer’s Pro- AMungiagalli); Soprano Solos: (a) Ttalian Folk

Pianofortes (Reger), by Ludwiz Knsche and  cords of Kreisler and Chaliapin, -~ 8.0, Inter-  gramme,

10.45, Mikdred Dilling (tarp). 11.0, Songs Nereiti (h) Gondole ¢ chittarre (Bian-

Ludwig Schmidmeier. 8.0, Weather; Sports  |ude. 8.10, Le Voyageur et I'Amour—Play  Those Three Girls. 1115, Baseball Rexumé, thimn, () Ninna-Nanna sulle campane i
Report. 8.10, Das verbotenr Licd—-Singspiel in Two Acts (Paul Morvand). 8.45, Interlude. 11.30, luternational ‘Fidbits, 12 Midnight, L.n':.n‘ (Bnun'(-cm'n): Baritone §0]ns: () Aria
in Three Acts (Werther).  10.0. Time; 8.55, Variety Programine. 1020, News. Silhen Strings. 12.30 a.m. (Monday), Musical from Faust (Gounod), (1) Aria from A Masked
News. 10.30, Dance Music by the Station  16.30 till Close Down, Programme in Euglish  Art Programme. 1.0 to 6.0 a.m., Popular Ball (Verdi). (¢) Prologue to 1 Pagliacei

Dance Band. 12 Midright, Close Down. by the L.B.C.. 10.30, Light Music. 11.0, Old  Programmme, LLonnF'n\\'_;llln).' 2.15 to 6.20, Weather. 7.30,
NAPLES.—Relays Rome, NOTODDEN._. Favourites. 11.30, LB.C. Goodnight Melody poRSGRUND.—Relays Oslo. Apllf‘(;rsjmin?g“: ! ¥,"°']',Qf°m"{'FS~o ’31-0 lt° 3-1-':0;
Relays Oslo. and Close Down. 2l« me jn_Knglish arrange 'y 18
PRAGUE International  Broadcasting Company of
OSLO PARIS 638 ke/s, 470.2 metres; 120 kW.—6.30 a.m Lordon: Music by Paul Whiteman and his

h § 5 12 —6. m.,

260 ke/s, 1,154 metres; 60 kW. Reluyed by RADIO-PARIS, 182 ko's, 1,648 metres; 75 ¢ym.;

Hamar, 519 kc/s, 578 meties; and Jetoy,
6,990 ke/s, 42.92 metres.—10.5 a.m., Sym-
phony No. 7 in A (Becthoven) on Records. o Coi) ™ Colle: Prehrde and Fugue in A Three
‘Egmonl (Beethoven); Waltz (Waldteufel);
.Snite No. 2 from L Arlésiecnne (Bizet);

"(Dvoriak) :

W7 R 1 715, P Roview Music; News. 7.0, Concert hyfthe
iW.—7.0 a.m., Records. 7.15, Press Review s ioptehad Municipal Oreliestra, relayed from 5 g ! a o
Weather. 7.4'5, Gym. 8.0, Records. 11.30, Karlsbad_‘ 8.30, ‘gee Brno. 9.0, Talk. 9.15, (Suppe€). In the intervals, Talk; Announce-
Organ Recital by Pierre Revel, from the  (Concert by a 'Cello Quartet: Requiem for RUYSSELEDE
N e foncert - SETIR ! Cellos  and  Pianoforte  (Popper);

B [, Oz (Ueios (IEre, (Bach); Pastorale (Franek); Toccata in D Minuet (Becthoven); Adagietto from L'Arlé-
minor (Bach). 12 Noon, Religious Adnlx'es's. ~ienne (Bizet); Serenade (Cassade); Inter-
el R T 5 12,20 p.m.. Records of Sacred Musie: Chorale  wezzo (Lalo); Scherzo  (v. Goens), 9.40,
Lichtertang (Rubinstein) ; Humoresque  (aen): Cantate Domino (Alain); Fugne in Falk for

Band (en Gramophone Records). 8.45, Donna
Jnanita—Comie  Opera in Three Acts

ments,  After the Programme, News,

10,33¢ ke/s, 29.04 metres; 8 kKW.—7.45 p.m,,
News in Irench. 8.0, See Brussels No. 1.

Workers.  10.0, Pianoforte Suite 9.0, News in Flemish. 9.15, Close Down,

Paso doble (Hajos). 6.45, Talk. G pinor (Bach).  12.30 p.m., Bilboyuet. (Kalik). by Emil Mikelka. 10.25, Talk and SALZBURG.—Relays Vienna,

6.45, Sibeliug  Pianoforte Recital by Kosti 49,45 Record~: Serenade (Walden): O Nole  Rewlings:  Jaromir <k -
. N L LB h PRI G H b H gs: Jaromir  Borecky. 10.55, An-
Vehauen:  Tmpromptu = in G Minor; i Capua); Pas des écharpes (Chamin-  woncements. 110, See  Bratislava, 12 SCHENECTADY

Andantino in_ K Arahesgue;  Valse ey Extract from La Vie Parisienne (Offen-  Noon,

Chimes. 12,5 p.m., News

Weather. WGY, 790 kc,s, 379.5 metres; 50 kW. Re-

("lwvalerv\qne'; Five Songs: (",). The Village bach)., 1.0, Councert of Popular Music by 12.15, Light Music hy a ;\linvl's'.liund. 1.30, layed at intervals by W2XAF on 31.48
Chareh, () The Fiddler, (c) The Oarsman,  victor Pascal's Orchestra. 3., Variety Pro-  Programme for Farmers. 1.5, Sketeh for metres, and W2XAD on 19.56 metres.—7.0

(4) The storm, (¢) In_Mournful Moon. grimme for Young People. 4.0, Records: Farmers.

2.15 to 2.25, Announcements. 4.0, P.m., Talkie Pictnre Time—Sketch. 7.30,

7.15, Weather: News 7.30, Time Signal. election from La Bohéme (Puccini): Swanee Sec Bratistava. 5.30, Theatre Reminiscences Musical Progranme. 11.45, Fitch Programme;
7.31, Reading by Hauk Aabel. 8.0, Variety Riyer (arr. Kreisler); Vieux airs limousius by Bohusluv. 5.45, Records. 555, Arlecchino Wendell HHall. 12 Midnight, Chase and San-
Ttems. 8.30, Programme for Young People:  (Rouchaud); Le Retour du Marin (Tiersot); ——Theatrical Capriccio (Busoni) by the born Hour; Jimmy Dnrante. 1.0 to 4.30 a.m.

Talk; Reading; Munsic.  9.40, Weather. ajoorish Serenade (Chapi); The Nightingale Stution
9.45, News.  10.0, Topical Talk.  10.15, (slahievy; Saudades do Bresil (Milhaud); sSwoboda. — 6.58,
Sports  Notes. 10.30, Trio Concert of Old  gpfieurement (Ganne); Purtir avec vous  German.

Orchestra

d Solvists; Conductor, (Menday), Popuiar Programme.

wx amd  Weather in SOTTENS

; Weather, 7.5, Revital

7.0, New

Pance Music.  11.0, Danee Records. 12 ((lerc); Chanson de la Esmeralda (Mes- of Italian Sengs and  Arias by Vittorio 677 ke/s, 343.1 metres; 25 kW.; and Geneva,

Midnight (approx.). Close Down, quita); Yollets (Hasselmans); Selection Weinberg (Baritone) : The Shepherds 401 ke/s, 748 'met‘res.—g.ss a.m., Chimes. 10.0,
OSTERSUND.—Relays Stockholm, from Rose Marie (Friml); Duns la Fumée (Pizzetti); Selection from Nebhie (Respighi); Protestant Service from I\veuch:(Lel. .15,
. (Bos); Bells Across the Meadow (Ketelbey). Anda (Recli); Arias from Othello (Verdi) Relay from the National Costume Féte at

PARIS 5.0, Socrate et sa femme—Comedy (Ban- and  Andrea  Chénier (Giordano). 7.35, Montreux. 11.45, Reeords: Chamber Musie.

‘POSTE PARISIEN, 959 ke/s, 312.8 metres; ville). 6.0, Concert by Paul Dony's Orches-  Dbisenzsion: The Russian Theatre To-day. 12,30 p.m.,, News. 1240 ({from Geneva),
100 kW.—10.0 a.m., Press Review. 10.206, tra. 7.0, Radio Paris Guignol. 7.30, Topical 7.55, Sec Bratislava. 8.45, Broman reads Records. 2.0, Interval. 3.0, The Valkyrie—

NEW FULLER

: HIGH
HEAVY DUTY DRY BATTERY CAPACITY 2 VOLT CELLS
High capacity 45 volt units with 2-3 Multiple thick platetype especial-
times the life of the ordinary H.T. 1y suitable for Multi-valve Radios
Battery. For the largest multi-valve sets. and largest Radio- gramophones.

Service Agents tbrougbout the country

NEW FULLER INERT H.T. DRY BATTERY

Specially designed for use overseas, since it re<
mains inactive until water is added to the cells. No deterioration
in course of transit. Very high capacity. Supplied in any voltage.

Agents throughout the World

LRLER BATTERIES

for every Pu rpose

everywhere

Fuller Accumulator Co. (1926) Lid., Chadwell Heath, Essex.  Phone: Seven Kings 1200. Telegrams: “Fuller, Chadwell Heath.”
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Pats. Pending
Prices do not apply 1o I.F.S

NO other receiver in the world

gives you such luxuriously perfect
superhet performance PLUS these
THREE ESSENTIAL AND EXCLUSIVE
“ATLAS” FEATURES — “SPECTRUM
TUNING,” the simplest and only
certain station identification system yet
devised, TILTING DIAL, a unique
consideration of your comfort, and the
superb “ATLAS” CABINET, the finest
example of cabinet craftsmanship you
have ever seen. Words cannot do
justice to the new “ATLAS 7-5-8”
Superhet—the sensation of Olympia.
You must see, hear and test it for
yourself  Ask your dealer to-day for
and INSIST

a FREE demonstration
ON “ATLAS.”

POS

Mesars, H. C
ey

P 13

H. Clarke & Co. (M cr)
1.td., Patricroft, Man
chester London : Bush
House, W.C.:

Glasgow (. 1°'S  Co
Ltil 3%, Oswald St
L.F.S. Distrs.: R, Marks

None
fddiess,

serd e full doeqds of th

Wireless +
Werld

sert. 23rd. QUN D AY continued

‘ATLAS’

WITH THE EXCLUSIVE
SPECTRUM TUNING AND
TILTING DIAL-r you waNT

THE FINEST OF ALL RECEIVERS..”

says the dealer.

CASH PRICE

14.14

oR 3276
DEPOSIT

Everything you want
in RADIO

7 Stages, 5 Valves, 8 Functions

For 4.C. mains.

Moving Coil Speaker,

Band Pass Tuning,

1wl Automatic Volume Control.

Tone Control.

Noise Suppressor.

Self-Contained Aerial.

Sockets for Pick-Up and Eilra
Speaker.

Guaranteed for 12 smonths.

I.P. Terms 32/6. deposit and
12 monthly payments of 25 - cach.
PLUS

“SPECTRUM TUNING”
TILTING DIAL and the
WORLD’S FINEST CABINEY—

THE THREE VITAL EXTRAS
EXCLUSIVE TO ‘“ATLAS.”

) Ltd.. Pairicroft, Manchester
H2e v ATLAS 7=5 .8

1td 27, Upper Lifley
St., Dublin,

. Geneva),

SEPTEMBER 2158, 1934.

Opera in Three Acts (Wagner), 5.0, Interval,
6.0, On w'a volé mon Portefeuille—Comedy
in One Act (Raovun), 6.30, Song Recital by
Raoul Chatelain. 7.0, Religious Address, 7.30,
Turina Concert by the Neuchatel Trio. 7.55
(from  Geneva), =ports Notex. 8.0, Boy
Seouts Conecert: A Vocal Quartet; Recita-
tions; Choruses.  8.30, Concert by the Radio
Sttisse Romande Orchestrag Condnctor, Eche-
nard; Soloist, Marva Luscher (Nongs). In
the interval at 9.15, News, 10.0 (from
Sports  Resuits,  10.15 (approx.),
Close Down.

STCCKHOLM .
704 ke 's, 426.1 metres; 55 kW. Relayed by
Boden and Ostersund, 413.5 ke s, 726 metres;
Goteborg, 941 kc s, 318.8 metres; Horby,
1,131 ke, s, 265.3 metres; Motala, 216 k¢'s,
1,389 metres; aud Sundsvall, 601 kc¢/s, 499.2
metres.—9.0 a.m,, Talk for Farmers. 9.30,
Symphony No. 30 in E Flat (Mozart), con-
ducted by Weingartner (an Records). 10.0,
Talk in peranto, relayed from Uppsala.,
10.30, Theatre Review. 11.0, Divine Service.
12.45 p.m., Weather, 3.0, Temperance TFalk.
3.30, Recital of German Music by Emma
Lampert (Song<) and Hans Lampert (Piano-
forte) : Nong~: (a) Ueber Nacht (Wilf), (h)
Rulie, meine Neele (R, ¥trauss), (¢) Breit’
ither mein Haupt (R, Strauss); Pianoforte :
Two Romances  (Sehumann) ; sSongs  (arr.
Reimann): (a) Die Linde im Tal, (b)Y Der
Sehwere Tranm, () Swabhian Folk Song, (d)

Gut’” Naehi. 4.0, Relay of the Reformation
Monument  Unveiling Ceremony at Orebro.

4.30 (from Géteborg). Programme for Chil-
dren, 5.5, Records. 6.0, Evensong. 7.15,
N 7.35, Peasant  Festival Programme
from Skansen. 9.0, Military Band Concert.
Conductor, Widner,  9.45, News. 10.0, Cou-
cert of Chamber Muosic by the Sibelius Quar-
Lel:s String Quariet in € (Mozart) ; String
Qnartet in D Minor (Sibelius). 110 (ap-
prox.}, Close Down,

STRASBOURG

859 ke¢'s, 349.2 metres; 15 kW.—9.30 am,,
Records. 10.45, Protestant Serviee in Ger-
man. 1130, Roman Catholic Service, 12
Noon, Annonncement<:; Records. 12.15 p.m,,
Orchestral Concert; Conductor, de Villers ;
Soloists,  Geégoire  (Violin) and Pogoda
(Pianoforte). In the Interval at 1.0, Time;

News. 2.0, Records, 3.0, luterval. 4.0, Re-
cords. 5.0, Programme from Paris (Ecole
Supérieure), 437.1 metres. 6.0, Medical
Talk.  6.15, Sports Talk. 6.30, Concert
of  Light = Mnsic;  Conductor, Roskam.
Soloist, Jean Weber  (Saxophone).  7.30,
Time; News. 7.45, Records. 8.0, Press Re-
view in German:  Lottery Results;  An-
nouncements.  8.30, Military Band Concert
from the Esplanade, Metz: Conductor,
Leroy; Mareh, Louniz XV (Millot) ; Over-

tnre, Le Pré aux Cleres (Hérold); Selection
from Loheugrin (Wagner); Three Norwegian
Dances (Grieg) s The Two Grenadiers (Schu-
mann); Selection from Lakmé (Delibes)
March  (Allier); Six  BDances in Old Style
from Le Roi swmuse (Delibes); Suite, Dolly
(Fauré) ; Romance and Bolero (bancla);
Overture, The Merry  Wives of Windsor
(Nicolai) ; Murch (Blémant). 1In the Inter-
val at 9.30, Press Review. 10.30, bance
Music from Le Caveau de l'Aubette. 12
Midnight (approx.), Close Down,

STUTTGART
MUHLACKER, 574 k¢'s, 522.6 metres;
kW.—6.15 a.m,, Nee Hamburg.
News, 825, Gym. 8.40,
9.0, Roman Catholic Service.

1u0
8.15, Time;
Announcements,

9.45, Interval.

10.30, Recital by the Stuttgart Choral
Society.  Conductor, Miiller.  10.50, Piano-

forte Recital by Fritz Hiibsch: Sonata in G
Minor, Op. 81 (Riidinger): Variations (Jos.
Haas). 1120, In the Forest—Gramophone
Concert. 12 Noon, Milit Band (oncert,
relayed from Eliwangen: March (Iesslery;
Overture, Flotte Bursche (Suppé): Waltz
from  Eva  (Lehir): Quadrille from Die
Fledermaus (ol Straus~): Waltz Potpourri
No. 2 (Robrecht); Potponrri; March (Curth);
March (Kéhler). 1.0 p.m., Topical Talk,
1.15, Talk with Records<. 2.0, Riibezahl—
Play for Children (Dara IKnreny-Scheck). 3.0,
Pastor Werner and his Bruderhauns {Refuge)
at  Reutlingen—seguence  (Richter). 3.40,
Zither Recital. 4.0, See Berlin (Funkstunde).

5.30, Spanish Guitar Muasic hy Artur Faiss,
5.45, Nee Berlin (Deutschlandsender). 6.0,
Reading. 6.20, Schumann Piuanoforte Recital

by Giinthier Homann: Kinderszenen; Sonata
in G Minor, Op. 22, 6,50, Records. 7.30,
Sports Report. 745, The Plauen Balloon—a

Play  abont  the  Gordon  Bennett Races
(Gearg  Roch). 830, Concert of Ttalian
Music.  The Station Orchestra and Choir, a

Guitar and Mandaline Orchestra, and Solo-

ists.  Iris Malpieri (Soprano) and Giovanni
Barberini (Tenor). 10.0, Weather; Sports
Report. 10.20, New=s. 10.35, Announcements.

10.45, Dance Music from
Midnight, See Frankfurt.
day), (lore Down,

SUNDSVALL.—Relays Stockholm.

TOULOUSE

913 ke/'s, 328.6 metres; 10 kW.—11.0 a.m.,
Dance Refrains. 11.30, Songs; Operetta

Baden-Baden. 12
2.0 a.m. (Mon-

WWW.americanradiohistorv.com

Music. 12 Noon, Opera Music. 12.15 p.m,,
Orchestral  Music. 12.30, Roman Catholie
Service. 12.45, Sound Fihn Music. 1.0,
News. 1,15, Chansonnettes. 1.50, C(inema
Organ Solos, 1.45, Protestant Scrvice. 2.0,
Amnscment Guide. 6.0, News. 6.15, Opera
Music; Aria from Rigoletto (Verdi); Duet
from The Pearl Fishers (Bizet); Aria from

The

from
Musie.
Duet.s.
Ma

Damnation of JFaust
Ianst  (Gounod),
6.45, Songs,
7.30, News.
h (Holzmann) :
(Sousa); Marche
Les  petits

(Berlioz) ; Aria
6.30, Orchestral
7.0, Light Music. 7.15,
7.45, Military Music:

Wushington  Post
milituire  (Naint-Saéns);
grenadiers (Maquier); Marely
(Becthoven).  8.18, Orchestral Mnsic; Selee-
tion from Les deux pigeons (Messager) ;
()\'orh_n'e, Der Freischiity (Weber): Airs on
a4 Swiss Theme (Moler).  8.30, Humorous
Sketehes. 9.0, Concert, Versziom, The Master-
singers—Opera (Wagner). 10.0, Sound Film
Music.  10.15, News. 10.30, Soloist Pro-
gramme. 110, Operetta Songs; Songs from
La Mascotte ‘Audran), La petite dame du

l_ruinAhlcn (Pares and Van Parys), DPas-
slonnement  (Messager),  La Madone du
Promenoir  (Christiné),” and La  fille de
Madame  Angoc (Lecoeqg). 11,15, Hawniian
Guitar Music, 11.30, Light Munsic. 11.50,
Orchestral Musie.  §2 Midnight, News. 12,5
am. (Monday), Au cavenn de  minuit—a
Radio Fantasy. 12.15, Opera Music: Over-
ture,  Mignon (Thoinas): Overture, The

Barber of Sevitle (Rossini).

Close Down,

TRONDHEIM.—RvI:l)'s
Relays Milan.

VIENNA

592 ke/s, 506.8 metres; 120 kv,

12,32 (approx.),

Oslo. TURIN.—

Relayed by

Graz, 886 kc/s, 338.6 metres; Innsbruck,
519 ke/s, 578 metres; Klagenfurt, Linz, and
szglzburg, 1,294 ko/s, 231.8 metres.—8.15 a.m.,
Time; Weather, 8.20, Gym. 8.40, llints for
the Week. 9.45, Records, 9.55, Krnst Arndt
reads, 10.5<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>