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EDITORIAL COMMENT.

Condenser Ratings and Priee.
te)

S a result of the publication of the article last

week on ‘‘ Choosing Paper Condensers,”” by

A. L. M. Sowerby, a number of rcaders have

raised the question of cost, suggesting that the
prices charged for the higher voltage condensers 1s
unrcasonable.

The difference between a paper condenser rated fo
work at 250 volts and one rated for 500 volis lies
almost entirely in the paper used to insulate one sct of
foils from the other. It is fairly evident that the
thicker the paper, other things being equal, the greater
is the voltage necessary to puncture it and allow a
current to pass. In consequence, condenscrs are made
with various thicknesses ot dielectric material in order
that, whatever the voltage they may be called upon to
withstand in the set, a suitable pattern may be obtained.

One might quite rcasonably ask whether it would
not be enough to take into consideration the highest
voltage ever met with in any receiver, and make all

condensers with paper thick enough to be safe from .

breakdown on that voltage. If it were only a question
of the paper that simple arrangement would probably
be found extremely convenient, but there are other
factors.

If, say, a 4-mfd. condenser is taken to pieces, and
then rebuilt with a paper four times as thick as that
previously used, it is true that the condenser will now
stand without breakdown about four times the voltage
that could safely have been applied to it before the
alteration. But its capacity will now only be 1 mfd.
owing to the greater separation between the foils. Tf
we want to retain the original 4 mfd. while increasing
the safe voltage four times, we shall therefore have to
rebuild four low-voltage 4-mid. condensers and con-
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nect them in parallel.  The resulting block will now
contain sixteen times as much paper (four times the
original area, and four times as thick) as the original
4-mid. low-voltage condenser.

While the rebuilding process just described is hardly
practical, the description of it does bring out that
in making the condenser safe for a higher voltage a
great deal more is involved than the mere substitution
of one thickness of paper for another. In terms of
price, one would expect that a 2-mfd. condenser rated
to work at oo volts would cost about twice as much
as one rated to work at 4oo volts. Reference to cata-
logues issued by manufacturers shows that, generally
speaking, this price-relationship is not far wrong.

These comments will, we hope, rcassure those readers
who have felt uncasy about the prices ordinarily charged
for high-voltage condenscrs, and may also scrve to
emphasise the importance of avoiding the use of con-
densers for mains receivers which are rated below the
voltages which they are required to withstand.

Programmes from Abroad.

A this issue we resume the publication of certain
programmes from abroad which some time back
was a feature of The Wireless World week by
week. Readers have expressed the desire to have

in The Wireless World sufficient programme material
{o assist them in the identification of foreign stations,
and, by including transmissions for one or two days,
we believe that we shall be meeting these requirements.

We have also been able to arrange for the inclusion
of details of programmes for the weck of those trans-
missions from abroad intended for British listeners,
which are organised by the International Broadcasting
Company.

www.americanradiohistorv.com
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By

. T. COCKING.

N actual practice, the design and calculation of auto-

matic grid bias arrangements is one of the simplest

problems which confronts the set designer. So

simple is it, in fact, that it usually solves itself and
all that has to be done is to calculate the actual values
of the resistances required from a simple application
of Ohm’s law.

The apparent difficulty has arisen from the fact that
there are two alternative methods of obtaining grid
bias and that both have been freely used in the past.
One of these is extremely simple and is becoming more
and more commonly employed, whereas the other is
decidedly complex in design, and as a result it is not
so often used, particularly as it offers no advantage over
the simpler method.

The difficulty in grid bias circuits arises from the fact
that, while it is easy to see
how the various positive poten-
tials for the anode and screen
grids are derived, it is not at
first glance apparent how one
can obtain a negative voltage
from the same supply system.
That grid bias is equally simple
may be seen from Fig. 1,
which shows the skeleton cir-
cuit of a triode valve. There
is a continuous current flowing
through the whole circuit, and
as a result there is a gradual
voltage drop along it. The
most negative point is that of
the negative of the H.T.
supply, and so every other
point in the current circuit
must be positive with respect
to it. The cathode, therefore, is positive with respect
to negative H.T., but is negative with respect to the
anode, which is joined to positive H.T. Now the grid
is joined to negative H.T, and so takes the same poten-
tial as it is not included within the current circuit ; the
cathode, therefore, is positive with respect to the grid.

A.C.

than real.

Jfusion.
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HE  principles of H.T. supply from
mains are by now thoroughly
understood, and few find difficulty in work-

is positive with respect to the grid is the
same as a grid negatively biased with respect
to the cathode probably causes some con-
The author here
calculate the various bias resistances required
for all the valve stages in a modern receiver.

JUNE 1st, 1932,

Choosing the Right Self-Bias Resistance.

But if the cathode is positive with respect to the grid,
then the grid is negative with respect to the cathode,
which is what we require for negative grid bias.

It considerably simplifies the design and understand-
ing of these grid bias circuits if one looks upon the bias,
not as negative grid bias, but as a
positive cathode bias. In the design
of the grid bias circuits, therefore,
all that we do is to connect all the
grids to negative H.T. and to bias
each cathode positively by the
amount of grid bias required. Tt
should be noted, however, that this
simple method is in general only
applicable to cases where indirectly
heated cathode valves are used
throughout a receiver, or where any
directly heated valves have separate
windings on the mains transformer
for their filaments.

+H.T.

Fig. 1.—The
fundamental grid
bias circuit. Nega-
tive H.T. is the
most negative
point in the cur-
rent circuit, and
so all other points
are positive with .
respect to it.

A Practical Case.

In Fig. 2 the skeleton circuit is
given of a three-valve receiver em-
ploying a screen grid H.F. valve, a
power grid
detector,
and a pentode output valve,
and it is instructive to calcu-

; . late the values required in
g out the somewhat complicated wvoltage practice for the grid bias
dropping and anode feed circuits, whereas  Tesistances. Weh sgal! noE
the calculation of grid bias circuits often deal here with the design o
. o . . the H.T. supply, but con-

presents difficulties which are more imaginary sider only the ~biasing cir-
The fact that a cathode which cuits. In order to bring the

discussion down to concrete

form, let us assume that we
are going to use M.S.j,
M.H.4, and M.P.T.4 valves.

shows how fto It will be observed that
each grid return circuit- is
taken to the same point.

namely, negative H.T., and
that the bias is obtained by
the insertion of a resistance between the cathode of each
valve and negative H.T. The anode and screen current
of eachvalve flows through its own bias resistance, and
so biases the cathode of that valve positively, and hence
the grid negatively with respect to the cathode by an
amount depending upon the value of the resistance and
' A6
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Grid Bias.—

upon the total current through it. Before we can cal-
culate the values of the resistances, therefore, we must
know the necessary value of grid bias for the particular
valve with which we are dealing, and we must also
know the anode and screen currents of the valve. Both
“these sets of figures can be obtained from the valve
makers’ catalogue or from The Wireless World Valve
Data Sheet.

Let us take the pentode first; the anode current is
32 mA. and the screen current is 5 mA., so that we get
a total of 37 mA., and the required value of bias is
11 volts. Now the value of the bias resistance in thou-
sands of ohms is equal to the bias required divided by
the current in milliamperes. It will be seen, therefore.
that in this case the resistance (R, of Fig. 2) should
have a value of 11/37=0.297 thousand ohms, or 297
ohms ; in practice, of course, we should use the standard
value of 300 ohms.

The M.H.4 requires no bias when it is used as a
detector, and so the grid leak is returned directly to
the cathode; when it is used as an amplifier for gramo-
phone reproduction, however, the normal bias is needed,
and so we have to calculate the value of R,. The bias
should be three volts with an anode current of 4.5 mA.;
the bias resistance, therefore, has a value of 3/4.5=
0.666 thousand chms, or 666 ohimns, but in practice
either of the standard values of 600 or 7co ohms would
be sufficiently accurate.

Turning now to the M.S.4 we find that the bias should
be 1.5 volts and that the anode current is 2.5 mA. We
have to add to this the screen current, and this is not
usually given in valve lists.  We shall not be far wrong,
however, if we assumec that it is 0.5 mA., and so we

Wireless
World
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It should be noted carefully that in many cases the
screen grid potentiometer P is not returncd directly to
negative H.T., but to the H.F. valve cathode, as shown
dotted in Fig. 2. In this case the current through the

Fig. 3.—A similar circuit to Fig. 2 but with a directly heated
output valve. Separate windings on the mains transformer
for the two types of valve are recommended.

bias resistance is increased by the amount of the poten-
tiometer current, and if this be 3 mA., a not uncommon
figure, the total current will be 6 mA., and so we shall
have to use a bias resistance of only 250 ohms.

Automatic Regulation.

It will thus be seen that there is no difficulty in decid-
ing upon the vatues of the bias resistances in cases where
indirectly heated valves are employed, and cach 1s indi-
vidually Dbiased by a resistance in its

+H.T.

T

o ||
N
o————

PICK-UP

LT

+H.T.

cathode lead. Doubt often arises,
however, as to the value of resistance
to use when the valve is not being
worked with its maximum rated H.T.
voltage, for which the figures for bias
and anode current arc usually given.
It is safe to say that in most cases the
value of resistance calculated for the
valve working under its full rated
voltages will also. be the correct value
for the same valve under reduced
H.T. conditions.

It is true that with reduced H.T. the
valve will require less grid bias, but it
must not be forgotten that the anode
current will also be reduced ; therefore,
the voltage drop along the same bias
resistance will be less, which is what
we require. This applies almost with-
out exception to all valves other than

the larger output types, and for these

Fig. 2.—A typical three-valve circuit with indirectly heated valves,

illustrating the application of a_utomatic bias.

get a total of 3 mA. for the current. The resistance
value, therefore, is 1.5/3=0.5 thousand ohms, or
500 ohms.

A7

valves the makers usually quote
figures for the anode current and grid
bias at several different H.T. voltages
, so that no difficulty should arise.’
Tt has been pointed out that the foregoing procedure
applies to indirectly heated cathode valves, but it is the
common practice to use the directly heated type in the

www americanradiohistorv com
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Grid Bias.—

output stage, and so we must give some consideration
to this type of circuit. In Fig. 3, therefore, are given
the connectiors for a similar receiver to that of Fig. 2,
but with a directly heated output valve. Tt will be seen
that the circuit is essentially the same, and the resist-
ance values are calculated in exactly the same manner.

It is important to note, however, that if the same
winding on the mains transformer be used for all valves,
the grid bias of the output valve will appear as a
potential difference between the heaters and cathodes
of the early valves, and this is not always desirable.
In most cases this potential difference will do no harm,
but it is always wiser to avoid it by using separate wind-
ings on the mains transformer for the output valve and
the early valves. The difficulty may be got over in
another manner, however, by breaking the connection
at the point ““ X" and connecting the cathode return
leads of the early valves, not to negative H.T., but
directly to the centre tap on the transformer winding,
as shown dotted.

The circuit is now one of the more complex type
mentioned at the beginning of this article. The com-
plexity arises from the fact that the valuc of the out-
put valve bias resistance R, depends no longer upon

Wireless
Werlal
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complete independence in the biasing conditions, for
the bias on any one valve is determined solely by the
anode current of that valve; as a result, a faulty valve
can be found at once with a milliammeter.

The Variable-Mu Valves.

An article on grid bias methods would be incomplete
without some mention of the circuits necessary for the
new variable-mu valves, even although this question
has been dealt with previously.! The circuit is shown
in Fig. 4a, and it should be noted that when the volume
control is at maximum, the bias is determined solely
by the voltage drop along the cathode resistances R,
which also act as decoupling resistances, and these are
consequently calculated in the manner just described.
When the volume control is at minimum, however, the
anode and screen currents are practically zero, and the
resistances R have a negligible effect. The bias in this
case is determined by the voltage drop along the poten-
tiometer due to its standing current.

It should be noted, however, that a somewhat simpler
circuit can be used where the receiver is very stable and
grid circuit decoupling is unnecessary. This is shown
in Fig. 4b, and it will be seen that the cathodes are all
connected together and taken to the slider of the volume

+H.T

Ry

HT

~H.T.
®)

Fig. 4.—The biasing of variable-mu valves. At (a) is shown the recommended schem: whera decoupling is necessary,
but (b) can often be used in superheterodynes or other very stable sets.

the anode current of that valve alone, but upon the
total anode current of the set. As a result, the value
of the output valve bias will be affected by a faulty
valve in another portion of the set, and will ‘even vary
slightly with the signal strength if the detector shows a
large change of anode current with a signal.

Fault finding is thus needlessly complicated, for any-
thing which makes the total current of the set abnormal
affects the output valve bias, and in some modifications
of the circuit that of the other valves as well, and o
masks the effect of the fault. The circuit of Fig. 2,
on the other hand, has the supreme merit of allowing

control potentiomeler, whose value is decided as in the
circuit of Fig. g4a. The bias with the control at maxi-
mum, however, is in this case decided by the resistance
R,, through which flow the anode and screen currents
of all the variable-mu valves, in addition to the stand-
ng potentiometer current.  As the total current of two
V.M.S.4 valves and their screen potentiometer may be
some 25 mA. to 30 mA., it will be seen that a resistance
of 100 ohms will give a bias of 2.5 to 3 volts.

! “Controlling Volume with the Variable-Mu Valve,” by N. R.
Bligh and 1. D. Whitehead, November 25th, 1931.

A S
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A Loud Speaker Point.

HY is it that loud speaker

makers will keep on empha-
sising the sensitivity of their instru-
ments in their advertisements?
Except for those who dwell umpteen
miles from a- broadcasting station,
and who at the same time may not
be able to afford anything more
ambitious than a baltery-driven two-
valve set, sensitivity is quite unim-
portant. The great thing is the
power-handling capacily, and manu-
facturers rarely bother o tell us any-
thing about this, The case is rather
analogous to that of the valve
makers, who a few years ago used
to dwell on the merits of their out-
put valves from the sensitivily or
high amplification point of view
rather than that of power output.

T am moved to this protest by a
comparatively new reader who has
written to me concerning a recently
acquired loud speaker. He asks
how much power it will handle be-
fore it distorts, and how the neces-
sary calculations are made in order
to get at this figure. Although 1
know the instrument well—it is of
a good moving-coil type—he has
stumped me on both questions, since
no manufacturer rates his loud
speaker in terms of power-handling
capacity, and I confess that I have
not the ghost of a notion how it
could be done, except empirically.

Now that we have got valves with
official power ratings, however, I

see no reason why lond speaker

makers should not stir their pins and
endeavour to find a way of giving
us a power-handling capacity figure
for their products.

If you go on pushing more and
more undistorted power into a lond
speaker it is obvious that the time
will come when it will itself distort,
and so it would be necessary to im-
posc a limit of permissible distortion,
just as in the case of a power valve.
In the case of moving-iron loud
speakers, it is obvious that the

amount of power a loud speaker will-

handle depends, among other things,
on the adjusting knob at the back,
which complicates matters.

A9

By FREE GRID.

While on the subject of loud
speakers, I ought to mention that
there are several big surprises in
store for August, and, if carefully
laid plans, to which T recently
secured access, do not go astray, we
shall have some really good con-
denser loud speakers available at
Olympia.

Missing Links.
"THIS ’ere progress, it goes on,”’
is a true and apt quotation
with which all of you who wcere as
well behaved and attentive as myself
when at school will be able to identify.
1 was reminded of it the other day

~when walking through one of the

many bungaloid excrescences which
seem to be spoiling the countryside
around all our towns. I had nol
proceeded far, picking my way
carefully through the mud, before
1 was brought up with a round turn
by a bespatted individual clad in
Gents’ Smart Spring Suiting and
armed with a large notebook.

i/

e

Began to show- a little interest.

After a {few moments of bewilder-
ment, 1 gathered that he wanted me
to spend my hard-earned money in
acquiring a bungalow. I declined in
no uncertain terms. He was nothing
daunted, however, and commenced
subtle flattery by suggesting that 1

www.americanradiohistorv.com
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was obviously the sort of person who
demanded something a little better,
and before T could protest he had
beckoned up a magnificent car and
bundled me into it.

We soon arrived at some two-
storied buildings, and, being hustled
into a fifteen-hundred-pound house,
1 was compelled to listen to a dis-
sertation on main drainage and
other themes. Only when he began
to enlarge npon the fact that electric
power points were conveniently
placed in all rooms did 1 begin to .
show a;little interest, demanding
that he show me the loud speaker
plug points. This completely non-
plussed him, and T learned, to my
amazement, that houses are still
being built without the inclusion of
loud speaker extension wiring.

My demand for these wireless
amenities seemed to send me up
several points in his estimation, for
he straightway escorted me back to
the car and drove me to some in
the two-thousand-pound region.
Hurrying into the largest of the
three reception rooms, which was
oak-panelled (at least, he said it
was oak) he pointed, with obvious
pride, to the central panel over the
fireplace, which was in the form of
a grille.  Opening it, he disclosed
a moving-coil loud speaker affixed
behind it, and wired to an all-mains
receiver mounted behind another
panel on the right. This bore pro-
jecting control knobs.

The electricity supply not having
bzen connected we could make no
test, but, nevertheless, he invited
my criticisms, Of the set and loud
speaker I had nothing to say, ex-
cept that it was strange that such
a convenience was not built into
any house costing less than two
thousand pounds. I pointed out,
however, that the space behind the
Joud speaker was so cramped and
confined that acoustic trouble from
this source would probably result.
When he somewhat impertinently
asked me how T would remedy this
defect, T retorled that T was neither
an architect nor a builder.

The point which really roused my
anger and led me to say things
which 1 afterwards regretted was
that no provision had been made for
a loud speaker in other parts of the
house. Furthermore, there were no
contrivances for remote conirol.
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to possess so much inductance that an iron core
is necessary, are usually compelled not only to
serve the purpose indicated by their name in relation
to A.C., but to act also as an easy path for D.C.
Examples are the chokes used for smoothing rectified
current, for intervalve coupling, or for loud speaker
output circuits. Intervalve and output transformers
present the same problem, unless chokes are used to
divert the D.C. 1t is gencrally supposed that the only
alternative to cut-and-try methods of designing such
chokes is a very elaborate piece of calculation based
on obscure and dubious data. In this article it is
proposed to put forward a straightforward system
involving no more abstruse work than simple arith-
metic, whereby
chokes may be
designed to meet
\ fixed requirements
\ in the most econo-
mical manner. The
\ method has been
used over a
period of years
e, for designing
2
< large numbers of
iron-core chokes,
and the measured
results have in-
variably  been
very close to the
P predicted values.
A Before  giving
pd the design data,
let us make sure
T that we under-
stand why special
measures must be
adopted to take
account of the
D.C. component.

CH()KES used in wireless receivers, and required
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Fig. 1.—Showing the change of per-
meability with «magnetisation in the
case of Stalloy and Laminic. The latter
is a high-permeability nickel-iron alloy.
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By M. G. SCROGGIE, B.Sc.,, AM.L.E.E,
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The inductance of a coil is proportional to the num-
ber of turns multiplied by the number of magnetic lines
of force (or flux) linked with those turns when a certain
current flows, say one
ampere. As the num-

ber of turns is increased,
the flux is thereby also
increased, so the induc-
tance increases as the
square of the number of
turns. In order to ob-
tain a very large induc-
tance, of an appreciable

O many factors are
encountered 1 the
design of L.F. chokes that
the amateur cannot
memorise ths mathematics
involved. Choke construc-
tion s here simplified by

number of henrys, the

coil would either be - *é¢ference to practical
enormously bulky or else  examples and by the in-
would require exceed-  Jygipn of graphs giving

ingly fine wire were 1t
not for the use of an iron
core, which has the effect
of multiplying the flux by a figure (called the permea-
bility u) which, in some cases, amounts to many thou-
sands. It would make things delightfully easy if the
permeability were a fixed quantity for any given type
of core material, but actually it depends upon the degree
of magnetisation, starting off low, increasing fairly
rapidly to a maximum, and then tailing off, becoming
ultimately little more than that of air or other non-
magnetic materials. Fig. 1 shows the low-magnetisa-
tion portions of permeability curves for ‘‘Stalloy,” a
typical transformer iron, and ‘‘ Laminic,”” one of the
nickel-iron alloys which give remarkably high permea-
bility to start with, but soon falls off.

Consequently the flux increases first slowly, then
rapidly, and then slowly again, in a manner which
brings to mind a valve characteristic curve (Fig. 2).
Now, the alternating current which the choke is required
to handle is usually very small—the whole idea of the
choke is to keep it small—and one can therefore make
good use ‘of the permeability of magnetic cores. But
where the coil also carries D.C., the latter is usually

A IO

essential data.
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The Design of Iron Core Chokes.— :
large in comparison and tends to saturate the core and
vender it much less effective. Not only so, but all
magnetic materials are characterised by a sort of slug-
gishness in responding to the magnetisation produced
by varying electric currents, so that the periodic change
of magnetism induced by a very small alternating
current is nol what onc would expect from looking at
the curve.

The Problem of the Gap.

Thus, if our A.C. ripple is represented by a small
distance AB either side of D (Fig. 2}, where OD repre-
sents the D.(. component, the change in flux is not
FG, but a much smaller amount HJ. Obviously, if
the D.C. is larger, OD’, bringing the starting point up
on the saturation part of the curve, the magnctic varia-
tion (and consequently the inductance of the coil) is
far smaller still, too small to show on the diagram.
This smaller multiplying value of the iron when A.C.
is concerned, is called the differential (or incremental)
permeability '. Roughly speaking, differential per-
meability can only boast of its hundreds where normal
permeability has its thousands. By leaving a small gap
in a core which would otherwise be saturated, the total
magnetisation is reduced, but the differential permea-
bility is increased, and if the gap is very small will
more than compensate for the loss introduced thercby.
Increasing the gap beyond a certain amount does not
produce a net improvement, for after a while the further
rise in differential permcability ccases to be worth
having. The whole problemn is to arrive at that cer-
tain amount which is the best gap, and as so many
of the quantities depend upon one another, it is not
altogether an easy matter. However, C. R. Hanna has
described a method of deriving curves, the theory of
which will not be given here, which make it quite a
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Fig. z.—Similar in shape to a valve characteristic—the curve
showing change of flux when the magnetisation is increased.
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Fig. 3.—In designing a choke there are generally six quantities

involved ; these are taken into account in these graphs.

Curve 1 is for the case where there is a very small A.C.
component, and curve 2 for larger values.

simple process. The problem usually appears in one
of two forms, both of which can be solved by the
curves. It may be necessary to design a choke in the
most economical manner to fulfil given requirements,
or one may start off with a suitable size and endeavour
to obtain the highest inductance. In both cases the
allowable resistance has the last word in deciding the
matter.

The A.C. Component.

The curves reproduced in Fig. 3 are calculated for
the grade of stamping known as ‘" Stantranis,” supplied
by Messrs. George L. Scott & Co., Ltd., 86-88, Acre-
lane, London, S.W.2, but the same results apply fairly
well to ““Stalloy”” (Messrs. J. Sankey & Co., Ltd.,
Biston, Staffs). There are six quantities involved.

L The inductance in henrys;

1 the D.C. in amperes;

N the number of turns of wire in the coil ;

1 the length of magnetic path in the iron core in

centimetres ;

a the length of the gap, also in centimetres ;

V the volume of the core in c.cms.
There is also the amplitude of the A.C. to be consid-
ered, but this is generally not known, so Curve (1) ic
drawn for a very minute A.C., and one can count on
the inductance never being less than that calculated
from this curve. If, however, it is known that the
A.C. component is not negligible but, say, 5 per cent.
or 10 per cent. of the D.C., Curve (2} can be used to
give a more accurate result. .

If a definite inductance is required, the number of
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The Design of Iron Ccre Chokes.—

henrys is multiplied by the square of the D.C. in
amperes and divided by the volume of what is judged
to be a suitable core, taken from Table I, which gives
data for some representative types of Scott 0.0014 in.
stampings. The figure in column V is the net volume
In c.c.s of a core with a square section centre limb,
this being the most economical cross section, and it
allows for the insulation with which the stampings
are coated, and also the loss of iron volume due to
the stampings being not too tightly packed, but
assembled with the number of stampings given in the
column headed n. These pile up to a thickness equal
to C without severe squeezing. If none of the square
cores is found to be suitable, n may be increased or
decrcased accordingly, and V adjusted in proportion.

The figure LI is found on the vertical scale of Fig. 3

Vv
and followed along horizontally until the appropriate
curve is encountered, and then a vertical dropped to

meet the lower scale, which gives —. I is known,

l
[ is found from Table I, so it is simple to find N, the
number of turns. To find the best air-gap (any non-

Wireless
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metallic material is described as air fo. this purpose),
note the figure along the curve nearest to the poimnt at
which it was met, which gives the ratio of air path to
iron path, and-hence the former.

Suppose, for example, one wishes to design a 200H
choke to carry 5 mA. D.C. and a very small A.C.
No. 82 stamping is a nice compact size, and V is
45 c.c.s, so Li*/V =(200 x 0.005%) /45 or 0.00011. This

a 0 0
meets Curve (1) at 7 =0.00105, and / is 15.6, so a is

\ N
0.0164 cm. From the horizontal scale I—:}:6.6, 5]
N=(15.6x6.6)/0.005=20600. It will be noted that the
type of core described possesses two gaps in series, the
two side ones counting as one, for they cut only half the
core section each, so the figure 0.0164 must be halved
to give the thickness of each gap. Also it is wise to
deduct 0.002 from each in order to allow for imperfec-
tion in fitting. The gap, therefore, consists of a piece
of paper or other suitable material 0.0062 cm..or 2}
mils thick inserted to separate the two halves of the
core at all three places. DMetal, even though non-mag-
netic, must not be used, for it would act as a short-
circuited winding and enormously reduce the induct-

ance. The mechanical design of clamps, etc., to hold
the core together need not be dealt with here, nor will
JABLE I the methods of winding.
REF Mo |V / DIMENSIONS (INCHES) ) )
JTA%MG/A/[.(MJ 7 wans) A | B | C | D | £ | F |6 Choosing the Right Core.

82 a5 | 48156 1 3% |20 36 | 5| /3% | 96 | 78 It is now necessary to check the choice of core by
69 47 | 356|147 3% 2% | “ls | D52\ 17| 52| 100 seeing whether the resistance of a coil of N turns
79 saleolz 3% 1% | %ik| 76! 2| 7slws capable of being wound on it is within allowable limits.
84 60 | s6\is \3%alo%| 78| S |/%) 7! 95 This part of the calculation depends on the type of
39 63 (ool 3%z || %61 % | 7 |50 former used for winding, the type of wire, etc. Assum-
&2 72 6ol |3%s|29% | % | 7% | 1% | Zis | 98 ing falrly normal construction and the use pf either
a5 g0 | 5620 |3% 3%\ 7% | 76 12% | 7| 60 double sﬂk—covered_ wire, or enamelled wire with paper
P 90 60|20 |3%|5 || 7|2 i | 74 interleave, the resistance R in ohms in the case nof a
65 9 | 64|19 |4%|2%a|s |18 |15 12|76 core of square section is roughly equal to =, G

26 |08 64|z |4 ||/ |1 |2%]| % |59 . _ IO
A A A S S

AVAW 3 b merely a ro check an oes not clai
ﬁé ;g §60 ;g ; :Z ;Z /2/4 j% ‘éj :; to predict the value of the resistance with an extreme
25 | 390 | 96|33 | 6% |5t | 1 |19 3% | % 1 56 degre.ef of accuracy, l;ut it may be noteld
78 | 775 |nz |a9 |6%%|6Ya| Y |3V2|5 | T8 | 28| meiex that i the wire Is heavy gauge, such
LR, as 20 s.w.g., for comparatively low
—T COPPER OIS inductance chokes, the resistance may be
£ WIPE PEC rather lower than that calculated, per-
L Swe. eo haps 1o per cent.; while with fine wire
269 gg%gg such as 40 s.w.g., R may be 10-15 per
20 00236 cent. higher, and with d.c.c. wire any-
22 00390 thing up to 30 per cent. higher. A
24 00632 bulky former, loose winding, or heavy
gg g?g;’; interleaving will also send the resistance
30 0'/988 up. It is well to err on the high side
32 0262/ in estimating the probable resistance.

% g:;%g In the case of our example, the re-
I ) &, ‘;g ??;?/ sistance would work out at 78 sz2600

2 /°9/0 . :
= —A - 44 2985 =3,300, giving about 16.5 volts drop.
If this is too high it will be necessary

Reference data and lettering showing dimensions of stampings.

to select a core with a greater volume
A 12
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The Design of Iron Core Chokes.—

of iron; either a different size of stamping or even more
stampings may be needed, preferably the former, as
an elongated core section is less efficient in its use of
materials, also the relatively simple formula given above
for resistance is not applicable. On the other hand, if
it is lower than need be, a smaller core will serve.
This consideration is, of course, mainly important if
the choke is a large one, in which the cost of materials
is a serious item.

Having arrived at a suitable core, it remains to fix
the gauge of wire, as the calculation of resistance
was based on the assumption that wire of exactly
the correct diameter could be used, whereas the wire
drawers do not, in fact, provide us with an infinite

variety of gauges. Table IT is now used in con-
. . . 23 N
junction with the formula—ohms per yard:ﬁg; o5

If in the ‘““ohms per yard’’ column of Table II there
is a figure very slightly lower than that calculated, that
gauge may be chosen, particularly if there is reason to
believe that there is more room for winding than has
actually been assumed in calculating R. Otherwise,
it is necessary to select the gauge with the next higher
resistance per yard, and the resistance of the choke will
be correspondingly greater, while the space occupied
by the wire, will be somewhat less. A little experience
helps a great deal in balancing the quantities so as to
cive accurate estimates of how the choke will work out

Wireless
Worlal
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in practice. In our example, the ““ohms per yard”
works out at 1.06, so 40 gauge will allow a margin
to take account of the fact that, being a fairly fine
gauge, the winding will occupy rather more space than
that allowed for in the formula for calculating R.
The other way of approaching the problem is to
assume a size of core and a permissible resistance and
to calculate the highest obtainable inductance. This
may be the most economical way of designing the choke
from the commencement, or owing to the exigencies
of gauge or space in connection with the previous
method, it may be preferable to adjust the number of
turns rather than juggle about with the size of the core,
and it is then desirable to know how much the induct-
ance will depart from the amount originally specified.
R being known, N is estimated from the formula already

. . . N
given (subject to the assumptions stated), and so NI

l

is known, and onc repeats the process with the curve

2

sheet, but in the reverse direction, finding and

1
V-
hence L.

The foregoing methods apply to transformers carry-
ing D.C. in so far as it is usually necessary to make
sure that the inductance of the primary under working
conditions is sufficiently high. The A.C. is often com-
parable in strength to the D.C. in the case of trans-
formers, and the inductance consequently rather larger
even than that predicted by Curve (2). :

ROTHERMEL R.C. MULTI-WAVE SUPERHET.

circuits for reception between 15 and 75
nietres, 200 to 600 metres, and 900 to 2,000

NEW receiver shortly to he intro-
A duced by the Ruthermel Corporation,

Ltd., Rotliermel House, 1, Willesden
Tane, London, N.W.6, aud to be known
as the R.C. Multi-Wave Superhet, is now
undergoing final tests prior to production,
during the course of which we were

Chassis of R.C. six-valve Multi-wave
Superhet.

afforded the opportunity to formulate an
opinion as to its merits as @ general-pur-
pose rveceiver.  That it can justifiahly
claim this distinction is exemplified by the
fact that provision is made for the short,
medium, and long wavebands.

The receiver is designed on modern
lines, being chassis-built and embodying a

A3

six-valve superheterodyne circmit. Tt is
entirelv. A.C. mains operated. Band-pass
tuning is incorporated as a matter of
course, and the selectivity. sensitivity, and
quality are all of a very high standard.
It is British mwade throughont.

The operation is simple and straight-
forward, as there are three controls only.
their respective functions heing tuning.
wave-change, and volume level adjustment.
The switching is deserving of comment.
for this one control serves to adjust the

bv W. Greenwood, B.5Sc.

(Part 2), by M. Recd, M.5c.

AN APERIODIC IMPEDANCE
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ACOUSTIC NOMENCLATURE AND DEFINITIONS.
A Discussion of the Need for Standardisation of Terms used in connec- !
tion with the Science of Acoustics, by Prof. G. W. O. Howe.

A VALVE VOLTMETER METHOD OF HARMONIC ANALYSIS,
A Practical article describing the Measure-
ment of Harmonics produced by Audio-frequency Transformers.
CAPACITIVE OUTPUT COUPLING,
ANALYSIS AND DESIGN OF A CHAIN OF RESONANT CIRCUITS

MEASURING SET,

by A.T. Starr, M.A., B.Sc., describing a Mecthod using only two Variable
Resistances, which gives the impedance in a form which is indepen-
dent of frequency, so that the frequency need only be known if a
frequency characteristic is to be plotted.

)
1
1
ELECTRO-MECHANICAL RECTIFICATION. |
|
|
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metres, while a fourth position enables the
L.F. amplifier to be used for gramophone
reproduction.

Special attention is being given to the
cahinets selected for the receiver, and it
is probable that at least two models will be
available. The table model will be honsed
in a well-finished walnut cabinet, while
there will be a radio-gramophone in a large
pedestal cabinet, the sainples of which we
examined being exceptionally well made,
and quite handsome pieces of furniture.

by I. G. A. Sims, Ph.D.

A Phenomenon of Moving Coil Loud Speakers, by N. W. McLachlan, D Se.
The issue also contains the monthly abstvacts of the World's Wiveless Lilerature.
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PRACTICAL
HINTS AND TIPS,

AIDS TO BETTER RECEPTION.

IT has often been pointed out in
the pages of this journal that one
of the commonest sources of hum
in an A.C. mains operated receiver
is interaction between the mains

transformer and the L.F. trans-
former. The

Unsuspected  ysyal rule for
Source of eliminating it is

to disconnect the
primary, con-
nect across it a resistance equal in
value to the preceding valve’s inter-
nal A.C. resistance, and then to
orientate the transformer to the posi-
tion of minimum hum. This posi-
tion is often critical, but it is usually
quite definite, so that its exact loca-
tion is casy.

When the connections are replaced
to normal, however, it is sometimes
found that the hum is reintroduced.
In the majority of cases this hum will
be found to be due to the preceding
valve’s H.T. supply, and can be re-
moved by an increase in the smooth-
ing.  Occasionally, however, all
efforts to remove the hum fail, and
it persists no matter how much addi-
tional smcothing be included.

It is obvious that in such cases the
H.T. supply is not the rcal offender,
but there may appear to be no other
possible source for the hum. It
should not be forgotten, however,
that the H.F. choke which is usually
included in the detector anode cix-
cuit contains many turns of wire
and it often has a considerable exter-
nal field. With chokes of this type,
therefore, interaction with the mains
transformer may be experienced.
just as with an L.F. transformer.
In obstinate cases of hum onc
should not omit to try positioning the
H.F. choke. .

In general, little trouble will be
caused by small binocular chokes,
and the tendency to pick up hum is
at its greatest when using high-
inductance chokes of the kind often
employed in heterodyne whistle
filters. This type of hum may,
fortunately, be readily tested for by

Mains Hum.

the simple procedure of short-circuit-
ing the H.F. choke; if the hum
continues, obviously the choke cir-
cuit is not at fault; if it disappears,
equally obviously, the choke is re-
sponsible for it.
N spite of improvements in valve
construction, it sometimes hap-
pens that the. moulded base of a
valve becomes loose, due to a failure
of the cemented joint between thc
glass bulb and the cap. So far as

electrical effi-

Home Valve ciency is con-
., cerned, this state
Repairing. of affairs does
not necessarily

imply that anything is wrong, but it
is probable that, as a result of hand-
ling the valve, one or more of the
leading-out wires which connect the
internal electrodes to the pins will
eventually be broken.

To reduce the possibility of this
occurrence, a stout rubber band may
be slipped over the lower end of the
bulb in such a way as to embrace
both bulb and cap, as indicated in
the accompanying illustration. A

A loosened valve base may be kept
firmly in position by means of a broad
rubber band.

one-inch section of bicycle-tyre tube
15 ideal for the purpose.

In the event of one of the leading-
out wires being actually breken

\/\/\/\/\/\/,ampri Al it~ N
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through looseness of the cap, it is
quite possible for the amafeur
handyman to effect a satisfactory
repair, although it cannot be denied
that the operation calls for a fair
measure of manual dexterity. The
connecting wires are normally
passed through the hollow external
pins and soldered to their tips; these
wires must obviously be unsoldered
before the cap can be removed. It
is just possible to do this operation
with an ordinary soldering iron by
applying pressure to the loose cap in
the right direction, but it is much
easier to heat the tips of all the pins
simultaneously by placing them on a
small sheet of copper or brass which
is heated to the necessary tempera-
ture by means of a spirit lamp or
blow-lamp placed underneath it.

While the cap is being removed,
great care must be taken to identify
the various leads, as their internal
connections can seldom be traced by
examination.

Having removed the cap, an extra
length of wire is soldered on the
broken connection, and to facilitate
replacement the other connections
should also be lengthened.

AS a complete or partial short-
circuit is responsible for a fair
proportion of the breakdowns to
which a wireless receiver is liable,
it is natural that we should regard
this condition with extreme sus-

) picion, and that

Testing by we should be re-

Short- luctant ever to
circuiting. introduce a
short-circuit de-

liberately. But it has recently been

shown that the cause of hum in
mains-operated sets may best be
localised by making a series of short-
circuits in the correct sequence; the
same procedure has its uses when
making other tests, and it is pro-
posed to describe here briefly some
of the instances where the method
might be adopted.  As compared
with tests made by the method of
substitution, short-circuiting offers
the great advantage of quickness;
one can tell in a moment the effect
of making a change before the
original impression conveyed to the
ear has been forgotten.

Although  discrimination  must
obviously be used in applying short-
circuits, it may be taken as a general

A 14
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rule that any component in a grid
circuit may be momentarily bridged
with impunity. Taking the circuit
diagram of Fig. 1 as an illustration,
the band-pass coupling condenser C,
may be eliminated in order to find
whether there 1s excessive stray
coupling between the component
circuits, or perhaps for the purpose

Wireless
World

series-connected  smoothing  choke
may be determined in a moment
without risk or uncertainty. When
a cessation of signals is thought to
be due to a burnt-out choke, this
may be confirmed by short-circuit-
ing the suspected component.
Tuning coils: deliberate short-
circuits can do no damage, and may

503

The condenser C, is an example.

Reaction condensers, powcr trans-
former windings, and loud speaker
feed condensers, when joined be-
tween anode and earth, must never
be short-circuited, although C; can
be so treated.

Lastly, there are a few doubtful
cases which must be decided on their

N
w
g
=2 Rg g
25

]

E

NL
[N

Lo

LOUD SPEAKER

RECT.

C

7
4v.>n,,xf 2 %

Fig. 1.—Diagram of a typical 3-valve
short-circuits may be introduce

of setting the ganged condensers
under conditions of minimum
coupling. Tuning condensers may
always be treated in a similar way,
and where they are linked together
mechanically 1t is possible in this
way to find the actual unit in which
an intermittent short-circuit between
fixed and moving vanes is present.

A few other cases where short-cir-
cuits may be applied with advantage
when testing for a fault may now be
summarised : —

H.F. or L.FF. transformer prim-
aries: noises duc to intermittent
disconnections or breakdowns in the
windings may be traced. The same
applies to secondaries,

Smoothing chokes: the beneficial
effect—or otherwise—of an  extra

A L5

prove whether wave-range switches
are functioning properly.

Turning to positions where short-
circuits are inadmissible, we come
to the anode circuits; here the rule
is, of course, that no short-circuit
should be applied between H.T.
positive and earth, cither directly or
through a resistance of normal
value. None of the anode by-pass
condensers (marked C in the dia-
gram) should be shorted, while the
same applies to the smoothing con-
densers C, and C,. Particular care
should also be taken to avoid short-
circuits across coupling condensers,
which serve to pass H.F. or L.F.
impulses to the grid of a succeeding
valve, while at the same time insu-
lating it from the H.T. supply.

www.americanradiohistorv.com

A.C. receiver, which serves to illustrate those positions where temporary
d when testing for faults while the set is actually ‘in operation.

individual merits. Anode feed re-
sistors (R in the diagram) may some-
times be short-circuited momentarily
as a quick check on whether they
have broken down, but this course
will generally result in the applica-
tion of an excessive voltage to the
valve, and is only likely to be
entirely safe where the maximum
rectified H.T. voltage is low. Simi-
larly, bias resistors (R, and R,) may
be short-circuited momentarily when
they are associated with high-
impedance valves, thus providing a
rough check as to whether grid bias
is actually effective. If it is, a dis-
tinct increase in anodc current will
take place. As a rule, low-imped-
ance output valves should not be
operated under zero bias conditions.
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Recent
Developments in the
Bartlane System.

HE general principles
involved in the chief com-
mercial systems of photo-
telegraphy  for sending
newspaper pictures over {elegraph
lines, such as the Siemens Karolous,
the Bell, and Belin systems of direct
transmission, have been described
from time to time, and are well

HOTOTELEGRAPHY is

now p/(l_vz'ng an important
part in journalism.  This is not
surprising seeing  that it is
posstble to send a photograph
of an event of international
mmiportance across the Atlantic
in 40 minutes by the recently
improved Bartlane process, and
the definition of the final pic-
ture leaves little to be desired.
This article gives a complete

description of the system.

JUNE 1st, 1932.

passel through the photo-receiving
apparatus, where the perforations in
the tape act as light shutters and
control the exposure of a sensitive
photographic paper.

The original photograph, as in
other systems, is wrapped round a
drum, which is rotated so that each
point of the photograph comes suc-

known.

cessively under a pencil of light from

The Bartlane system, and some of
its recent improvements, have many unique features
and advantages not possessed by other systems.  The
photograph is first coded into a message on a punched
tape at the transmitting station. The telegraphic tape
is then passed through a normal telcgraphic transmitter
and handled by the telegraph company exactly like an
ordinary message and an identical perforated tape pro-
duced at the receiving end through the medium of the
signals sent along the line. The telegraphic signals
cannot, of course, be distinguished from a message
in code. The new tape at the r-ceiving end is then

Table A.
The Tone Vahies The Position of
in Original The Reiayvs which Operate. Haoles Punched
Plotograph, in the Tape.
Black O None 5
- 1 1 .0
2 1 -2 . 00
3 1 -2-3 0. 00
4 4 O,
5 4 -1 0.0
[ 4 -1 -2 0. 00
7 4-1-2-3 00. 00
8 8 - 4b .0
@ 8 - 4bh - 1 00
10 8 -4b -1 -2 .000
11 8~-4b-1-2_-3 0 .000
12 12 -8 - 4b 0.0
13 12 -8 - 4h - 1 0.00
14 12 -8 -4bh -1 - 2 0.000
White 15 1I2-8-4h-1-2-3 A 00.000

a lamp.  The light reflected from
the point is directed on: to a photo cell, the magnitude
of the photoelectric current being determined by the
whiteness of the particular point in question. In the
preparation of the tape, the Baudet, or five-unit tele-
graphic code is used, and the marking contacts of
the selective relays are connected to the circuits of five
punching magnets of the tape-perforating machine.

Actually, each relay has a restraining winding fed
from a scparate D.C. supply, this winding being in.
opposition to that fed from the amplified photoelectric
current. By adjustment it is easy to predetermine the
current at which each relay will operate. The whiteness
of any small area of the photograph is represented by
thc number of relays which operate when that area
is illuminated by the spot of light.

The optical equipment used for scanning the photo-
graph comprises a lamp, a lens, a perforated disc, motor
driven, for interrupting the light, a reflector to collect
the light from the illuminated spot on the photograph,
and a photoelectric cell connected to an amplifier. The
circuit outline is shown on the right of Fig. 1.

Each time the photograph moves through a distance
equal to the diameter of the light spot the contactor B,
which is geared to the picture cylinder, interrupts the
amplified current and allows the relays to reset after °
cach selective operation, and another contactor A inter-
rupts the supply to the punch magnets, thus preventing
sparking at the relay contacts. Fig. 1 also includes
the receiving apparatus, the same motor and gear box

A 16
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Modern Phototelegraphy.—

driving either the transmilting or recciving cylinder.
It will be clear from the illustration that during rccep-
tion the perforated tape is interposed between the
projector lamp and the sensitive paper, so that the light
passes through the punched holes. Immediately behind
the tape arc five adjustable light stops, which enable
the quantity of . light passed through any lateral row
of haoles in the tape to give the desired amount of
exposure on the paper.  Fig. 2 is a sample of the
perforated tape.

An improved system has also been developed in which
fifteen tones of the original picture are distinguished
and coded into fifteen combinations of the five-unit
telegraphic code, thus obtaining much more detail in

World

the reccived picture. These
fiftcen combinations of
punch magnets are secured
by a scheme using seven
relays only, and five punch
magnets on the perforating
machine.  These relays are
shown in  the left-han:
diagram of Tig. 1, their
numbers representing  re-
spectively the comparative
values in amplifier output
current at  which  they
operate. Tt will be seen
that they are divided into

- PM

$08000
TP

j RECTIFIER

F PLIFIER
70y s oy

Fig. 1.—(Right) The optical equipment in the Bartlane system which gives five-tone repro-
duction. The letter references are as follows: PM, punch magnet system ; TP, tape
perforator ; M, motor; D, interruptor disc; LS, light source; L, lens; R, parabolic
reflector ; E, photo-electric cell ; A and B, rotary contacts; G, gear box; PC, picture
transmitting cylinder ; FC, picture receiving cylinder ; O, aperture ; T, telegraphic tape.
(Left) An improved fifteen-tone system—the Mirrotone—in which the received picture has
considerably more detail. PM, punch magnet system; TP, tape perforator ; Ri, rectifier
and Fi, filter, both for picture current; Rz, rectifier and Fz, filter, both for restraining
current ; M, motor ; D, interruptor disc ; LS, light source ; L, lens; P, prism; R, para-
bolic reflector ; E, photo-electric cell ; PC, picture cylinder; G, gear box; A, B and C,
totary contacts.

A 17
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rig. 2.—A sample of the
perforated tape enlarged
to double the actual size.

two groups ; relays 4, 8, and
12 in circuit with the con-
tactor B being pre-sclectors
o the relays 1, 2, and 3 in
circuit with the contactor
marked C." By mcans of
resistances, the values of the
operating currents of relays
1, 2, and 3 are increased in
three successive stages as
relays 4, & and 12 opcrate
respeclively.

The combination of holes
punched in the tape for
fifteen-tone  values which
the relays select from the
photograph are given in
Table A.  The recciver is
very similar to the Bartlane
instrument, but differs in
the adjustment of the light
stops behind the tape.

Two-frequency System.

It is clear that in the fore-
going apparatus any change
in the optical system, or the
amplifier, or variation in
voltage applied to the photo
cell would immediately alter
the combination of holes
punched in the tape and
completely upset the adjust-
ment of the transmitter. To
avoid this, and to permit the
whole apparatus to be
operated  from  supply
mains, a two-frequency
control system has been
evolved which automatically
compensates any such varia-
tions which may occur. The
method of securing this is
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Modern Phototelegraphy.—

shown in the diagram, where it will be seen that the
photo cell is illuminated by two beams trom the same
lamp. One beam, termed the ‘‘ picture illumination,”’

" —MAIN SWITCHES

TONE SELECTING
RHEOSTATS —

LAMP CONTROLS

SWITCH X FUSE
PANEL

VALVE

VOLTMETER - TAPE

lNTER‘RqQTER DISC

PHOTS! N

E??m@\giﬂ;

Fig. 3. General view of the ap-

paratus including switchboard. A

complete photograph can be sent

between London and New York in
40 minutes.

is directed on to the photograph,
as in the previous systems, while
the other beam, called the
““standard illumination,”” 1s pro-
jected through a prism on to the
photo cell.

Fach beam 1s interrupted by
the same rotating disc, but each
by a scparate circle of holes
differing in number, hence giving
two different frequencies of inter-
ruption. The “‘ picture”” current,
the omplitude of which is con-
trolled by the tone of the photo-

graph, is separated by filters
from the ‘“‘standard’’ current,
and after rectification 1s fed to

the operating coils of the relays.
The ‘“standard’’ current is also
rectifed and sent to the
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restraining windings, which in the previous systems
were fed from a separate D.C. source. If any change
occurs in the lamp or amplifier, the amplitude of the
currents at both frequencies will be altered to the
same extent so that the point at which the photo
electric current overcomes the restraining current will
be unaftected and external voltage changes will not
upset the adjustment.

The operation of the two-frequency principle has
made possible the use of mains-fed rectifying units to
supply the amplifier, photo cell, and projection lamp.
In addition, amplification is not critical, and, conse-
quently, does not require {requent adjustment.

Before transmitting a picture it is only necessary to
check the performance of the relays by using a length
of photographic paper uniformly graded from white
to black on the transmitter and perforating a length
ol tape sufficient to see that the combinations of per-
{forations are in the correct order and uniformly spaced.
In the case of transmission of black and white draw-
ings or sketches by this system each
elemental area of the original is trans-
mitted cither as signal or no signal, and
occupies the space of time required to
transmit a dot signal of the morse code.
The number of elemental areas is ap-
proximately 3,750 per square inch,
giving, for a full-sized picture 4in. by
4in., a total of 60,000 areas. The length
of message for a black and white drawing
would thus be that of 60,000 dots.

In the case of photographs cach
clemental area is coded into a letter of
the five-unit telegraphic code, and is
therefore sent in the time occupied to
transmit five dots, and, consequently,
takes five times as long as a black and
white drawing. Photographs have been
sent by this system between London and
New York, over Western Union Tele-

VAWVE VOLTMETER Fig. 4.—Enlarged view

of tape perforator and
gear box.

AMPLIFIER

TAPE PERFORATOR

PUNCH
5 MAGNETS ™

{Courtesu, * The Daily Mirror.’]
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Modera Phototelegraphy.—

graph Company’s cables, at 1,500 letlers per minute,
giving a total time of forty minutes for the complete
photograph. If several channels are used the time can,
of coursz, be correspondingly reduced. Fig. 3 shows
a general view of the apparatus.

These systems have a number of advantages not
common to other methods of phototelegraphy now in
general use. For instance, before the message is handed
to the telegraph company for transmission it is passed
through the local receiving apparatus and a film ex-
posed, thus producing, locally, a copy of what will
be received at the distant station. This enables the

INFORMAL INTERNATIONAL RADIO.

Wireless
World

567

sender to kunow beforehand the quality of the received
photo. The system is flexible in the matter of trans-
mission, since any cable or wireless company can
handle the tape and be able to effect suitable telegraphic
communication. The tape is a permanent record and,
if broken, is not destroyed, since a special signal is
sent out at each revolution of the cylinder to mark
the edge of the photograph, and it is only necessary
to restart the sending tape at a point corresponding to
the interruption and to join correctly the tape at the
receiving end. In addition, the tape can be cut into
several sections and ecach transmitted separately by
cable, radio, or both.

Northern Africa, the Canary Islands,

The Society

T is probable that many listeners

in this country have picked up

from time to time the Polish
station at Katowice, working on a
wavelength of 408 metres. Relatively
few English listeners, however, may
be aware of the fact that on two
nights each week an informal broad-
cast of a very novel naturc takes
place at the end of the regular
programme,

The writer’s ‘own experiences go
back a matter of rather more than
three and a half ycars, to one
Friday night when a new ‘““hook-
up '’ was being tried out.

A Microphone Personality.

A man was talking in French.
But what a pleasing voice! There
was something very arresting and
refreshing about it after the cus-
tomary robot precision of the B.B.C.
nionotononsly intoning about depres-
sions and ‘‘ feht stock,” and so the
listener felt compelled to sit back
and listen. Not that the subject
matter was of any particular im-
portance ; on the contrary, it was
very commonplace, but its method
of preseniation was so full of life
that it was not difficult to visualise
the speaker as a very kindly man
of around fifty, probably not over-
fussy about his personal appearance,
having, for certain, a beard of ample
proportions and friendly eyes which
looked at you through gold-rimmed
pince-nez perched at an angle on
a large nose. Such, in fact, proved
to be Monsieur Stéphan Tymieniecki,
Director of Programmes of the
Katowice Station and founder of one
of the most remarkable international

AIQ

of Katowice.

organisations which has originated
from broadcasting.

The Society is now a little over
four years old. In that time its
membership has grown from nothing
to millions; and the only formal

thing about it is its name: ‘‘la
Société Internationale des Kato-
vicards.””  Its  birth was not

premeditated, but was due to a’

typically temperamental outburst on
the part of Monsieur Stéphan
Tymieniecki, who implored his
listeners, one night in 1928, to write
to him and make ihemselves known
to him and say what they thought
of his programmes, so that he might
have the pleasure of working for
friends instead of pouring his soul
into a machine. The result was as
remarkable as it was unforeseen, for
within a few days letters of appre-
ciation were received not only from
Poland, but from listeners in France,

Germany, England, Switzerland,
Ttaly, and Belgium.  Monsieur
Tymieniecki thanked his coire-

spondents heartily, and, incidentally,
bubbled over with good feeling to-
wards everyone. More letters fol-
lowed, many from distant listeners
incapacitated by ill-health or cut off
from their fellows and anxious to
establish contact with those more
fortunately situated. A selection of
these was answered personally,
Monsieur Stéphan calling his new
friends by name and replying in-
formally via the microphone. From
these small beginnings the present
international society of friends of the
ether has gradually come into. exist-
ence, and to-day boasts a- member-
ship scattered throughout Eurcpe,
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and even farther afield; and quite
a number of romances can be traced
to the friendships which have grown
out of it through listeners- drifting
into correspondence with each other,
exchanging visits, and arranging
social functions.

Local ‘ Katovigard’’ Clubs.

The organisation is non-political,
and membership  costs  nothing.
Whilst icdealistic in principle, it does
not engage in propaganda or
“uplift.”” It has its own Dbadge
!)‘cari}lg the appropriate inscription,

Loin des yeux, prés du ceeur,” in
an attractive design, the work of Dr.
Rudolf Rauch, of Vienna, an en-
thusiastic member and advocate of
international fellowship.  In some
Continental towns, members have
organised themselves into a local
club under the patronage of Monsieur
Stéphan, and meetings are arranged
and advertised from Kalowice,
everything being conducted in the
tfriendliest manner.

As for Monsieur Stéphan himself,
he has for a long {ime now Dbeen
more affectionately known as

C“ Papa Stéphan,”” and his talks at

11 p.m. on Wednesdays and Fridays,
when he plays the part of genial host
to his family circle, are amongst the
most popular features of Continental
broadcasting.

The Society is open to anyone lo
join, and, as a British listener was
informed recently in reply to an
enquiry : ‘Tl n’y a aucune formalité
a remplir; c’est purement une ques-
tion de ceeur.”  And Monsieur
Stéphan might have added that it is
not at all necessary to be a French
scholar to enjoy the pleasure of
making his acquaintance.

EbpwarDp HANSEN.
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HARMONICS. The com- |

ponent sine waves into which !

any periodic wave may be

resolved, however complex
its form may Bbe.

PERIODIC wave is one which

passes repeatedly through the

same sequence of values at
regular intervals, and constitutes
a graphical means of representing
any mechanical or electrical vibra-
tion of a sustained nature. A sound
wave representing a sustained note
of constant intensity may be very
complex in form, but it passes
through a definite number of iden-
tical cycles of variation every
second, and the number of such
cycles occurring in a second repre-
sents the frequency of the vibration
or the pitch of the note.

FUNDAMENTAL WAVE

3rd HARMONIC

o Z\//AwC\/ VA

|
® \_/\/\]/\/\/ |

Fig. 1.—The complex wave at (b) is

equivalent to the sum of the funda-

mental and 3rd harmonic sine waves
shown at (a).

Now, it has been proved bv
Fourier that any periodic or alter-
nating quantity, however complex
the waveform, can be regarded as
the sum of a number of pure sine
waves. The most important of
these sine waves has a frequency
equal to that of the actual complex
wave, and is referred to as the
fundamental wave. All the remain-
ing component waves are called
harimonics, and have frequencies
higher than that of the fundamental
wave. A point of the utmost im-
portance is that the frequencies of

all the harmonics are exact multiples
of the fundamental frequency, that
Is to say, each harmonic frequency
is exactly divisible by the funda-
mental frequency. A harmonic
whose frequency is twice that of the
fundamental wave is called the
second harmonic (except in music,
when it is referred to as the first
overtone, being an octave higher),
ong whose frequency is three times
as great i1s called the third har-
monic, and so on.

The manner in which an irregular
wave can be resolved into a funda-
mental sine wave and one or more
harmonics is perhaps best shown by
a reversal of the process, that is, by
adding together graphically two or
more sine waves whose frequencies
are such that the lowest is exactly
divisible into ecach of the others.
The result is a complex wave which
repeats itself cvcle by cycle. For
instance, Fig. 1 (a) shows two sine
waves where one has three times the
frequency of the other, namely, a
fundamental wave and a third har-
monic. In this case the amplitude
or maximum height of the harmonic
1s just half that of the fundamental
—it is usual for harmonics to have
lower amplitudes than the funda-
mental wave.

The irregular curve shown at (b)
is the result of adding together the
two sine waves at (a), simultaneous
values  being  taken instant by
instant. ~ Conversely, the complex
wave of Fig. 1 (b) may be resolved
into the fundamental sine wave, and
the third harmonic shown at (a).
The analysis of complex waves and
their resolution into the equivalent
fundamental and harmonic waves is
a somewhat complicated and tedious
process bevond the present scope.
But in electric circuits and mechani-
cal vibratory systems the various
component sine waves act independ-
ently of cach other, and it is pos-
stble. by means of a resonant circuit
to pick out any one harmonic fre-
quency from a complex wave.

Reverting to the simple illustra-
tion of Fig. 1, it is quite obvious
that the shape of the resultant com-
plex wave will depend not only on
the relative amplitudes of the funda-
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Brief Definitions with
Expanded Explanations.

mental and harmonic waves, but
also on their relative phase displace-
ments. The effect of a change in
phase displacement is shown in
Fig. 2, where the fundamental and
harmonic waves have the same
amplitudes as in Fig. 1, but occupy
relatively different positions along
the time-base lne. The resultant
complex wave is here of quite a
different shape from that of Fig. 1.

Pitch and Quality of a Note.

In sound a pure tone is one which
has no harmonics, and is therefore
represented by a single pure sine
wave, the pitch of the note being
determined by its frequency. When

S RVAvA /<\>\

TIME —

o224
12

Fig. 2.—At (a) are the same two sine
waves as shown in Fig. 1, but bearing
a different phase relation to each other.
The resultant complex wave has an
entirely different shape.

liarmonics are present the pitch of
the note is determined by the fre-
quency of the fundamental wave,
and - the quality or timbre by the
number and amplitudes of the har-
monics.  The human ear does not
normally separate out the harmonics,
but is very sensitive to any change
in quality. A musician can easily
distinguish the subtle difference be-
tween one violin and another due to
some slight difference in the har-
monics. This emphasises the im-
portance of ensuring that a radio re-
ceiver shall deal with all harmonic
frequencies in their proper propor-
tion it good reproduction is to result.

-The relative phase displacements
between the fundamental and
various harmonics have no effect
whatever on the timbre or quality
of a note. A change in phase rela-
tionship makes no aural difference.
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ALGIE®S (363.3 metres); 13 kW.—7.30 p.m,,
(irock in his Music Hall Sketch. 7.88, News and
Time. 8.0, Orchestral Concert. Overture. Les
Dragons de Villars (Maillart) The Whisthis
and his Dog (Pryor). Selection from Couchetie
No. 3 (Szule). Dans le Jardin (Debussgy). Suili
fromt Messidor (Bruneau), Selection from La
Navarraise (Massenct), Eglogue (Rabaud),
Rigaudon (Dardanus). 9.15, Songs from Sonml
Filns. 9.3, Dance Music from the Municival
Casino.

BARCELONA (Radio-Barcelona) Call EAJI (349
metres); 8 kW.—8.0 p.m.,, Trio Concert. Les
Papillons (Couperin); Selection from Le Cid
(Massenet); Gavotte (Lully); La Serenata
(Braga). 8.30, Lxchange Qunotations; Regunest
Gramophone Records and News. 10.0, Chimes
from the Cathedral; Weather Forecast; Market
Prices; Exchange Quotations and Relay of
Foreign Stations. 10.15, Concert of Dance Music
by the Demon’s Jazz Band. 11.0. Concert by the
station  Orchestra; Selection  from  Boris
Godounov (Moussorgsky); Seleetion (Jessel);
Reverie (Staub); In a Chinesc Temple Garden
(Ketelbey). 11.30, Argentine Programmc by Pili
Canete. 12.0 Midnight, Concert by the Vilalta
Orchestra relayed from the Cufé Espanol.
1.0 a.m. (Saturday), Close Down.

BELGRADE (430.4 metres); 2.5 kW.—6.55 p.m,,
Time and Programme Announcements. 7.0,
Uzech Lesson. 7.30, Recital of Yugoslavian
Songs. 8.0, Talk for Young I’eople. 8.30, Concert
ifrom Works of Yugoslavian Composers. 9.30,
Violin and Pianoforte Recital. 10.30, News and
sports Notes. 10.50, Cigdny Music frem the
Potrosacka Zadruga Restanrant

BERLIN (Konigs Wusterhausen) (1,635 metres);
60 kW.—12 Noon, Weather for Farmers.
12.2 p.m., Gramophone Coucert of Classical and
Light Music, followed by Weather for Parmers,
12.55, Time Signal. 1.30, News Bulletin. 2.0,
dranlophone Concert of Classical Music, relayed
from Berlin (Witzleben), 3.0, Talk: German
dirls in London. 3.30, Weather and Exchange.
3.40, Talk: The Toreadors’ Training School in
Spain. 4.30, See Leipzig. 5.30, Talk: Risks
Ilun by Men of To-day. 6.0, Talk with Vocal
IMustrations; The Music of Bach’s Time —V.—
I1. G. Graun. 6.30, Talk: German Insurance ii
the Time of the Crisis. 6.55, Weather for Far-
mers. 6.57, Talk: Goethe and DMedecine. 7.35,
Talk for Workers: The Coal Industry, followed
hy Weather for Farmers. 8.0-10.20, Sce Stuttgart.
10.20, Weather; News and Sports Notes. 10.30
(approx.), Concert from Berlin (Witzleben).
BERLIN (Witzleben) (419.5 metres); 1.5 kW.—
4.30 p.m., Concert from the Café Berlin. §.20,
Review of New Books. 5.30, Programme for
Children. 5.50, Talk: German Literati as
Artists. 6.15, Choral Concert: O blicke (Kahn);
Ein gutes Liedlein  (Ilasler-Leichtentritt);
Wenn  wir hitausziehen  (Donati, arr. Thiel);
Sommernacht (Tiessen); Spielmann und Mid-
chien (Rontgen); Ifolk Melody, Es stelit ein Lind
tarr. Lendvai); Die singende Stadt (Lendvai).
6.35, Topical Programme. 6.55, The Witzleben
station informs its Listeners .. . 7.0, Topiecal
Talk. 7.10, Dance Music with Leo Monosson
(Tenor). In the interval, lints for the Week-
end. 9.0, News and Sports Notes. 9.10, Quintet
in ', Op. 163 (Schubert). 10.0, Political I'ress
Review. 10.20, Weather and News. 10.30 (ap-
prox.), Uufamiliar Works of Johann Strauss;
Concert by the Sympliony Orchestra, ecnducted
by Efrem Kurtz; Overture, Karneval in Ron.;
Waltz, Die Gemiitlichen; Polka, Es gibt nur
eine Kaiserstadt; Selection from Der lustige
Krieg; Banernpolka; Quadrille, Ninetta; Waltz,
Auf den DBergen; Gavotte from The Queen's
Kerchief. Overture, Prinz Methusalem; Waltz,
Nachtfalter; Diplomatenpolka; DPersian March.
12 Midnight, Close Down.
BORDEAUX-LAFAYETTE (304 metres); 13 kW.

—6.0 p.m., Talk: The Languages of Meodern
Furope. 7.30, News Bulletin. 7.40, Educational
Talk.  7.55, Lottery Results. 8.0, Advanced
Spanish  Lesson.  8.15, News Bulletin and
Weather Report. 8.30, Concert by the Sym-
phony Orchestra, conducted by A. Guitraud;

Soloist, Mme. Chauvean Bourdil (Songs); Selec-
tion fram Den  Giovanni (Mozart-Salabert);
Petite suite (Debussy-Mouton); Songs: (a) Aria
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from Rigoletto (Verdi);
(Massenet) ; Selection
(Schubert-Berté-Mouton) ;
Midsummer  Night'’s
Weininger). Songs:

(b) Song from Manon
from Lilac  Time
delection from A
Dream {Mendelssohn-
(a) Air from The Barber
of Seville gRossini); (b) Song from =i j'étais
Roi (Adam); Selection from Louise (Charpen-
tier-Casadesus).
BRATISLAVA (279 metres);
Brno. 7.45, Sce Prague,
10.35, See Prague.
BRESLAU (325 wetres); 1.6 kW, and GLEIWITZ
(253 metres).—6.50 p.m., Talk: The Kast Ger-
mans. 7.15, Weather Forecast. 7.20, Talk:
Old Germanic Civilisation at its Height. 7.40,
Weather Forecast. 7.45, Concert of Popular
Music by the Silesian Philharmonic Orchestra,
conducted by [IFranz Marszalek; Overture,
Anacreon (Cherubini); Legend, No. 4 (Dvoraky;
Symphonie Scherzo (Friedl); Lyric Suite (Grieg):
(a) Shepherd Bouy, (b) Norwegian Peasants’
March, (¢) Nocturne, (d) March of the Dwarfs;
Tanzspuk (Scliroeder); Waltz, Wiener Blut
(Johann Strauss); Dances from Nell Gwynn
(German). 9.0, News Bulletin. 9.10, Concert
of Music by American Composers by the
Silesian Philharmonie Orchestra, conducted by
Ernst lloffmann; Oriental Suite (Woodin); Sym-
phouic Poem: The Pleasure Dome of Kubla Khan
(Griffes); Humorous Piece for Orchestra, The
Ten Millionth Ford (Conserve). 10.0, Time Sig-
nal, Weather Forecast, News Bulletin, Sports
Notes and Programme Announcements. 10.20,
Talk: Football Rules. 10.45, Concert from Bers
lin (Witzleben); In the interval, at 11.10 (ap-
prox.), Weekly Sound News from the Gloria
Palast. 12.0 Midnight (approx.), Close Down.
BRNO (342 metres); 85 kW.—7.0 p.m., bramatic
Programme. 7.45, Sec Prague. 10.30, News
Bulletin. 10.35, See Prague.
BRUSSELS (Neo. 1), (509 metres); 15 kW.—12
Noon, Trio Concert: Franz Wigy (Violin), P.
Lecmans (Pianoforte), and De Necker (’Cello).
12.30 p.m., Weather Report. 12.40, Concert (con-
tinued). 1.0, (iramophone Concert of Light
Music. 5.0, Wagner Concert by the Station
Symphony Orchestra, condueted hy Arthur
Meulemans; March of the Nobles; Sieg-
fried TIdyll; Overture, Rienzi; O Star of
Eve, from Tannhiuser; Prelude to Loheugring
Albumblatt; Introduction to Act 3 of Lohen-
grin. 6.0, Gramophone Records (Sibelius); The
Swan of Tuonela; Symphonic Poem, Finlandia.
6.15, Talk: A Delgian Painter—Fernand Wery.
6.30, Gramophone Records; Hymn to the Legion
of Honour (Zoubalov); Selection from Le Grand
Mogul (Audran); Waltz, Kunstlerlehen (Johann
Strauss); A la médaille militaire (Forét); Hun-
garian Rhapsody, No. 12 (Liszt); Scherzo from
A Midsummer Night’s Dream {(Mendelssolin);
Dionysiaques (Schmitt). 7.15, Talk: The Econo-
mie¢ Situation in Europe—France. 7.30, A Music
Review hy Mareel Poot. 8.0, Gramophone Re-
cords; Prelude to the TFirst Act of Le Toi
nialgré lui (Chabrier): Waltz : La Nuit ensorcelée
(Chopin-Aubert) ; Kamarinskaja (Glinka). 8.15,
Reading from the Works of the Wallorm Toet,
Charles Malissart. 9.0, Orclhiestral Concert, con-
ducted by Franz André; Waltz: Espafia (Wald-
teufel) ; Selection from 11 Trovatore (Verdi);
Dances (Grétry); Selections by Madmne Cam-
bier; Fungarian Rhapsody (Liszt); Two Selec-
tions. 10.0, Le Journal Parlé. 10.10, Concert
(continned); Overture: Die IFledermaus (Johann
Strauss); Cliristine Potpourri (Salabert): selec-
tions by Madame Cambier: Way Down South
(Myddleton); Cramignons Liegeois; Ballet Music

14 kW.—7.0, See
10.30, Anuouncements.
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from Carmen (Bizet); Roll on, Mississippi, roll
on (West); If you're really and truly in Love
(Butler); Waltz: It MHappened in Monterey
(Wayne); Sweet and Lovely (Arnheim); Let’s
get Friendly (Dongherty); Bubbling Over with
Love (Russel and Ager). 11.0 (approx.), Close
down

BRUSSELS (No, 2), N.1.R. (338.2 metres); 15 kW.
—Programme in I'lemish. 12 Noon, The Barber
of Seville—Opera (Rossini), given in Italian on
Gramoplione Kecords; In the interval, at 12.30
p.m,, Weather. 5.0, Orchestral Concert, con-
ducted by Franz André. 5.45, Programme for
Children. 6,15, Talk: Youth and Joy. 6.30,
GGiramophone Concert. 7.30, Talk: Natural His-
tory. 8.0, Orchestral Concert, conducted by
Arthur Menlemans. 8.45, Talk: Aristide Briand.
9.0, Concert (continued). 10.0, Le Journal Parlé.
10.10, Gramophone Dance Music. 11.0 (approx.),
(lose Down.

BUCHAREST (394 metres); 12 kW.—6.0, Talk on
Philosophy and Religion. 6.40, Light Music on
Gramophone Records. 7.0, Violin Recital by
Alex Theodoresco: Sonata in D Major (Handel);
Poem (Notara). 7.30, Choral Concert of Sacred
Music and Roumanian Music. 8.0, Talk (to be
announced). 8.15, Choral Concert (contd.).
8,45, News and Close Down.

BUDAPEST (550 metres); 18.5 k\W.—Programme
also relayed on 210 metres from 7.0 p.m. to
Close Down. 5.30 p.m., Concert of Light Music
conducted by Stefan RBertha. 6.30, Shorthand
Lesson. 7.0, Song Recital by Josef Cselenyi.
7.45, Talk: The Rowing Competition, Berlin-
Vienna-Budapest. 810, Last (oncert of the
Season, relayed from the lfochschule fiir Musik.
The Orchestra conducted by Anton Fleischer:
Chaconne (Vilali); Dramatic Scene for Soprano
and Orchestra, Sappho (Volkmann); Danse
Maecabre (Liszt); Cantata No. 76  (Bach);
Memorial Speech on the llaydn Bi-Centenary, by
Count Zichy; Symphony in D (Haydn). 9.0,
Talk: The (General Political Position. 10.10,
Concert by the Karl Bura Cigany Band, relayed
from the Markus Restaurant. 11.0, Dance
Music by the Broadway Boys Dance Band, re-
layed from the Tarjan Restaurant.
COPENHAGEN (281 metres) 0.75
KALUNDBORG (1,153 metres); 7.5 kW.—12.15
p.m., Talk for Schools: Sicily. 12.45, String En-
semble Concert conducted by A. Bendix. relayed
from the Wivex Restaurant. 2.0-3.0, Interval.
3.0, Orchestral Concert conducted by Launy
Grondahl: Overture, His Life for the Czar
(Glinka); Valse Lyrique (Sibelins); Aragonesa
(Falla): Selection from The Barher of Seville
(Rossini); Salut D’amour (Elgar): The Nor-
wegian Artists’ Carnival (Svendsen): Reading;
Overture, The Secret Marriage (Cimarozsa);
Babillage (Bossi); Selection from Hansel and
Gretel (Humperdinek): Autnmn and November,
from The Seasens (Tehaikovsky); Mandoline
Serenade for 8trings and Pianoforte (Desormes);
Zuln  March (Alberti). 5.0, Programme for
Children. 5.40, Exchange and TFish JMarket
Prices. 550, Recital of Old Ieelandic Lyrics.
6.20, German Lesson for DBeginners. 6.50,
Weather Forecast. 7.0, News Bulletin. 7.15,
Time 8Signal. 7.32, Talk., 8.0, Chimes from the
Town Hall. 8.2, Ttems by Per Knutzon. 8.10,
Orchestral Concert of Finnish Music: Selections
from the Divertimento (Melartin). (a) Prelude,
(h) Minnet, and (¢) Dance; Selectinns (Sibelinsg),
(a) Valse Triste, (b) Fonr Selections from the
Music to Strindberg’s Svanehvit. 8.40, Ileikki
and Lakkala—Play (Otto Schrayh). 9.10, Cham-
her Mnsic, Trio in B flat for Piannforle, Violin
and ‘Cello (Mozart): Variations for Pianoforte,
Violin and "Cello on Miiller's Song, *“ Teh bin der
Schneider Kakadn ' (Beethoven). 9.45. News
Bulletin. 10.0, Relay of the Spring Festival
of the Copenhiagerr Rowing Club from the Lorry
Etahlissement. 1.0 a.m. (Saturday), Close
Down.

DUBLIN, Call 2RN (413 metres); 1.2 kW., and
CORK (224.4 metres).—1.30-2.0 p.m., Time Sig-
nal, Weather Forecast, Stack Report and Light
Music on Gramophone Records, 6.0, Popular
Music  on Gramophone  Reeords.  6.15,  DPro-
grantine for Children. 7.0, TLight Music on
Gramonhone Records,  7.28, News Bulletin, 7.30,
Time Sienal, 7,21, Talk on Gardening. 7.45,

kW., and
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Talk (to e announced). 8.0, Concert by the
Station Symipliony Orchestra, conducted by Vin-
cent  O'Brien. 10.30, Time Signal. News,
Weather Forecast and Close Down.
FRANKFURT (390 metres); 15 kW., and
CASSEL (246 metres).—12 noon, Orchestral Con-
cert of Marches and Waltzes: Maroh, Mit kling-
cndem 8piel (Translateur); Anina Waltz from
Die Chansonette (Dellinger); Selections (E.
Strauss). (a) March, Sarazenen. (b) Waltz.
Tanz-Kandidaten, (¢) Jubel-Walzer; March,
Frisch gewagt (v. Blon); Waltz, Grifenberger
(Gung'l); Waltz, Wiener Kinder (Jos. Strauss):
Kinderlieder Marsch (Fetras)., 12.50, News and
Weather. 12.55, Time Signal. 1.0, See Stutt-
gart. 2.0, News Bulletin. 2,10, Sponsored Con-
cert. 3.0, Weather Report. 3.10, Time and
Economic  Notes 4.55, Economic Notes. 5.0,
Concert from Munich. 6.15, Economic Notes.
6.25, Talk: At the Garibaldi Memorial on the
Fiftieth Anniversary of his Death. 6.50, Mando-
line Concert. 7.15, Time and Anneuncements.
7.30, Legal Talk: Young Offenders. 8.0-10,20, See
Stuttgart. 10.20, Time and News. 10.45, (on-
cert. 12 midnight, Close Down.

HAMRURG, Call ha (in Morse); (372 metres);
1.5 kW.—Relayed by Bremen (270 metres):
Flenshurg (218 metres); Hanover (566 metres)
and Kiel (232.2 metres).—6.10 p.m., Variety Pro-
gramme. 6.35, Talk for Workers. 6.55, Frank-
fart Exchange and Ilamhurg Market Prices.
1.0, Topical Talk. 7.15, Weather Report. 7.20,
Toints of View—Readings. 8.15 (from Kiel),
Festival Concert by the Kiel Municipal Orches.
tra on its Tweuty-fifth Anniversary. (onduc-
tors: Eugen Jochum, Prof, Rudolf Krasselt,
Prof. Ludwig Neubeck and Richard Ricliter.
Leonora Overture No. 3 (Beethoven). Talk hy
the President of the Kiel Musical Society.
Variations on a Theme by Haydn (Brahms).
Pretude and Selection from Tristan und lsolde
(Wagner). Tod und Verklirung (R. Stranss).
Prelude to The Mastersingers (Wagner). 10.0,
Time and News. 10.20, Concert from the Hotel
Reichshol’,

HEILSBERG (276.5 metres); 60 kW: and
DANZIG (453.2 wmetres).—11.30 a.m., Coucert
from Breslau. 1.5 p.m., Concert conducted hy
Eugen Wilcken. March, Uncie Teddy (Fueik).
Waltz, Aquarellen (Joseph Strauss). Overture,
Fra Diavolo (Auber). Canzonetta (d’Ambiosio).
Waltz (Ackermans). Sclection from The Tales
of Toffmann (Offenbach). Suite, In einen Pup-
penhaus (Englemann). Waltz, Madeleine
(Waldtcufel). Selection fiom 'The Gipsy Baron
(Johann Strauss). 2.30, Sponsored Programme
with Gramophone Records. 4.0. Programme for
Children. 4.30, Orchestral Concert conducted by
LEugen Wilcken. March, Vorwiirts! Aufwiirts!
(llohmaun-Webau). Waltz. Roses and Mar-
guerites (Waldteufel). Overture., Die Felsen-
miilile (Reissiger). Ballet  Divertissement
(Blittermann). Kiisse im Dunkelun (Micheli).
Debreczien (Meisel). Gounod Potpourri (Ur-
bach). Waltz, Der erste Brief (Reggov). Selec-
tion from The Merry Peasant (Fall). 5.55, Re-
view of New Books. 6.15, Agricultural Market
Prices. 6.25, Talk: Dogs in Towns, 6.50, Detlev
von Liliencron. Programme of Literature and
Music. 7.35, Weather Report. 7.40, Mozart Con-
cert by the Konigsherg Opera Honse Orchestra.
conducted by Erich Seidier. Soloist, Bruno
Eisner (Pianoforte). Concert Suite (arranaed
Busoni). Pianoforte Concerto in G. Symphony
in D. 8.40, Programme Anunouncements. 8.50,
Chitra, a Play (Rabindranath Tagore); Music
by Lendvai. 10.0 (approx.), Weather, News and
Sports Notes.

HILVERSUM (296.1 metres); 20 kW (7 kW up
to 4.40 p.m.—6.25 to 9.40 a.m., Programme of the
Workers® Radio Society (V.A.R.A.). 6.25 to 6.40
and 7.10 to 7.25, tiymnastics. 7.40, Gramophone
Records of Variety Music. 8.40, Septet Concert.
9.40, Religious Programme by the Liberal Protes-
tant Radio Society (V.P.R.0O.). 955 to 11.40,
V.,ARA. Programme. 9.55, Recitations.
10.10, Septet Concert. 10.40, Recitations. 10.55,
Concert (continned). 11.40 a.m. to 3.40 p.m., Pro-
gramme of the Algemeene Vereeniging Radio
Omroep (A.V.R.0.). 11.40, Orchestral Concert
conducted by Nico Treep. 1.40 p.m., Transmission
for Schools.  2.10, Orchestral Concert condneted
by Hemmes, Overture, Le Lac des Fées (Auber).
Cavatina (Saint-S8aéns). Seleetion  fromm La
Gioconda (Ponchielli), Minnet from Falstaff
(Verdi): Romance (d’Ambrosio); La Mousmé
(Ganne): Gramophone Records of Variety
Music; Waultz, Neu Wien (Johann Stravrss);
Selection from Polenblut (Nedhal); Strdenten-
polka (Millocker); Annenpolka (Johann Stranssi:
Mareh, Haund in lland (V. Blon). 3.4) to 7.40,
V.A.R.A. Programme, 3.40, Pianoforte Recitul.

“flat (Mozart);
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4.10, Programume for Children. 4.40, Orchestral
Concert conducted by Hugo de Uroot, with
Gramoplione Records in the intervals, 6,20, Organ
Recital. 6.40, tGrumophone Records of Variety
Music. 6,55, Orchestral Concert (cont.nued). 7.40
to 10.40, V.P.R.0. Programme. 7.40, Talk for
Young People. 8.10, Prumoforte LBecital: Theme
with Variations in E (Mandel): Three Sonatas
(Scarlatti); (a) in I Sharp, (h) in D, (¢) in A;
Variations  (Mendelssohn). 8.40, Talk. 9.10,
Pianoljnrte Receital (contimmed) : Selections
(Chopiny, (a) Maznrka in ¢ Sharp. Minor
op. 30 No. 4, (b) Waltz in C Sharp Miner op.
64 No. 2, (c) Etude in G Flat op. 25 No. 9, (d)
Etude in A Flat; Three Selections (Liszt), (a)
Un sospiro. (b) Sonetto del Petrarca, (c) Légenie
de St. Frangois de Paul marchant sur les flots.
9.40, Religious Notes. 9.45, News Bulletin, 9.55,
ReC[mtlous. 10.25, Gramophone Records of
Variety Music. 10.40, V.A.R.A. Programme.
tiramophone Records of Variety Music. 11.40
tapprox.), Close Down.

HUIZEM (1,875 metres); 8.5 kW.—Programme
of the (atholic Radio Society (K.R.0.). 7.90
a.m,, dramoplone Records of Variety Music.
8.55-9.40, Interval. 9,40, Giramophone  Records
of Variety  Music. 11.10, Programme for
Inspitals.  11.40, Police Notes. 11.55, Qnintet
Concert. 1.40, Vocal and Instrumental Concert.
Soloists: Mlle. Els Berentzen (Violin), Mischa
Fokin (Bass-Baritone), and Fred. Boshart (Piano-
forte). Sonata in D for Violin and Pianoforte
(Beethoven). Russian National Melodies. Lar-
rhetto (Handel-Hubay). Tambourin (Leclair-
Kreister). Canzonetta (Tehaikovsky).  Aubade
(d’Ambrosio).  National Russian Melodies. 3.0,
Gramophone Records : Selections from Die Fleder.
maus (Johann Stranss). 3.40, Voeal and Instin-
mental Concert. Soloists: Mme. Sophie Brauti-
gam-Ides (Soprano) and Mlle. Agnes Maria Luns
(Pianoforte). French Sougs of the Eighteenth
Century; Three Songs; Véglein (Grieg); Aus
mein Tagebuch (Reger); Es bliiht ein Bliim!ein
rosenrot (Reger); Am schdnsten Sommerabend
(tirieg) ; Mit einer Primula Veris ((irieg) ; Ohses-
sion (Luns); Le Secret (Fauré); Mandoline (De-

bussy). 4.40, Talk by Herr Ritter. 4.55, Concert
hy the K.R.0. Ensemble. 6.20, Talk on
Horticulture. 6.50, Talk by J. van der Hoeven
Leonhard. 7.10, Police Notes. 7.40, Orchestral
Concert  conducted by Johann QGerritsen.
Soloist, Piet Hertvelt (Violin): Overture.

Anacreon (Cherubini); Concerto for Violin in &
Petite Suite (Dehussy): ITava-
naise (Saint-Saéns): Overture, Nordische Senn-
fahrt (Gade); Second Suite from Peer Gynt
(Grieg); Overture, Die Fledermaus (Johann
Strauss): Kulserwalzer (Strauss); Radetzky
March (Strauss). 10.40, Gramophone Records of
Variety Music. 11.40 (approx.), Close Down.
KATOWICE (408 metres); 16 kW.—7.20 p.m,
Talk: Polish Students in Czechoslovakia. 8.15,
Symphony Concert by the Warsaw Philharmonic
Orchestra. 10.45, News Bulletin. 11.0, Answers
to Correspondents, in Frencli.

LAHTI (1,796 metres); 54 kW. Relayed hy
Helsinki (368.1 metres).—6.15 p.m., Songs and
Stories for Children. "6.40, Talk. 7.5, Choral
Concert 7.30, Dramatic Programme. 8.0, Orches-
tral-Concert from Helsinki. 8.45, News in Fin-
nish and Swedish. 9.15, Military Music from the
Kappeli Restaurant. 10.0 (approx.). Close Down.
LANGENBERG (473 metres); 60 kW.—12 noon,
Concert from Frankfurt. 12.50 p.m., Weather,
Annonncements and Time. 1.0, Concert cou-
ducted by Wolf. 2.30, Sponsored Gramophone
Concert. 3.30, Iiconomic Notes and Time. 3.50,
Programme for Children. 5.0, Coneert condncted
hy Wolf: Overture, Alfonso und Estrella (Sch-
hert): Waltz from Faust (Gounod): First Suite
from Peer Gynt (Grieg): Selections (Clemus): (a)
Miidels und Biirschen, (b) Militir-Bnrleske; Bal-
let égyptien (Lnigini); Serenade (Rende): Re'ec-
tion from Friihlingsluft (Josef Stranss-Reiterer).
6.15, Talk: German Destiny as Mirrored in Ger-
man_ Towns—Trier. 6.40, English Conversation.
7.0, Weather. Time. Eronomic Notes and Sports
Results. 7.15, Topical Talk. 7.30, Talk: The
Lahour Market. 8.0, Orchestral C(oncert econ-
duected by Kiihn; March, Gruss in die Ferne
(Daring) : Overture, & j'étais Roi (Adam): Dance
from The Huguenots (Meverheer); Selections
(Joh. Strauss): (a) Waltz, Gruss ans Wien, (h)
Annen-Polka:  Ballet  Music from Carmen
(Bizet); Selections from Der liebe Aneustin
(Fall); Waltz. Frauenliehe und Lehen (Blon):
Suite from Les Millions d'Arleanin  (Drigo);
Selections from The Gipsy Baron (Joh. Stranss) ;
March. Unter Brief und Siegel (Becker). In
the interval, Songs of FEurope. bv Annemarie
Trojan (Soprann). 10.0, News and Sports Notes.
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10.45, C'oncert from Frankfurt. 12 midnight
(approx.), (‘lose Down.

LEIPZIG (259 metres); 2 kW., and DRESDEN
(319 metres).—4.30 p.m., Concert Ly the Leipaig
Symphony Orchestra conducted by Tlheodor
Blumer; Selections (Lecocq), (a) Overture, Giro-
flé-Girofla, (b) Overture, Graziella; Waltz, Die
Schénbrunner (Lanner); Selections from Der
Sterngucker (Leliar); Petite Suite (Dehiussy);
Intermezzo from A Waltz Dream (0. Straus);
Gallop, Flirt (Zichrer). 5.30, Review of Tech-
nical Books. 5.50, News Bulletin, 6.0, Talk:
Backward Children. 6.25, English Lesson. 6.50,
Talk: The Right Procedure after ax Motor
Accident. 7.5, Talk for Employees. 7.30, Con-
cert by the Leipzig Concertina Orchestra, cotr-
ducted by Waulter Nitsche: Romantic Overture
(Kéler-Béla): Wultz, A Spring Morning (Naef);

Fantasia on Silener's Song, Annchen vou
Tharau (Fries); March, Adlerflug  (Blanken.
burg). 8.0, Economic Notes. 8.15, Coneert by

the Leipzig Symphony Orchestra, conducted by
Erich Band; Soloist: Lubka Keolessa (Piano-
forte): Symplony No. 3 in D (Schuberty); Pians-
forte Concerto in A Minor, Op. 51 (Schumann);
Overture in G Minor (Bruckner): Symphony in
B Flat, Op. 60. No. 4 (Beethoven). 10.5, News
Bulletin. followed by Dance Music. 11.30 (ap-
prox.), Close Down.

LJUBLJANA  (574.7 metres); 2.5 kW.—8.0
p-m., Quintet Concert. 7.0., French Lesson,
7,30, Programme for Women. 8.0, Tulk far

Young. 8.30, Programme relayed fromn Belgrads.
10.30, Time Signal, News, and Close Down.
LWOW (381 metres); 16 kW.—7.25 pm., Pacive
Notes. 7.45-12 midn'ght. See Warsaw. 12 mid.
night (approx.), Close Down.

LYONS, La Doua (PTT) (4658 me‘res); 1.5
KW.—7.0 p.m.,, Light Music on (ramophone
Records. 7.39, Radio Gazette for Lyons aua
the South East. 8.30, Instrinnental Conceert,
Jean Witkowsky (Pianoforte), Etienne Genin
(Violin), Gustave Fellot (‘Cello), M. Bonal
(Horn), and M. Clevalier (Baritone). Trio in
E for Pianoforte, Vinlin and 'Cello (Mozart),
Nocturne in E Flat (Chopin): The Bee (Schu-
hert); Baritone Solos: (a) Romance (Nicolo
Isonard), (h) Serenude (Schubert): Roman-
csque, Nah (Lindblad); Sonata for Pianoforte
and 1lorn (Beethoven); Baritone Solos: (:0
Chanson du petit Cheval (De Séverac), (b}
Chanson dn Pécheur (Fauré), (¢) Nocturne
(César Franck): Violin Solos: (a) Bercense
(Uésar Cui), (b) Sicilienne and Rigaundon (Fran-
coeur); ’Cello Solos: (a) Two Romances (Men-
delssohn), (b) Serenade (Saint-Saéns).
MADRID (Union Radio) (Call EAJT) (4243
metres); 2 kW.—8.0 p.m., Chimes, Exchange
Market Prices, and Request Gramophone He-

cords. In the Interval at 8.30, REducatioual
Talk. 9.15-9.20, News Bullctin and Political
Review. 10.30, Chimes, Time Signal, and Poli-

tical Review. 10.45 (approx.). Symphony  Con-
cert on Gramophone Records. Overture, A
Midsuminer  Night's  Dream  (Mendelssohn)
Death and Transfiguration (Richard Strauss) ;
symphony (Ilaydn); Selection from Petronshka
(Stravinsky). 12.45 a.m. (Saturday), News bui-
letin and Programme  Anunouncements for
Listeners Abroad. 1.0, Chimes and (lose Down.
MORAVSKA-OSTRAVA (263.8 metres); 11 kw.
—7.0 p.m.,, “ee BRNO. 7.45, See Prague. 10.30,
Programme Announeements and Theatre Notes.
10.35, Sce Prague.

MUNICH (533 metres); 1.5 kW. Relayed hy
Augshurg and Kaiserslautern (660 metres) and

Niirnberg (233 metres).—5.0 p.m., Orchestral
Concert conducted Ly Trich Kloss: Soloist:
Hugo Reker (Violin): Festival Overture (Leut-
ner):  Adagio from the Violin Ceoncerto
(Bruch); Selection from Arindne auf Naxos
(Richard Strauss); Waltz. Delirien (Johann
Strauss); Ballet Suite (Popy); Serenata at

Buio (de Micheli); Polish Dance (Scharwenka):

March, The Gladiators’ Farewell (Blanken-
burg). 6.15, Time Signal. Weather Report, and
Agricultural  Notes. 6.25, Talk: Collapsible
Bnats. 6.45, Talk: Avoiding Accidents with

Collapsible Boats. 7., Talk, by C. Schwerla:
My Experiences with a Collupsible Boat. 7.25,
Pianoforte Recital hy FEgon Petri, tavotte
(Gluck-Brahms); Serenade from Don Giovanni
(Mozart); Fantasia on Carmen (Rizet-Rnsoni);
Four Preludes (Debussy): (a) La Vi'le aux
Chevenx de lin, (b) La Sérénade interrompue
fc) La Cathédrale engloutie, (d) Minstrels:
Fantasia in F Minor (Chopin). Songs arranged
for Pianoforte (Schubert-Liszt): (a) Die-Forelle,
¢h) Gretehen ain Spinnrad. (¢) Auf dem Was-
ser zu singen., (d) Erlkonig. 8.50, The Trial of

Socrates-—Radio Play in Four Acts (Kyser).
10.20, Time &ignal, Weather Renort, News
Rulletin. Sports Notes, and Traffic Report.
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Programmes from Abroad—

OSLO (1,083 wmetres); G0 kw. Rclayed hy
Fredriksstad  (367.6 metres); Hamar (560
metres); Notodden (447.1. metres); Porsgrund

(453.2 metres); and Rjukan (447.1 metres).—
5.0 p.m., Gramophone Records of Variety Music.
5.30, Theatre Review. 6.0, French Lesson. 6.30,
Chamber Music: Sonata in ¢ op. 10 for Piano-
forte and Violin (Arvid Kleven); Fantasia
{(Alnacs). 7.0, Weather and News.  7.30,
English Lesson. 8.0, Time Signal. 8.2, Nutional
Programme from ‘Irysil. 910, Talk: Wagner's
Tristan und Tsolde. 9.40, Weather and News.
10.15, Quartet Concert lur Oboe, Clarinet, Cor-
net :lmi Bassoon. 10.45 (uppm\) Close T)uwn
PALERMO (Ente Italiano Audizioni Radio-
foniche) (542 metres); 3 kW.—5.30-6.30 p.m,, Con-
cert of Variety Music aud Dance Music, 8.0,
Announcements, Radio Giornale dell’Enit., Agri-
cultural Notes, Report of the Royal Geographical
Society and Giornale Radio. 8.20, Popular Musie
on  Gramophone Records. In the interval at
8.30, Time Signal and  Annonnmcements. 8.45,
Instrumental and Voeal Concert.  Soloists: .
Seala (Pianoforte), R. Padova (Soprano), and
A. Grignani (Tenor)., Pianoforte Solas: (a)
Sonatina (Mortaei), (h) Serenatella (Savasta),
(¢) La Trottola (Setaceioli),  Soprano Solos:
(a) Selection fronr La Wally (Catalani), (b) Song
from Gianni Schicehi (Puccini).  Tenor Solos:
() The Flower Song from Carmen, (b) Serena-
tella (Mascagni). Tulk by ¥. De Maria. Piuano-
forte Solos: (a) Zephyr (Suk), (h) Nocturne
(Chopin), () Etude (Chopin), Soprano Nolos:
(a) Song tfrom L'Amico IFritz (Mascagni), (h)
Song from Tosea (PPuccini).  Tenor Soios: (a)
soug from 1 Paglizeei (Leoneavallo), (b) Occhi de
Fata (Denza). After the Cencert, Dance Muxic
on tivamophone Records. 10,55, New=s aud Close
Down.

PARIS (Eiffel Tower), Call FLE (1.445.7 metres);
13 kW.—Time Nignals (on 2,650 metres) at 10.26
am, and 11.26 pm. (preliminary and 6-dot sig-
nals).—6.45 p.m,, Theatre Review, 7.0, Le Journal
Parlé. 8.20, Weather Report. 8.30, Bébé prend
mcédecine.—Radio Play in One Act (dn Pontavice).
9.0, Symphony Coneert. Soloists: M. Manouvrier
(Flute) aud M. Ras (Violin). Conduetor:
Edouard Flament,  Relection from Antar (Rim-
sky-Kor=akov). Flute Solo: Minuet from Orpheus
(Gluek).  Two Lyrie Peces (Grieg): (a) llerz-
wunden, (h) An den Frithling, Violin Solo. Fif-
teen Extracts from tlie Rubaivat of Omar Khay-
yam, with Music by Rend Lenarmand. Bacchanale
from Samson and Deliluh (Raint-Saéns), Waitz,
The Passing of Salonte (Joyee-Sulabert).  10.0
(approx.). Close bown.

PARIS (Post Parisien) (328.2 metres); 0 kW.—
6.45 p.m., Spousored Concert. 7.45, Popnlar Music
on Gramopione Records, News and Announce-

ments.  8.30, Gramophone Records, Talk, and
News. 8.45, Coucert ol Freuch Songs hy Music

Hall Artists.
Records,
PARIS (Rad:o Paris), Call CFR (1,725 me’'res);

9.45, Dance Music on Gramephone

75 kW.—6.45 a.m., Physical Culture Lesson. 7.30,
Weather and Physical Culture (continned). 7.45,
Gramophone Records. Minuet (Mozart). Pitce

en forme de Thithanera (ltivel). Le Printemps
(Milhaud). Tambourin (Leclair), 8.3, News,
Weather, and Press Review, 12 Neon, Jewish
Programme: Readings aml Music. 12.30 p.m.,
Gardens and Fountains—Uramophone Concert:
In a Monastery Gurden (Ketelbey). A la Fon-
taine (Charpentier). Le Jardin des amours
(Mouret). In the Garden of Allah (Rico), The
Fairy Garden from Mother Goose (Ravel). La
Fontaine de Carahouet (Letorey). Jeux d'eau
(Ravel). La Belle est au jardin damour
(Weckerlin). Night in_ the Gardens of Spain
(Falla). My Garden of Roszes (Wood). Fountain
Scene from Pelléas et Mclisande (Debussy). In
the Flower Garden from Marouf (Raband), Jar-
dins sous la pluie (Debussy). Le Fontane di
Roma (Respighi). In the intervals at 1.0, Ex-
change, News and Weather; at 1.30, Exchange;
and at 2.0, Exchange and Announcements. 3.45,
Ixchange and Market Prices, 6.30, Market Prices,
Weather, Agricultural Report, Agricultural Talk
and Racing Twsuits. 7.30, Talk: The Cotton
Problem and the French Colonies, 7.45, Comnier-
cial Prices and News. 8.0, Concert, The Orches-
tra, conducted by lienri Defosse. Soloists:
Madeleine Vhita, Suzanne Balguérie and Georges
Jouatte (Songs), Overture, Coriolanus (Beet-
hoven). Songs: An die ferne Gelieht (Beethoven).
8.30, News and Weather. 8.40, Gastronomic Re-
view. 8.45, Concert (continued). Duet and Death
of Isolde, from Tristran und Tsolde (Wagner).
9.15, Press Review and News. 9.30, Concert (con-
tinued). Walter’s Prize Song and Overiinve to
The Mastersingers (Wagner).

PITTSBURGH (Westinghouse Electric) (KDKA
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(306 metres); 25 kW,

hall RScores, 9.5,
Cavaliery

9.0 p.m., Teaherry Base-
Business News, 9,15, Rita
(Spanish  Soprano).  9.30, Pebeco
Weather Report. 9.33, Market Reports. 9.45,
K.D.K.A. Kiddies’ Kinb, 10.0, Teaberry Base-
hall” Scores. 10.5, David Lawrence Dispatelr,
10.10, KDKA Artist Bulletin. 10.12, Programme
Aunouncements,  10.15, KDKA Orehestra, Thé
Dansante.  10.30, The Singing Lady from New
York. 10.45, Little Orphan Anuic, from New
York. 11.0, Time Signal. 11.1, Tempeldtme Re-
port. 112, Whe's News To-day, 117, Teaberry
Sport Review. 11.12, Press News- Retle 11.15,
KDKA Orchestra. 11.30, Royal \'uguhnmls. Trom
New York. 11.45, Literary Digest Topics in Brief
by Lowell Thomas, from New York. 11.59, Time

bxgn.ll 12 mldmglnads a.m. (\.mnd.u) New
York Relay. 12 midnight, Pepsodent, Amos 'n’
Andy.. 12.15 a.m. (Saturday), EKsso Programie,

Elsie Janis, 12.30, Stehbins Boys.
Jones aud Erunie Hare.
1.30, Ivory Programme.

12.45, RBilly
1.0, Nestle's Programme.
1.45, Sisters of the Skil-
let. 2.0, Friendship Town. 2.30, Armour Pro-
gramme, 3.0, Whiteman's Pontiae Chiettains.
3.30, Love Songs and Waltzes. 3.45, Programme
to be anunounced, 4.0, Time Signal. 4.1, Teabherry
Sport Review., 4.11, Temperature Report, 4.12,
Weather Report, 4.15, Press Last Minnte News
Flashes. 4.20, Ilotel William I'enn Orchestra,
5.0, Cotton lnh Orchestra, from New York. 5.15,
Time Signal and Goodnight.

POZNAN (335 metres); 1.9 kW.—7.15 p.m,
Ttaliun Lesson on ngzuaplmm Records, 7,30,
Talk: Public Opinion in France. 7.45-10.85, See
Warsaw. 10.45, Topical Talk. 11.0, Sport: Nuotes
and Palice Report, 11.15, Dance Music on Grinmo-
phone Records. 12 midnight (approx.). Close
bown.

PRAGUE (488.6 metres); 120 kW.—6.0 p.m,,
Talk: The National Theatre in Vienna in 1802
6.10, Agricultural Report. 6.15, Talk for Worl ers:
Tlolidays, 6.25, German Transmission: Annonnce-
ments and T\\n Talks. 7.0, sec Brno. 7.45, The
Hermit's Bell—Comie Opera in Three Acts ()Iuil-
lart). 9.0 (in the interval), Time and News.
10.15,  Annonucements. 10.35, Grawophone
Records of Light Music.

RADIO-SUISSE ROMANDE (SOTTENS) (403
metres); 25 kW., Lausanne (680 metres), al
Geneva (760 metres).—12.30 p.m., Time Signal
from  Neuchiitel Observatory. 1231, Weatlier
Foreeast  and  News  Bulletin. 12,40 (from
Geneva). Gramoplione Concert of Light Music
1.0, Exchange Quotations. 1.5, Gramuphone Con-
cert (contd.). 1.45-5.0, ]llt?lvdl 5.0, Time Signal
from Nenchitel ()h:erv‘ltm\’ 5.1 (from Geneva).
Programme for Women. 5.45, Concert Ly a String
Orehestra condncted by Robert Fehenard, 7.0,

Weather Forecast. 7.1 (from Lausanne), Nports
Notes. 7.20 (from Lausanne). Report of the
Swiss Automochile Club. 730 (from  Geneva).

Talk : The Work of the Disarmament Conference.
7.55, Annauncementx. 8.0 (from Geneva), Ance-
dotes by Pierre Duniton, 8.10 (from Geneva).
Music relayed from the Cathedral, The Lausanne
Male Voice Choir and the Ladies™ Choiv nf the
Conzervaloire, condneted by A, Denéréaz. Ralo-
ista:  Mlle. Roset (\npnnn) M. th\\ et
(Tenor), Mine. Troyvou-Blaesi  (Pianoforte),
and  Charles Faller  (Organ). 11th Century
Iiymu to  Dionysins by  Male Voice (bair
and Organ. Tenor Solo with Organ: Die Ehre
Gottes in der Natnr.  Male Voice Choir aml
Organ: Mass in ' (Liszt). Soprano Solos with
Organ: (a) Ave Maria (Cherubini), (e) Air from
St Paul (Mendelssohn). Mixed Choir: Le Lutl
Silencieux (Dendéréaz). Die Wallfahrt nach Kev-
laar (Ifumperdinek). 10.10, Weather Forecast
and News Bulletin. 10.20 (approx.). Close Down.
RIGA (525 metres); 15 kW.—7.5 p.m,, Chamler

Music: Serenade for String Tnstruments (Volk-
pann).  Divertissement for Wind Instruments
(Bernard). Suite for String  Thstrmments
(Rerghout). Sinfonietta for Wind Instrmuents
(Novacek). 8.0, News Bulletin.  8.20, Soprano
Solos.,  8.40, Bizet Orchestral Concert: TFirst

Suite fromm IAriésienne. Neleetion frowmn The
Pearl Fishers. 8.0 (in the interval), Weather
and News. 9.35, Popular Concert. 10.30 (ap-
prox.), Close Tawn.

ROME Cal! TRO (441 metres); 50 kW. Relaved
by Naples (319 metres) and 2RO (43 metres). —
8.15-8.30 a.m., Giornale Radio and Announce-
ments. 12 (Noon), Giramoplhone Records of
Variety Mnsic. 1235 p.m., Weather Forecast.
12.45-2.0, Sextet Concert: Pattuglia di zigani
(R’m/.ltl’)), Ronda dei pierrots (Sinigaglia).
Tigurine di Carnevale (Pick-Mangiagalli), Dance
of the Waves from Loreley (Catalani), Tan-
zende Liebe (Schebeck), Selection (Ripp). In the
intervals at 1.15, Giornale Radio and Exchange,
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and  at 1.30 Time and Announcemcnts. 4.4§
(Naples), ‘l|k for Women, 5.0, Exchange,
Chiklren's Radio Review, Giornale Radio and
Annonncements, 5.30, Song  Recital' by lvana
Cecehi  (mezzo.soprano); Aria from A Masked
Ball (Verdi); Aria from La Favorita (Donizetti);
llabanera from Carmen (Bizet). 5.45, Concert:
selection from The Ttalian Girl in Algiers (Ros-
sini); Waltz, Donna Grazia (Ravasini); Cortége
arientale (Ganne); Entriacte (Annat-Alvez);
Rumba, To a Rose {Simons); Selection (Abra-
ham)  6.15, Giornale dell’Enit. 6.55 (Naples),
Shipping and Nports Notes. 7.0, Agricultural
Report, Annonucements, (Giornale Radie and
Press Review,  7.50, Gramophone Records of
Variety Music. 8.0, Time, Announcements, and
Report of the International Institute of Agri-
culture (in ltalian, IFrench, English, German,
and Spanish). 8.30, Sports Notes and Annonnce-
nients, 8.45, Orcliestral Conceri, with Bianea
Stagno-Bellincioni  (soprano) and  Emilio  Livi
(tenor); Selection from Un viaggio a Reims
(Roxxini);  Pianotorte  solos: {(a) Gagliarda
(Galilei, arranged by Respighi), (b) Ballet from
11 Conte Orlando {Molinaro, transeribed by Res-
pighi); Soprano solos: (a) Two Arias from Forza
d'amor paterno (Stradella, arranged by Gentili),
(h) Berceuse de Jocelyn (Godard), with violin
obhligato; Two Nelections for Orchestra (Cham-
brier): (a) ldyll from the Pastoral Suite, (M)
Rhapsody, Espaiia: Tenor solos: (a) Rondini al
nido (de Crescenzi), (h) Aria from Mephisto-
pheles (Boilo), (e) Aria from Llelisiv d'amore
(Donizetti). Talk on Garibaldi. Nelectivhs from
Manon (Massenet). Invitation to the Dance
(Weher-Berlioz)., News after the Progrannne.

SCHENECTADY (WGY) (379.5 metres); 50 kW,
Kelayed at intervids by W2XAF (31.48 metres)
and by W2XAD (19.56 metres).—9.0 p.m,,
Decorating Notes from New York, 9.15, Old
Tiwe Tunesier. 9.30, Mnsical Ad Men.  9.50,
News Items.  10.0, Stock Reports and Police
Notices, 10.15, Skippy, from New York. 10.30,
The Success Doctor, 10.45, New York state De-
partment Talk., 11.0, Musical Programme, 11.24,
Baseball Scores.  13.30, With «rey McClintock
in the Canadian  North-West, 11,45,  Silver
Streaks. 12 (Midnight) (WY only), General
Eleetric Prograumne. 12 (Midnight) (W2XAY
ouly), Stock Reports and News ltews. 12,15 aum,
(Saturday), Weather Report. 12,16, New Ken-

more Orchestra.  12.45, Trials of the Goldbergs,
from New York., 1.0 (WGY only), The Cities
Nervice  Programme,  {rom New ‘'York. 1.0
(W2XAF only), International General Electric
Prograimme.  1.30, WaY Farm Forum. 2.0-4.0,
New York Reiay. 2.0, Clicquot Cinh Eskiwos.
2.30, Pond’'s Programme. 3.0, National Oratorio
Society Programme. 4.0, Freddy Engel's Orches-
tra.  4.30, be Witt (linton Orchestra, 5.0-5.30,
New York Relay. 5.0, Ralph Kirbhery (Dream
singer). 5.5, Hotel New Yorker Orciiestra. 5.30,
New Kenmore Orchestra. 6.0 (approx.), Close
down,

SCHWEIZERISCHER LANDESSENDER (BERO-
MUNSTER) (459 metres), 60 kW., Basle (244.1
metres), and Berne (246 metres).—12.28 p.m.,
Time Signal frow Neuchitel Ohservatory. 12.30,
Weather Report and News Bulletin, 12,40, Con-
cert hy the Station Orchestra. 1.35, Weather Re-
port and Excliange Quotations. 1.45, Interval
3.30, Dance Music on tiramophone Records. 4.0,
Danish and Scandinavian Music_on Gramophone
Records. 4.30 (from Berne), Fairy Tales for
Children. 5.0-6.30, Interval. 6.30 (from Berne),
Talk on Natural llistory: Fishes. 7.0, Time Sig-
nal, Weather Forecast, Market DPrices, Tourist
Report, and Sports Notes, followed by Swiss
Country Music on Gramophone Records., 7.30
(from Berne), Agricultural Talk. 8.0, Concert
hy the Station Orehestra. 8.35 (from Berne),
Dr.  Gittiifel—Play in  Swiss  bialect.  9.30,
Weather Forecast and News Bulletin,  9.45,
The sion s in  Selzach. Report from
the Nelzach Pa n Play Theatre; Talk on
selzach and its Tradition; Interviews with the
Prodncers, Actors, efe.; Relay of a Rehearsal
of a Scene from the Passion Plays. 10.30 tap-
prox.), Close Down.

STOCKHOLM, (all SASA (436 metres), 55 KW.

Relayed by Boden (1,229.5 metres), Gotehorg (322
metres), Horby (2567 metres), Motata (1,348
metres), Ostersund (770 metres), and Sundsvali
(542 metres).—5.20 p.m., Song Recital by Georyg
Funkqgnist, with Hawaiian Guitar Nelection in
the Interval. 5.45, Gramophome Concert of Light
Musie.  6.45, Talk, 7.15, Weather Report aml
News Bulletin, 7.30, See Vienna. 8.30, Orches-
tral Concert by the Malmé Mnsical Soeiety. con-
ducted hy Georg sSchieevoigt, relayed from
Malmo {231 metres); Polish Festival (Lindherg)
Symphoniec Poem, The Song (Atterberg); Rh.l]l-
sody, Midsommarvaka (Alfvén). 9.0, Talk:
Nwedeu as a Country for Tourists. 9.20, Brahms’
Pianoforte Recital by Greta Berven: Two Inter-
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Programmes from Abroad-—

ludes. Romance in F. Rhapsody in G minor.
9.45, Weather Report and News Bulletin. 10.0,
Light Music by a String Orchestra. 11.0 p.m.
(approx.), Close Down.

STRASBOURG (345 metres); 11.5 kW.—11.30
a.m,, Gramophone Concert of Operatic and Classi-
cal Music. 12,45, News in French and German.
1.0, Time Signal. 1.2, Gramophone Concert (con-

tinued). 2.0-4.45, Interval. 4.45, Literary Talk
in French, 5.0, Dance Music. 6.0, Topical Tulk
In German. 6.15, Legal Tulk in German. 6.30,

Orchestral Concert: Overture, Die schéne Melu-
sine (Mendelssohm). Selection from L’Africaine
(Meyerbeer). Dance of the Waves from Loreiey
(Catalini). DBallet égyptien (Luigini). Selections
from La Reine Fiammette jLeroux). 7.30, Time
Signal, 7.32, News in Frencn and German, 7.45,
Orchestral Unncert: March, Jasper Scout (De-
maéle). Ilesitation Waltz (Antiga). Overture,
La Fille de Madame Angot (Lecocq). (hinese
Serenade (Siede). Selection from The Merry
Widow  (Lehar). Intermezzo, Amber Eyes
(Loéhr). Sérénade nuptiale (Klose). Marche des
Copains (Krier). 8.30, Band Concert relayed from
Metz. 10.30, Relay from Paris of the evening
arranged hy the Radio Colonial Station. 11.0
(approx.), Close Down.

STUTTGART (Miihlacker) (360.5 metres); 60
kW.; and FREIBURG (570 metres).—10 a.m.,
Song Recital by Elisa Keller. Songs (Mahler):
(a) Liebst du um Schénheit, (b) Ich bin der
Welt abhanden gekommen, (c¢) Wer hat dies
Liedlein erdacht? Four Songs (Richard Strauss):
(a) Traum durch gdie Dimmerung, (b) Ach Lieb,
ich muss nun scheiden, (¢} Nachtgang, (d) Rule,
meine Seele. Three Songs (Ottmar Schoeck): (a)
Das Ziel, (b) Ravenna, (c¢) Mufschmied. ~ 10.20
(from Freiburg), Talk for Schools. 11.0, Time,
Weather and News. 11.15, Sponsored .Concert.
12 Noon, See Frankfurt. 12,50 p.m., Tine,
Weather, News and Programme ‘Annouuncements.
1.0 (from Freiburg), Concert by the Freiburg
Concert Orchestra, conducted by Richard Fried,
Sotoist: Herbert Frohlich (Violin)., Overture,
L'isola disabitata (llaydn). Violin Concerto in
A minor No. 219 (Mozart). Movements from the
Haffner Serenade. Violin Solos: . (a) Melody
(Gluck-Kreisler), (b) Rondino on a Theme by
Beethoven (Kreisler), (¢) Poem (Fibich), (d)
Waltz (Hummel-Burmester), 1.55, News Bul'etin.
2.0-2.15, Sponsored Musical Programme. 2,30-3.0,
Advanced English Lesson. 4.0 (from Baden-
weifer), Concert by the Badenweiler Orchestra,
conducted by Albert Ilitzig: Homage March
from Sigurd Jorsalfar (Grieg). Overture, Mater
Dolorosa (Scassola. Serenata d’Amalfi (Becce).
Selection from Rigoletto (Verdi). Ridonami la
calma (Tosti). Selection from The Circus Prin-
cess (Kdlmén). 5.0, Concert from Munich. 6.15,
Time, Weather and Agricultural Notes. 6.25
(from Freiburg), Talk: Ilygiene without Money.
6.50, Mandoline Recital. 7.15, Time and Pro-
gramme Announcements in Esperanto for the
Coming Week. 7.30, See-Frankfurt. 8.0, Concert
of Swabian Folk Music, by a Peasant Orchestra
and Chorus. conducted by Emil Kahn. 8.30,
Everyady Poisons: * From Tea to Alcohol.” A
Variety Programme (Dr. Curt Elwenspoek). The
Station Orchestra, conducted by Gustav Gorlich,
Karl Késtlin, Curt Elwenspoek, Kiite Mann, llans
Hanus, Carl Struve and Otto Seyfert. 9.15, Con-
cert by the Stuttgart Philharmonic Orclestra,
conducted by Emil Kahn. Overture to a Puppet
Play (Gal). Le Tombeau de Couperin (Ravel).
Serenade in G (Reger). 10.20, Time, Weatler,
News, Programme Announcements and Sports
Notes.  10.45, See Frankfurt. 12 Midnight
(approx.), Close Down.

TOULOUSE (Radiophonie du Midi) (385 metres);

8 kW.—5.0 p.m., Transmission of Pictures. 5.15,
Exchange Quotations. 5.30, Orchestral Selec-
tions. Ballet Music from Hérodjade (Massenet).

from L'Africaine (Meyerbeer). 5.45,
Music. 6.0, Orchestral Selcctions
(Wagner): (a) Overture, Rienzi, (b) Selection
from Taunhiduser. 6,15, Orchestral Selections
from (a) The Czardas Princess (Kdlmin) and
(b} Pas sur la bouche (Yvain). 6.30, Exchange
Quotations. 6.45, Spanish Songs. 7.0, Talk. 7.15,
Accordion Rolos. 7.30, News Bulletin, 7.45,
French Military Music (Pares). 8.0, Songs from
(a) The Barher of Seville (Rossini), (b) Tosca
(Puccini), and (¢) Manon (Massenet). 8.15,
Orchestral Selections. 8.45, Light Music. 9.0,
Orchestral Concert from the Café des Améri-
cains. 10.30, North African News. 10.45, Orclhes-
tral Concert (continued). 11.0, Organ Solos.
Gipsy Love Song (Agen). Indian Love Call
(Frim!). Yesterday (Harrison). My Blue Heaven
(Donaldson). 11,15, Orchestral = Concert. - La
Priere d’une vierge. The Little Gnomes (Eilen-
berg). Valse poudrée (Popy). Ma Poupée chérie

Selection
Sound Film

Wireless
Werld

FRIDAY—continued.

La Lettre

(3évérue). Un pen d'amour (Nilesu).
de Manon (Gillety. Selection from Rosamunde
(Schuberty. Aria for Strings (Buch). Polonaise
No. 1 in A (Chopin). Hungarian bances Nos. 1
and 2 (Brahms). Minnet in G (Beethoven). Nor-
wegian Dances (tirieg). 12 Midnight, Weather
and Ammounucements. 12,5 a.m. (Saturday), Lug-
lish Music, 12.30 a.m., (lose Down.

TRIESTE (247.7 metres); 10 kW,—7.10 p.m,
Quintet Concert: Ventanni (Marf). Selection
fruom The Last Waltz (Oscar Straus). Notte
stellata (Cortopassi). A In Martinica (Maccagno),
Per voi, signora (Uhiappo). Selection {from
Herbstmanéver (Kdlmdn),  Passa una  donna
(Ruggier). 8.0, fill Close Dowi. sce Turin.
TURIN (273.7 metres); 7 KW.—Relayed by Milan
(331.5 metres), Genoa (312.8 metres), and
Florence (500.8 metres). 6.45 p.m., Agricultural
Notes and Report of the Royal Geographical
Society, 7.5,  Aunouncements. 7.10,  Musical
Sefections:  Patria (Pennati-Malvezzi); Farfar-
etle (Mattani); Rausch (Sonntag); Selection
from Les Saltimbangues (Ganne). 7.30, Timne,
Amnouncements, and Gramophone Records of
Variety Mnsic. 8.0, Giornale Radio. Weatler
and Gramophone Records of Vauriety Music. 8.45,
Radio Tulk. 8.50, Concert of Chamher Music.
9.50, Review of New Books. 10.0, Variety Pro-
gramme. In the intervals: Talk and Literary
Notes. 11,0, Giornale Radio,

VIENNA! (517 metres) ; 15 k\W,—Relayed by Graz
(352.1 metres), Innsbruck (283 metres), Klagen-
furt (453.2 metres), Linz (246 metres), and Salz-
burg (218 metres). 5.5 p.m., Orchestral Concert :

Marcll,  Tiroler  Holzhackerbuah’n (Wagner);
Overture. Riibezahl (Flotow); Waltz, Vindo-

bona (Klein); Nocturne. Selige Stunden (Mayer-
Aichhorn) ;. Waltz, Faschingskinder (Ziehrer) ;
Selection from Where the Lark sings (Lehar);
Parade of the Tin Soldiers (Jessel) ; Humor-
esque (Dvorak): Marionetten (0, Weber): Fox-
trot, Marie Marie (Roland); Tango, Oline Worte
lass uns Scheiden (Jurmaun): March, The Star
Spangled Banner (Sousa). 6.15, Tourist Report.
6.30, Talk: Austria in the Tenth Olympic Games
at Los Angeles 6.45 Weekly Sports Report.
7.0, Talk: The Fiftieth Anniversary of the
Rudolfiner Haus Hospital. 7.30, Time and
Announcements. 7.40, Concert of Swedish Folk
Music, by the Austro-Swedish A-Cappella Choir.
conducted by Karl Sa&derberg. 8,30, Franz
Schmidt Concert by the Vienna Symphony
Orchestra, conducted bv the Comnoser: Third
Symphony in A: Variations en a Hussar Song.
9.55, News Bulletin. 10.10, Dance Music from
the Cafd Sacher

WARSAW (1411 metres); 120 kW.—12.5 p.m.,

Programme Announcements,
on Gramoplione Records.

port. 1.35, Popular

Records. 1.55, Interval.
Gramoplione Records. 3.5 Economic Report and
Exchange Quotations. 3.15, Report of a Polish
Musical Society. 3.20, Tnterval. 3.25, Talk from
Cracow. 3.45, Hydrographic Report. 3.50, Light
Music on Grameophone Records.. 4,20, Talk re-
Iayed from Wilno (563 metres). 4.40, Popular
Music _on Gramophone Records. 4,55 Lingua-
phone English Lesson. 5.18, Talk: The Fantastic
World of Automata. 5.35. Concert of Light
Music by the State Police Orchestra. condneted
by Al Sielsky: Rakoczy Overture (Kéler-Béla);
Valse des Fillettes (Idall); Rgvotian Serenade,
Amina (Lincke): Mazurka, Bondarczuk (Levan-

12.10, Light Music
1.20, Weather Re-
Music on Gramophone
2.45, Variety Mugic on

dovsky); Selection from The Cirens Princess
(Kalman): Japanese Serenade, Etagatjah
(Nehl); March, Soort (Huber), 6.50, Miscel-

laneous Ttems. 7.15, Agrienltural Press Review,
relayed from Wilno. 7.25. Programme Announce-
ments. 7.30, Sports Notes. 7.35. Tight Music
on Gramophone Records. 7.45. Radin Journal.
8.0, Talk on Music, 8.15, Symnhony Concert hy
the Warsaw Philharmonic Orcliestra. conducted
bv Emil Mlynarsky, Soloist. Heuri Sztompka
(Pianoforte): Overture. The Tatra Monntains
(Zelensky) ; Polish Fantasia for Pianoforte and
Orchestra (Paderewsky); Children's Symphony
(Palester); Svmphony in A Minor—the Scnttish
Symnhony  (Mendelssohn); Literary Feuilleton
in the interval. 10.48 Radio Journal. 10.45,
Weather and Police Notes. 10.50. Dance Music.
12.0 (midnight) (approx.)., Close Down.

Saturday, June 4th.

ALGIERS (363.3 metres), 13 kW.—7.30 p.m.,
Orchestral Concert. 8.30, Request Gramophone
Concert. .

BARCELONA (Radlo-Barcelona), Call EAJT (349
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metres), 8 kW.—7.0 p.m., Programme for
Children, followed by Trio Concert and liumor-
ous Picture Transmission. 8.30, Exchange Quo-
tations, Request Gramophone Records, and News
Bulletin.  10.0, Chimes {from the Cathedral,
Weather and Exchange Quotations. 10.15, Con-
cert by the Station Orchestra: Pasodoble, Lecum-
berri (Fraueo); Baile espaiiol (Fernindez); Pay-
sage (Douliez); Ballet, Panadés (Sancho Mal-
raco). 11.0, Programme from Madrid.

BELGRADE (430.4 metres), 2.5 kW.—4.0 p.m.,
Reqnest Concert on Gramophone Records. 5.0,
Balalaika Coucert by the Ivascenko Orchestra.
6.55, Time and Programme Announcements. 7.0,
Concert from the Rudnicanin Restaurant, 7.30,
Talk. 8.0, Orchestral Concert: Overture, Djami-
leh (Bizet); Ballet Suite, La Source (Delibes) ;
Selection from Boris Godounov (Moussorgsky).
8.50, Programme to be announced. 9.45, Saxo-
phone Recitat by llerr Alexander Nicolic, 10.15,
News Bulletin. 10.35, Relay of IForeign Stations.
BERLIN (Konigs Wusterhausen) (1,635 metres),
60 kW.—12 Noon, Weather for Farmers., 12.2
p-m., Gramoplione Coucert of Opera Music, fol-
lowed Dby Weather for larmers. 12.55 p.m.,
Time Signal. 1.30, News Bulletin. 2.0, ({ramo-
phone Caoneert of Operetta Music, relayed from
Berlin (Witzleben). 3.0, Programme for Children.

3.30, Weatler and Exchange. 3.45, Talk for
Women. 4.0, Talk: Forgotten Pioneers. 4.30,
See Hamburg. 5.30, lieaith Talk. 5.50, Talk:

What Everyone shonld kpow about Accidents
in the Water. 6.10, Talk: The Town of Haithabu.
6.30, Talk: Naturalism in the Literature of the
Nineteentlt Century. 6.55, Weather for IFarmers,
7.0, English Lesson. 7.30, Religious Talk, fol:
lowed by Weatlier for Farmers. 8.0, See Frank-

furt. 10.20, Weather, News, and Sports Notes.
10.30  (approx.), Dance Music from Berlin
(VWitzleben). 12.30 a.m. (Sunday), Close Down.

BERLIN (Witzleben) (419.5 metres), 1.5 kW.—
4.5 p.m., Orchestral Coneert: Overture, Zatmpa
(Hérold); Hungarian Rhapsody, No. 1 (Liszt):
Largo from the Symphony, IFrom the New World
(Dvorak); Suite from The Sleeping Beauty
(Tchaikovsky): Overture, llis Life for the Czar
(Ulinka) ; Selection from Cavalleria Rusticana
(Mascagni); The Musical Box (Liadov); Two
Elegiac Melodies (Grieg); Waltz, Dié Kosenden
(Lanner). 6.0, The Narrative of the Week. 6.25,
Talk: American Journalism. 6.50, Labour Mar-
ket Report. 6.55, The Witzlehen Station informs
its Listeners. . .. 7.0, Topical Talk. 7.10, Ex-
tracts from Sicilian Vespers—Opera (Verdi) on
Gramoplione Records, 7.50, Sports Notes. 8.0,
See Munich. 9.10, News and Sports Notes. 9.20,
Caharet Concert. 10.25, Weatlier, News, and
Sports  Notes. 10.30 (approx.), Dance Music,
12.30 a.m. (Sunday), Close Down,
BORDEAUX-LAFAYETTE (304 metres); 13 Kw.
—6.30 p.m., Radic Journal. 8.0, News Buiteun,
Exchange Quotations, and Lottery Results. 8.5,
Sports Notes. 8.10, Advanced English Lesson.
8.25, News Bulletin and Weather Forecast.
8.30, Concert of Opera Music on Gramoplhone
Records: Selection from Manon (Masseuel)
Selection from Le Rol d'Ys (Lalo); Air from
Manon (Massenet); Selection from liéromnde
(Massenet); Nelection from Rigoletto (Verdi);
Selection from Faust (Gounod). 9.0, Villa des
Mimosas—Oune-Act  Comedy (Vovard) ; The
Taming of the Housewife—Coniedy in One Act
(Weber).

BRATISLAVA (279 metres); 14 kW.—7.0 p.m.,
Recital of Jugoslavian Hongs. 7.40, See Prague.
10.15, Announcements,  10.20, See Moravska-
Ostrava.

BRESLAU (325 metres); 1.5 kW.; and GLE}-
WITZ (253 metres).—5.30 p.m.; Report on the
International Tennis Tournament, relayed iromn
the Siidpark. 6.0, Review of the Week’s Talks
and Literary Ttems. 6.30, Reading.  6.45,
Weather Forecast. 6.50, Gramophone Concert
of Light Musie: March (Seifert) ; Waltz, Wiencr
Bonbons (Johann Strauss); Madrigale (Simon-
etti); Czardas (Monti); Spanish Serenaae
(Margutti); Gavotte, Alfonsina (Taraffo); The
Kiss (Arditi); Doll Dance (Debussy);  Bur-
lesque, The Juggler (Toch): Musik muss sein
‘May); Das tapfere Schineiderlein (May); Clog
Dance (Flynn): Potpourri (Oscar ~ Straus),
7.40, Weather Forecast, followed by This will
interest you!-—Programme to be announced.
8.0, See Munich. 9.15, Rund um die Saule—a
Silesian Radio Play with Music (Schenke and
Sczuka). 10,20, Time Signal, Weather Forccast,
News Bulletin, Sports Notes, and Programme
Announcements. 10.30, Dance Music from the
Kurpark Hotel, Bad Salzbrunn. 12.0 midnight
(abprox.), Close Down.
BRNO (342 metres);
Comedy in One Act (Peran).
10.15, News Rulletin.
Ostrava.

35 kW.—70 pm, A -
7.40, See Prague.
10,20, See Moravska-
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Programmes from Abroad —

BRUSSELS (No. 1); I.N.R. (503 metres); 15 kW.
—12 noon, Coucert by Max Alexys and his
Orchestra. 12.30 p.m., Weather. 12.40, Concert
(continued). 5.0, Concert conducted by Charles
Walpot: March, Perusa (lleymann); Waltz,
The Polar Star (Waldteufel); Overture, Masan-
iello (Anber); The Vision of Fuji San (Ketel-
bey); Gipsy Desire (Nicklass); BSelection ifrom
Les Cloches de Corneville (Plangnette); Tango,
Primer amor (de Car); Potpourri, llalio,
Hallo! Hier Wien (Moreua). 6.0, Gramoplhone
Concert: Les Plaisirs champétres (Monteclair-
Casadesus); Aria from The Marriage of Figaro
(Mozart); Die Forelle (Selinbert); Aria from
The Marriage of Figaro (Mozart); Nocturne
from the Quartet in D (Borodin); Scherzo fromn

the Quartet Op. 12 (Rimsky-Korsakov). 7.15,
Talk: The DPolitical Situation in Europe—
Fugland. 7.20, Literary Review. 8.0, Orcliestral
Coneert conducted by Jean EKumps. Soloist:
Mlle. Strulers (Songs); Overture, The Barber
of Bamdad (Cornelius); Gymnopédies (Sat.e);
Syiphony in G No. 7 (Haydn); Prélude 2
I'a midi d'un faune (Debussy); The Nur-

sery (lngethrecht). 8.45. What a Life!—Sketch
(Urevess2). 9.0, Concert (continued): Sclection
from Arlequin (d'Ollone); Aria from Faust
(Gounmd) ; Selection from Louise (Charpentier);
Two Arias from The Tales of lloffmann (Offen-
bach); Waltz from Faust (Gounod). 10.0, Talk
on Gardening. 10.10, Concert by the Tea-Room
Orehestra: Florentine Mareh (Fucik); Strauss
Waltz Potpourri (Weber); Petite Suite Ttor
Pianotorte and Orchestra (Olsen): Ronde des
TLutins (d'Ambrosio): Sclection from Lilac Time
(Schubert-Berté):  Tango, Rosario (Novno);
Fantasia on ltalian Songs (de Micheli); Wrltz,
Dance away the Night (Thompson); Foxtrot,
Do-ray-mi-fah-sol  (Sylviauo). 110 (apprax.),
Clos¢ Down.

BRUSSELS (No. 2); N.L.R. (338.2 metres); 15
kW ; Programme in Flemish.-—12 noon, Grino-
phone Concert of Light Music. lu the interval
at 12.30 p.m., Weather. 1.0, Trio Concert : Fraus
Wigy (Violin), P. Leemans (Piano'orte) and De
Nocker (‘Cello): Spanish March (Volpatti);
Waltz. Etincelles (Waldteufel);  Narcissus
(Nevin): Selection from Monsieur Beaucaire
(Messager); Cradle Sony (Gretchaninov);
Anhade printaniere (Lacombe); Selection from
Sylvia (Delibes); Soir a Rio (Callemien); Scherzo
for 'Cello (Van Goens); Petite Suite (Chamin-
ade). 5.0. Orchestral Concert conducted by Jean
Kumps: Symphony in B Flat (Schubert); Two
Basque Airs (Knmps): Romance in F for Violin
(Beethoven); Scherzo and Nocturne from A Mid-
sutmmer Night's Dream (Mendelssohn); Villuge
Dances  (Grétry). 6.0, Gramophone Records:
selections from Ronny (Kilmian); Selection from

Pavanini (Lehdr). 6,15, Reading. 6.30, Gramo-
phone Records of Variety Music. 7.15, Talk.
7.30, Agricultural Report. 8.0, Knokkelleen,

Operetta in Three Acts (lullebroeck). In the
intervals at 8.45, Dramatic Programme, aund at
10.0, L+ Journal Parlé, 10.30, Gramoplione
Dance Music: Foxtrot, It's great to be in love;
Selection from Waltzes from Vienna; TFoxtrot,
Blugs in my heart; Waltz, Beautitul Ohio;
Tango, Wenn du -einmal mich hetriigst; Fox-
trot, I'm a dreamer; Waltz. Missouri: Tango.
Yergih, vergib Paloma; Ioxtrot, Singing in the
path tub. 11.0 (approx.), Cloze Down.
BUCHAREST (394 metres); 12 kW. 4.0 p.m,,
Conecert of Light Music and Routnanian Music by
the Sibiceano Orchestra. 5.0, News and Tine
Signal. 5.10, Coneert (continued). 6.0, Talk on
1listory and Geography. 6.40, Popular Music on
Gramophone LRecords. 7.0, Dramatic Programme.
7.45, Roumanian Music by the Lneca Orchestra.
8.45, News Bulletin and Close Down.
BUDAPEST (550 metres); 185 kW.—Also re-
layed on 210 metres from 7.40 p.n. till Close
Down.—5.0 p.m., Concert hy the Karl Toll Cigany
Band. 6.0, Talk on the Fdueation of Children.
6.30, C(embalo Recital by Andor Krudyv. 7.0,
Answers to Correspondents. 7.40, Recital of
Alois Turnay's Songs hy Nikolaus Szedo. accon-
panied by the Composer. 8.15, Variety Pro-
gramme by lia Szdsz and Ludwig Szendy. 9.0,
t'oncert hy the Band of the First Royal Hun-
garian Infantry Regiment. conducted hy Richard
Friesay: March from Rienzi (Wagner); Waltz
(Johaun Strauss); Hungarian Overture (Schiem-
mel); Selection from Lueia di Lammermoor
(Donizetti); Kurnez Fautasia (Fricsay); 1n
ecinem Musik-Automaten Salon. 10.30, Time
Signal, Weather Report and News RBulletin. fol-
lowed by Concert by the Nindor Soviinka Cigany
Band. relayed from the Baross (‘afé.
COPENHAGEN (281 metres), 0.75 kW.. amd
KALUNDBORG (1,153 metres), 7.5 kW.—12 Noon,
Time and Chimes from the Town Hall. 12.2 p.m,,
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String Lnsemble Concert retayed from the Hotel
d’Angleterre,  2.0-2,30, Interval. 2.30, Gramo-
phone Concert.—Kerstin Thorborg: Berceuse de
Jocelyn (ttodard). Beniamino Gigli: Good-hye
(Tosti). Lva Turner: Aria from Aida (Verdi).
Two Selections (May)—(a) Musik muss sein, (b)
Wenn ich vergniigt bin. Richard Crooks: T'll
Always be True (Benatzky). Sid Phillips:
Graany's Photo-Album (Greer). Rudy Vallee:
Begging for Love (1. Berlin). 3.0, Programme
for Children. 3.30, Orchestral Concert conducted
by Emil Reescn: Soloist, Minna Nyegaard (Vio-
lin); Overture. Mascarade (Carl Nielsen); Waltz,
Dolores  (Waldteufel); Serenade (Rygzaard);
Suite, Four Ways (E. Coates); Waltz from Pier-
rette's Veil (Dohnauyi); Violin Solos—(a) Pou-
pée valsante (Poldini-Kreisler), (b) Lotus Land
(C. Scott). (¢) Spanish Dance (Falla-Kveisler);
Prelude to Vifandaka (Tofft); Iantasia on
lichbrew Melodies (Jul. Reesen); Three Pieces
arrunged for Strings (Launy Grondahl)—(a)
Bourree, (h) Aria, (¢) Minuet; Swedish Dance,
Na. 4+ in D (Aulin). 5.40, Exchange and Fish
Market Prices. 5.50, Talk. 6.20, French _Lesson.
6.50, Weatlier Forecast. 7.0, News DBulletin.
7.15, Tine Signal. 7.32 (from the Odense Studio),
Talk arranged by the Tourist Socicty. 8.0,
Chimes from the Town Hall. 8.2, International
Programme of Workers' Songs and Poems.—
English Soung, Russian Song, French Song (de
Geyter). Readings: (a) henmark—Aage lHerr-
mann; (b) Switzerland—Marcel Martinet; (c)
germany—Fritz Riebold. Austrian Song (Scheu),
Duteh Song (Nobel), Swedish Song, Polish Song.
8.45, Orchestral Concert of Operetta Music, con-
ducted by Launy Grondahl: Overture. Girofié-
Girotla  (Lecoeq); Selection from Mam’'zelle
Nitouche (llerve); Selection fromi Der Bettel-
stwdent (Millocker); Overture, Prinz Methusalemn
(Joh. Stranss). 9.15, Readings. 9.45, Song Recital
by Inger Steckmarr hermnnn. 10.5, News Bulletin.
10.20, Ovehestral Coneert condncted by Launy
(irondaht: Overture, Le Roi d'Yvetot (Adam);
Secrets (Ancliffe); Oriental Procession (Ganne);
Waltz, Mein Lebenslauf ist Lieb und Lust (Jos.
Stranss):  Perpetuum mobile (Joh. Strauss):
Manwuvre March (Jul. Reesen). 10.45, Dance
Muszie from the Lodherg Restaurant. In the
Interval. at 12 Midnight, Time and Chimes from
the Town Hall. 12.15 a.m. (Sunday). Close Down.
DUBLIN, Call 2RN (413 metres), 1.2 kW., and
Cork (224.4 metres).—1.30-2.0 p.m., Time Signal,

weather Forecast, Stock Report, and Light
Music on Gramophone Records. 7.20, News
Bulletin. 7.30, Time Signal. 7.31,  Talk
(to be announced). 7.45, QGaedhilg. 8.0,

R. O'Dwyer Coneert by the Augmented Station

Orchestra, condncted by the Composer. 8.30,
Variety IProgrammme. 8.50, Contralto Solos

by Muirin Fenning. 9.0, The Augmented Station
Orchestra.  9.30, Selections from The Quaker
Girl (Jdonel Monckton), by Ili'da White (Sop-
rano). 9.40, The Augmented Station Orchestra.
10.30, Time Signal. News and Weather Forecast.
10.40, Weekly Sports Review and Close Down.

FRANKFURT (390 metres), 1.5 kW., and Casse!
(246 metres).—12 Noon, Concert. 12.50, News
and Weather. 12,55 Time Signal. 1.0, Gramo-
phone Concert: Selection from The Gipsy Baron
(Joh. Strauss); Waltz, Transaktionen (Jos.
Strauss); Song from The Arabjan Nights (Joh.
strauss); Waltz, Bs war einmal ein Walzer
{Lehar); Potpourri of Old Viennese Songs, Wei-
ner Erinnerung; Song from The Rose of Stam-
houl (IFall); Duet from Das Fiirstenkind (Lehar);
Two Pieces from Liselott (Kiinnecke-triindgens-
Liedtke-Rebner); Hungarian Song from Gitta
entdeckt ihr lerz (Brodszky); Two Songs from
The Czarevitch (Lehar): Potpourri for Soloists,
Choir, and Orchestra, White Horse Inn (Benat-
zky); Funiculi-Funicula (Denza). 2.0 (in the in-

terval), News. 2.40, Sponsored Coucert. 3.20,
Weather Report. 3.25, Time and FEcononic
Notes. 3.30, Programme f{or Children. 4.55,

liconomic Notes. 5.0, See Stuttgart. 6.15, fco-
nomic Notes. 6.25, A Discussion: The Stage and
Dunecing.  6.50, Se¢ Stuttgart. 7.15, Time and
Announcements. 7.30, An Interview with
Johannes Schlaf on the Occasion of the Author’s
Seveutivth  Birthday. At the Microphone:
Johanunes Schlaf anid Friedrich K. Roedemeyer.
8.0, Variety Programme from the Kurtheater,
Bad Homburg, ineluding a One-Act Cotnedy

(Johann Nestroy). and a Radio Potpourri
arranged and comducted by Eduard Kiinnecke.
10.20, Time and News. 10.45, Concert from

Langenberg. 12 Midnight (approx.), Close Down.
HAMBURG, Call HA (in Morse) (372 metres);
1.5 kW.: Relaved by BREMEN (270 metres);
FLENSBURG (218 metres); HANOVER (566
metres); and KIEL (232.2 metres).—4.30 p.m.
(from Hanover), <oncert from Bad Ncenndorf;
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Overture: The Barber of Bagdad (Corunelius);
Siegliried Idvll (Wagner); Selection from Boris
Godounoy  (Moussorgsky); selection from The
Czareviteh (Lelmar); Overtire: A Waltz Dream
(0. Straus); Selection from Der Frauenfresser
(gysler); Triumphal March from Aida (Verdi).
6.0, Talk for Country Women. 6.5, Talk for Anti-
quarians. 6.39, Dialogue: Mining in Malay. 7.0,
Topical Talk. 7.15. Weather Report. 7.20 (from
iGiel), Variety Concert by the Griiss Gott Double
guartet: lm Herbst da muss man trinken (Mar-
schner); Folk Melody: Das Monchlein; Yon den
zwei Hasen (Othegraven); Liitt Matten de Has
(Solbriigk); Jiigerslust (.Astholz); Folk Melody:
Pappelmiunlchien; Feuer her (Reinecke); Der
Tauber und die Taubin (Kirehl); Heda, Wein
her! (Zollner); Heiratsgalopp (Kuntze). 8.0,
Nebellorn—a New Cabaret with Willy Hagen.
10.0, Time and News. 13.20, Dauce Music from
the Haus Siegler.

HEILSBERG (276.5 metires); 60 kW, and Dan-
zig (453.2 metres).—11.30 a.m., Concert by the
Little Wireless Orchestra, conduncted by Kugen
Wilcken; Overture: BMaritana (Walluce); Suite
from Peer Gynt (Grieg); Nilflutenwalzer (Johann
Strauss); Bizet Potpourri (Urbach); Overture:
Boecaccio  (Suppé); Was  Blumen triiwinen
(Traunslateur) ; Slavouie Rhapsody (I'riedemann);
Selection from The Czareviteh (Lehir). 1.5
p.m.,, Gramophone Concert, Overture: The
Thieving Magpie (Rossini); Liehesfeier (Wein-
gartner) ; Mailied (Bkume); Ballet Music (Popy);
Madonna mia (Ruggieno): The Last ‘Tango;
Rudolph Valentino (Volkov); Selection from
Wiiite llorse Inn (Benatzky): So im Voriiber-
gehin (Meisel); Siboney (Leenoua): Three Little
Times (llajos); Miidi in Wien wird es Friihling
(Doelle); Stolz Potpourri.  2.30-3.30, Interval.
3.30 (from Danzig), Handwork for Children. 4.0,
Concert by the Kanigsberg Opera House Or-
chestra, conducted by Karl Hrubetz; March:
Perpetuum mabile (von Blon); Overture: Czar
and Carvpenter (Lortzing): .Ballet Music from
Rund um Wien (Bayer); Potpourri of Hungarian
Songs (Hrubetz); Overture: La Clochette de
I'Ermite (Maillart), Im Walzerrausch (Lincke),
Der Spielmann (Somuer); Dbutch Folk Songs;
Intermezzo, Diinen-Geister {I'liigge); Pizzicato-
Walzer, . Pavlova  (Meyer-Tieinund); Concert
Polka: Waldlercherl, Kuckuck wund Irosch
(Wagner): Mareh: Noch Wien (Bayer). In the
interval at 5.0 (approx.). Film Review {rom
Danzig. 6.0, Programme Announcements. 6.10,
Programmme Announcemeuts in Esperanto. 6.15,
Agricultural Press Review. 6.30, Market Prices.
6.45, Falk: The Tercentenary of Rassel Gramimar
School. 7.0, Talk: Foreign Mails. 7.20, Weather
Report. 7.30, See Frankfurt. 8.0 (fromn Danzig),
Variery Programme arranged by Otto Normanu.
In the interval, Weather, News and Sports Notes.
After the Programmes Dance Music from Berlin
(Witzleben). 12.30 a.m. (Sunday), Close Down.
HILYVERSUM (296.1 metres); 20 kW (7 kW up
to 440 p.m.).—6.25-8.40 a.m., Programme of the
Workers' Radio Seciety (YARA), 6.25 to 6.40 and
7.10 to 7.25, Physical Culture Lesson. 7.40,
Variety Music on Gramophone Records. 8.40,
Concert by the Drukker Trio. 9.40, Religious
Programmme by the Liberal Protestant Radio
Society (VPRO). 9.55, Concert hy the Drukker
Trio. 11.40, Septet Concert, eonducted by Is.
Eyl. with Gramophone Interludes.  1.25-1.55,
Interval. 1.55, Edncational Talk for Workers.
2.10, Ulute Recital by J. Feltkamp; . Tiggers
at the Pianoforte:; Sonata No. 8 (Mattheson);
Joueurs de flate (Roussel). 2.40, Popular Music
on Gramophone Kccords. 3.10, Talk on Sports.
3.25, Concert by the llollandia Three (Accor-
dions). 3.40, Tulk on Journalism. 4.0, Accordion
Concert (continued). 4.10, Programme for Chil-
dren; Selections by the De Roodbhorstjes Chil-
dren’s Choir. comducted by Leida Tulsclier; Jo
Kickhefer at the Pianoforte: 4.40, I'rograinme
for Children. 5.40, Chamber dusic Concert con-
ducted by P. Tiggers. 6.10, Topical Talk. 6.25,
Variety Music on Gramophone Records. 6.48,
Variety Programme; the VARA Orelestra, con-
dneted by llngo De Groot; the VARA Dramatic
Ensemble and Soloists: Mia Dorel (Songs), Jolian
Jong (Organ). A. Roodenburg (Violin). Daat
Wins (Pianoforte), Teun de Klepperman (Topical
Talk). and Lou Bondy (Talk). In the interval
at 10.40, News aund Football Report. 11.40
(approx.), Close down.
HUIZEN (1,875 metres);

8.5 kW.—Programme

of the Catholic Radio Seciety (K.R.0.).
7.40 a.m., Oramaphone Recards of Variety
Music. 8.56.9.40, Interval. 9.48, Instrumental

Concert. 11.10,
and Police Notes.
1.40, Interval.

Religious  Address. 1140, Time

11.55, Sextet Concert. 1.25.
1.40, Gramophone Records of
Variety Music. 2.10, Programme for Children
3.40, Swimming Lesson. 4.10, Gramoplhone
Records of Variety Musie. 5.10, Esperante
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Programmes from Abroad—

Notes. 6.0, Press Review.  6.20, {iramophone
Records of Variety Music. 6.50, Talk. 7.10,
Programime to be ammounced. 7.25, Sports Talk.
7.40, Concert by the K.R.O. Orchestra, conducted
by Marinus van 't Woud; March from Boccaccio
(Suppé); Selection from The Girl in the
Taxi (Gilbert-Fetras); Overture, Gri-Gri
(Lincke); Vilja Song from The Merry Widow
(Lehdr); Selection from  Der liebe Augustin
(Fall); Two Selections from Das Veilchen vom
Montmartre ‘(Kalman); Selection from * The
Geisha ” (Jones); Potpourri, Kliinge aus Arka-
dien (Morena); The Caravan (Bayer); By the
Blue Hawaiian Waters (Ketelbey); Old Duteh
Dances (Siep), Niki-Marsch (Straus); Serenade
(Heykens); Parade der Dickbiiuche (Aubert);
The Clock and tlie Dresden Figures (Ketelbey);

The Kuight of the ilobby Horse (Lvans). 8.55
(in an interval), News, 10.40, Grimophone
Records of Variety Music. 11.40 (approx.),

Close Down.

KATOWICE (408 metres); 16 kW.—8.15, Concert
of Light Alusic. 10.10, C‘hopin Piauo Reeital.
10.45, Weather Forceast, 10.55, Dauce Msic.
LAHTE (1,796 metres); 54 kW, Relayed by
HELSINKI (368.1 metres).—6.15 p.m., Orchesiral
Selection: Suite, Caucasian Sketclies (Ippolitov-
Ivanov), 6.40, Talk. 7.5, Voeal Quartet Selec-
tions.  7.25, A Dialogue.  7.50, Finnish Songs.
8.10, Orchiestral Concert of Waltzes: Donauweib-
clien  (Strauss); Tritume autf  dem Ozcan
(Gung’l); Mofballtinze (Lanner). 8.45, News in
Finnish and Swedizh. 9.15, Military Music from
the Kappeli Restaurant. 10.0 (approx.), Close

Down.

LANGENBERG (473 metres); (0 kW.—12 Noon,
Coneert from Frankfurt, 12.50 p.m.,, Weather;
Annonncements and Time. 1.0, Concert, con-
ducted by Wolf; Marel, Bie Freundschattsflagge
(Blow); Overture, The Black Domino (Auber);
Suite, Ans aller Herren Linder (Moszkovsky);
Serenade, Dein Bild {Holland); Selections from

Rtradella {Flotow); Waltz, Griifin Pepi
(Ntrauss); Potpourri of Russian Folk Songs and
Dance  Musie, Wolga-Klinge (Lindemann);

Champagner Galopp (Wicgand). 2.35, Gramo-
phone (Concert of Popular Music. 3.30, Econoniie
Notes and Time. 3.50, Programme for Children,
4.20, Talk: Touring in the Rhineland and West-
phalia—From the River Sieg to the River Lahn

i Four Days. 4.40, English Lesson. 5.0, Cone
cert. 6.15, Talk: Marriage in the Modern
Novel, 6.40, Talk: The Formation of Character.

7.0, Weather, Thue, Economic Notes, and Sports
Results, 7.15, Wireless Notes. 7.30, Talk: The
Fiftieth Anniversary of the Evangelical Workers’
Society. 7.55, News Bulletin. 8.0, Variety Pro-
gramme by the Orchestra conducted hy Drener.
10.5, News and Sports Notes. 10.20, Concert con-
ducted by Wolf. 12 Midnight, Dance Music.
1.0 am. (Sunday). Clese Down.

LEIPZIG (259 metres); 2 kW.: and DRESDEMN
(319 metres).—5.0 p.m., Concert by the Leipzig
Symphony Orchestra, condueted by Theodor
Blumer. Selection from Der Kuhreigen (Kienzl);
Waltz, Elegy, and Finale from the Serenade for
Strings, Op. 48 (Tehaikovsky); Torkish Mareh
from the Sonata in A (Mozart): Tone Pictures
from King Alfred (Reinecke); Waltz, Aquarellen
(Josef Strauss);  Sehlummerlied (Ries); Selee-
tion from The Duchess of Chicago (Kdlman);

Waltz from Der Schiitzineister (Ziehrer). 6.30,
Talk: Be Brief. 6.50, A Modern Diectionary.

7.0, Talk: The Extinction of Prehistoric Animals
and the Future of Mankind. 7.30, Two Nastern
Legends (Dorosevic, translated from the Russian
by Johannes Dietrich), 8.0, Liigzen haben kurze
Beine—Children's  Cantata  in Two  Parts
(Dessau); The Dessan Children’s Choir and the
Orchestra of the Fricdrich Theatre, Dessan, con-
dueted by Erich Rex. 8.30, (‘abaret Programme
from Langenberg. 10.5, News Bulletin. 10.15
(approx.), Conecert relayed from the Castle in
Belvedere Park, Weimar; The Weimar Muni-
cipal Orchestra, conducted hy Ernst Pretorius;
and ‘the Freundschaftssingerhund, condneted by
Karl Fischer. Soloist, (ircte Welz (Soprano);
Nachtgesang itm Walde, Op. 139 (Schubert);
Nocturne No. 3 for Orchestra (Ilaydn); Nacht-
mnsik, Op. 64 (Zilcher).

LJUBLJANA (574.7 metres); 2.5 kW.—6.30 p.m.,
(fymnastic Course. 7.0, Englisit Lesson. 7.30,
Talk: Radio Announcers. 8.0, Concert by a
Mijlitary Band. 9.0, Concert by a Vocal Octet.
8.30, Concert of Light Music. 10.0, Time Signal
and News Bulletin.  10.15, Conccts of Light
Musie (contd.).

LWOW (381 metres); 16 kW.—4.10 to 4.55 p.m,,
See Warsaw.  4.55, Programme for Children.
5.20, Concert condneted by Seredynsky. 6.0,
Divine Service relayed from Wilno (563 metres).
7.0, Miscellaneous Items. 7.25, Talk by Albert
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Casteilo 7.40 to
Ilustrated Talk on
prox.), Close bown.

LYONS (La Doua) (PTT) (465.8 metres); 1.5 kW.
—7.0 p.m,, Light Music on Gramophone Records.
7.30, Radio Gazette for Lyons and the South-
East. 8.30, Programme arranged by the Cham-
ber of Commerce.

MADRID (Union Radio) (Call, EAJ7) (4243
metres); 2 kW.—8.0 p.m., Chimes, Market
Prices, Technical Talk, and Reqguest Gramophone
Coneert. 9.15 to 9.30, News Bulletin. 10.0, Lin-
guaphone French Lesson. 10.30, Chimes, Time
Signal, . and Musical Comedy Selections.  12.45
a.m. (Sunday), News Bulletin. 1.0, Chimes and
Close Dowun.

MORAVSKA-OSTRAVA (263.8 metres); 11 kW.—
7.0 p.m., See Prague. 10.15, Programme An-
nouncements and Theatre Nutes. 10.20, Caught,
Comedy in One Aet (Schlegl and Marvan), fol-
lowed by Voeal and Orchestral Concert.
MUNICH (533 metres); 1.5 kW. Relayed hy
Augsburg and Kaiserslautern (560 metres) and
Nirnberg (239 metres).—5.0 p.m., Orchestral
Concert, conducted by Erich Kloss. 6.15, P'ro-
graymme for Children. 7.0, Elsa von Wolzngen,
in Songs to the Lute. 7.25, Talk: The Speed
Track Racer. 7.45, Wireless Notes. 8.0, Variety
Programme. 9.10, See Bresjau, 10.20. Tine
Signal, Weather Report, News Bulletin, and
Sports Notes. 10.45, See Langenberg.

OSLO (1,083 metres); G0 kW. Relayed by
Fredriksstad  (367.6 metres); Hamar (560
metres); Notodden (447.1 metres); Porsgrund
(453.2 metres); and Rjukan (447.1 metres).—
5.15 p.m,, Programme for Children. 6.15, Nor-
wegian Music on National Instruments. 6.45,
Talk on  Economics. 7.0, Announcements,
Weather and News., 7.30, Talk. 8.0, Time Signal.
8.2, Orchestral Coneert, condueted by Itngo
Kramm. Soloists: John Neergaard and Axel
Nicolaysen (Vocalists): Mareh, 1iallo, Oslo Call-
ing  (Grunstrom); Overture (Reissiger); Pot-
pourri of Norwegian Melodies (Birknes); Chant
de Veslemdy (Halvorsen); Waltz (Sinding): An
den Triilling (Grieg); Persian Danec  (Svend-
sen);  Choral  Selections:  Suite,  Caneasian
Sketehies  (Ippolitov-Tvanov): In a  Monastery
Garden (Ketotbey): Spanish Danee (Glazonnov);
Waltz (Vinsnes): Selection (Rilenberg): Czardas
(Grosspany:  Mareh, Sonja  (Facohsen).  9.40,
Weather mnd News. 10,0, Topieal Talk. 10.15,
Reading.  10.45, Dance Music. 12 midmght
(approx.). Close Dowil.

PALERMO (Ente [Italiano Andizieni Radio-~
foniclic) (542 metres); 3 kW.—5.30 p.m., Light
Music on Gramophone Reeords., 6.0 to 6.30,
Programme for Children. 8.0, Annonneements,
Radio Giornale dell’Enit. Agrienltural Notes and
Giornale Radin. 8.20, Light Music on Gramo-
phone Records, In the interval at 8.25, Sports
Notes. Time Signal. and Announcements. 8.45,
La Reginetta delle Rose (The Little Queen of
the Roses). Operctta in Three Acts (Leon-
cavallo). TIn the intervals, Review of New Books
and Miseellaneous Announcements.  10.55, News
Bulletin and Close Down,

PARIS (Eiffel Tower), Call FLE (1,4457
metres); 13 kW.—Tie Signals (on 2,650 metres)
at 10.26 a.m. and -11.26 p.m. (preliminary and
6-dot signals). 6.45 p.m., Mnsical Programme.
7.0, Le Journal Parlé. 8.20, Weather Report.
8.30, Dramatic Programme: (a) Angoisses,
Comedy in Three Episodes (Caillas). (h) Le
Candidat, Vaudeville in One Act (Monjardin),
(¢) Yvette a de 1'Ordre, One-Act Play (Roudié).
In the interval, Wireless Notes. 10.0 (approx.),
Close Down,

PARIS (Poste Parisien) (328.2 metres); ¢0 kW.—
7.0 p.m., Light Music on Gramophone Records.
News, and Annonncements. 7.30, Sponsored
Gramophone Concert. 8.30, Gramophone Records,
Talk, and News. 8.45, Vocal and Orchestral
Concert: Tntrodnetion to the Lvrie Drama
L'Etranger (d’Indy); Torn Solo, Pavane pour
une Infante Défunte (Ravel): Souvenir, Ber-
cense and Claironnerie, from the DPgtite Suite
(Ducasse); eor Anglais Solo: Nuages from Noc-
turnes (Debussy): Suite Francaize (Casadesus);

10.50, sce
Musie.

Warsaw. 10.50,
12 midnight (ap-

Ballet Suite from Le Pavillon d'Armide
{Teherepnin); The Swan of Tionela (Sibelius);
Little Sunite (Borodin); Serenade Burlesque

(Sehmitt); Marche de Féte (Biisser).

PARIS (Radio Paris), Call CFR (1.725 metres);
75 kW.—6.45 a.m., Physical Culture. 7.30,
Weather and Physical Culture (contd.). 7.45,
Gramophone Records. 8.0, News, Weather
and Press Review. 12,30 p.m., Gramophone
(Concert: Aimons dans le Mystdre (Persiani-
Bonnier-Charpentier) ; Marionettes (Glazounov);
Vision de Salomé (Joyee): El Relicario (Padilla);
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Miami (Loyranx); Ginette (Paradis); Clair de
Lune (Ketelhey); Polka des As (Marceaun); Ay,
Ay, Ay (Perez Freire); Jack Baby (Loyrauxy;
The Bliue Waltz (Margix); Piccolo  (Osear
Strans); Emuna Livry (Pirouclle); Tesoro Mio
(Becueel); Le Temps des Cerises  (Renard);
Romance (Svendsen); Circus Memories (Peter);

Simple  Aveu (Thown¢); Glow-worm  Gavotte
(Lincke); A Wedding Procession  in  Lilliput
(Translateur). 1In the interval. News and

Weather. 3.0, Programme for Children. 3.45, Mar-
ket Prices. 6.30, Market DPrices, Weather, Agri-
cultural Report, Agricultural Talk, and Racing
Results. 7.0, Talk wrranged by the Union des
Grandes Assoviations Frangaises. 7.10, Technical
Talk by Colonel Bourgoin. 7.30, Elementary Book-
keeping Lesson. 7.45, Press Review, Commercial

Prices and News. 8.0, Lilerary Reading. 8.30,
News, Sports Notes. and Weather. 8.40, Review
by René Dorin. 8.45, Humorons Programme,

9.15, Press Review and News. 9.30, Convert by
Bela Rex and his Viennese Orclhiestra: Selection
fromn Countess Maritza (Kdlmdn); Moonlight on
ithe Alster (Fetras); Lehir Potpourri; Gipsy
Song; The Two Gnitars; Das Lied ist Ans
(Stolz).

PITTSBURGH, Westinghouse Electric (KDKA)
(306 metres); 25 kKW.—9.0 p.m., Teaberry luse-
ball Scores. 9.5, Pelheco Weather Report, 9.7,
Rhythmic Serenade from New York. 9.30, Ta'es -
of the Pennsylvania State Palice: Behind the

Law. 945 NKDKA Kiddies’ Klub, 10.0, Tea-
berry Baseball Scores. 10.5, David Lawrence
Dispateh. 10.10, KDKA Artist Bulletin, 10.12,

Programme Anouncements. 10.15, Roscyhits. by
A. K. Rowswell. 10.30, Stories for Children by
Louise Guirand 10.45, Little Orphan Annie,
from New York. 10.50, Temperature TReport.
10.51, Weather Report. 11,0, Time Rignal. 11.1,
Tewperature Report. 11,2, Whe's News To-day
11.7, Teaberry Sport Review. 11,12, Press Ne
Reeler. 11,15, Programme  to  be  annonneed.
11.30, TMotel William Penn  Orchiestra. 11,59,
Time Signal. 12 midnight—3.0 a.m. (Suntday),
New York Rcelay. 12 midnight, Pepzodent
Amos 'noAndy. 12,15, Tastyeast Jesters. 12.30,
Sacred Songs. 1.0, Danger Fighters. 1.30, Dance
with the Countess D'Orsay. 2.0, Porto-Rican,
American Tobaeeo Programme. 2,30, The First-
nighter 3.0, Programme to be abnounced.
3.15, llomey and Obd-Yashioned Quartet. 3.30,
Twenty Fingers of Sweetness from New York.
3.45, McCravy Rrothers from New York., 4.0,
Time Signal. 4.1, Tealierry Sport Review. 4,11,
Temperature  Report. 412,  Weather  Report.
4.15, Press Last-minnte News. 4,20, Messages to
Explorers and Missionaries

POZNAN (335 netres); 1.9 kW.—7.0 p.m., Mis-

cellaneons  Ttems  and  Anuouncements,  7.15,
Tonienl Talk  7.30, Talk on Journalism. 7.45-
10.45, See Warsaw, 10.45, Sports Notes and
Police Report. 11.0, Dance DMusic from the
Polonia  Café. 12 midnight (approx.), Close
Down.

PRAGUE (483.6 metres); 120 kW.—6.0 p.m.,
Talk on  Infinity 6,10, Agricultural Report,
6.15, Talk: Wowmen in Business. 6.25, German
Transmizsion:  Aunonncements 6.30, Talk:

The Iustritments of the Orchestra. 7.9, Mando-
line and Guitar Coneert: March, TLa Villauella
(Sartori); Waltz, Tramonte (Sartori); March.
Salve Lncerna (Gargano): Popular Potpourri
(Sartori): March, Al Brenere (Turati). 7.40,
Popular Programme. 9.0, Announcements. 9.f
(approx.). Brass Band Concert, condncted by
Koleta. 10.0, Time and News. 10.15, Announce
ments. 10.20, See Moravska-Ostrava.

RADIO-SUISSE ROMANDE (SOTTENS) (403
metres); 25 kW; Lausanne (680 metres) and
Geneva (760 metres).—12.30 p.m., Time Signal
from Nenchiite] Ohservatory. 12.31, Weather
Forecast and News  Bunlletin. 12.40  (from
Lausanne), GGramophone Concert of Light Music,
1.0, Exchange Quotations. 1.5, Granmophone
Concert (continned). 2.0 to 5.0, Interval. 5.0,
Time Signal from Neuchitel Observatory. 5.0
(fromm Vevey), Thirty-third Festival of Swiss
Music: Quartet for Two Violins, Viola and ’Cello,
Op. 8 (Hans Joachim Scliaeuble) by the Berne
Quartet; Neues Iloffen, Song Cycle for Mezzo-
Soprano and Pianoforte by Mme. Tlona Durigo
and Walter Frey; Suite for 'Cello and Pianoforte
(Lang), by Franz Hindermann and the Com-
poser; Two Songs for Voice and Pianoforte
(Fraugois Demierre), by Isabelle Bard and the
Composer; Quartet for Two Violins, Viela and
’Cello (Binet) by the de Ribaupierre Quartet:
Quartet for Clarinet, Trumpet, Bassoon and
Pianoforte (Rudolf Wittelsbach). 7.0, Weather

Forecast. 7.1 (from Geneva), Dance Music on
Gramophone Records. 7.38, Talk: The Week in
International Polities. 7.55, Announcements,

8.0, Orchestral Concert conducted by Robert
Echenard. 9.0 (from Geneva), Two Stories, by
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Programmes from Abroad-—

Pencil. 9.20 (from Lausanne), (‘oncert of Coun-
try Music by the Orchestra *‘ Les Wonrzis,” of
Vevey.  Humorous Anecdotes in the interval.
10.0, Weather Forecast and News Bulletin. 10.10
(front Mentreux), Dance Music relayed from the
Restaurant Le Perroguet. 11.30 (approx.). Close
Down.

RIGA (525 metres); 15 kW.—6.0 p.m., French
Lesson.  6.30, Agricultural Talk. 7.0, Weather
Report. 7.5, Tntermezzo, Comedy in Three Acts
(Schnitzler). 8.0, News Bulletin. 8.20, Concert.
9.0, Weather and News. 9.15, The Link., Drama
in One Act (Strindberg). 9.45, Dance Music.
11.0 “ _pprux.). Close Down.

ROME, Call 1RO (441 metres); 50 kW .—Relayved
by Naples (31% metres) and 2RO (43 metres).
8.15 to 8,30 am., Giornale Rad o and Announce-
ments. 12 poon, Gramophone Records of Var.ety
Music.  12.35, Weather Forecast. 12.45 to 2.0,
Sextet Concert with Wualter Somme (‘Cellu):
L'llistoire d'un Pierrot (Costa): Serenade, To
you (Czibhulka): Intermezzo.  Bambole Lenci
(Marcello) ; 'Cello Solos: () Intermezzo, Goyes-
eas (Granados-Cassadd), (b) llupgarian Caprice
(Dunkler); Seleetion from La Mascotte (Aud-
ran); Pimpinella  (Zuceoli); Le baruife traste-
verine (Uardoni). In the intervals at 1.15,
Glarnale Radio and Exelange, and at 1.30, Time
amd Aunouncements. 5.0, Iixchange. Report of
the Roval Ueographical Socicty, Giornale Radio
;ynd Aunnouncements. 5.45, Reading. 5.30, bhuiets
for Two Sopranos by Vieginia Brunetti and Maria
Soccorsi ;. Quanda lo stral spezzai  (Paizicllo):
La pesea (Rossini); Through the Leaves (Rubin-
stein). 5.45, Concert: Selection from Semiru-
Inide (Rossini); The Wultz you gave to ue
(King): Intermeszo. Mars and Venus Ganne) ;
Violin Solo: Tambourin chinois (Delibes): N
turne froin Coppélia (Delihes); You didn't
to tell me (Donaldson). 6.15, Gio:nale deh it.
6.25, Tulk: Bologna. 6.55 (Naples), shipping and
Sports Notes. 7.0, Atwospheric Signals, L
in Morse, Agrienltural Notes, Giornale Rad:
Press Review. 8.0, Time, Announcements and
Gramophone  Records of Varicty Music. 8.30,
Sports Notes and Announcements. 8.45, 1 Puri-
tani (The Puritans), Opera in Four Acts (Bel-
lini). In the intervals: Review of Books and
Tatk: At Table with the Chinese. News after
the I'rogramme,

SCHENECTADY (WGY) (379.5 metres); 50 kW.
Refayed at intervals hy W2XAF (31.48 metres)
and by W2XAD (19.56 metres).—9.0 p.m., Alex
Drassein’z Ovehestra rom New York. 9.45, The
Studio Busemble.  10.1511.0, New York Reiay.
10.15, Skippy. 10.30, Soloist. 10.45, Laudt Trio.
!1.0. Joe and Eddie. 11.15, Waldort Oreliestra
from New York. 11.3¢, American Trio. 11.45,
De  Witt Clinten  Orchestra.  11.55.  Baseball
Seores. 12 Midnight (WGY only)., De Witt ¢lin-
tou Orchestra. 12 Midnight (W2XAEF aunly),
Stoex Reports and News Ltems. 12,15 a.m. (Sun.
day), Weather Report. 12.16-1.15, New York
Relay, 12.16, Laws that Safegmiard Society, 12.30,
June Pursell in Popular Ballads. 12.45, Trials ot
the Goldberghs. 1.0, Bridge Lesson. 1.15, Ber-
nard Nilberg (*Cello). 1.30-4.0, New York [tclny.
1.30, Nutional Advisory Council in Radin on
Fdueation. 2.0, Drama K-7. 2.30, Club Valspar.
3.0, Luchy strike Dance lour. 4.0, De Witt Clin-
ton (hrehestra. 4.30-5.30, New York Rielay. 4.30,
Iotel New Yorker Orehestra. 5.0, Ralph Kirberry
(Drean Ninger). 5.5, Buddy Rogers and his Cali-
fornian Cavaliers. 5.30, New Kenmore Orchestr.
6.0 (approx.), Close Down.
SCHWEIZERISCHER LANDESSENDER (Bero-
Miinster) (459 metres); 60 kW.; BASLE (244.1
metres); and BERNE (246 metres).—12.28 p.m.,

Time signal from Neuchitel Observatory. 12.30,
Weather Report and News Bulletin.  12.40,
Variety Programme on Gramophone Reeords.

1.15  (approx.), Surprise TItem, followed hy
Varviety Programme (continned). 1.50, Tnlerval.
3.30, Popular Music on Gramophone Records. 4.30
(irom Basle), Tulk jfor Workers: The Basle
Municipal Labour Market. 5.0 (from Basle), Ac-
cordion Concert by the Meister Accordion 'lub.
5.30 (from Basle), Health Talk. 6.0, Variety
Musie on Gramophone Records. 6.15 (from Basle).
Listeners’ Quarter of an Hour. 6.30 {irom
Zirich). Technical Talk. 7.0 (from Zarich),
Chimes and Market Prices.  7.30, Musical Pro-
gramme. 8.0 (from Basle), Swiss Programme
for  Fareigners. Programme Dby the Basle
Orchiestra, condneted hy Gattiried Becker; Swiss
sSongs by the Lasle Reveille Choir; and Rewmd-
imgs hy Werner Hausmann, Otto Klnth., and
Aiois Riickli from the works of Swiss Anthors
in German. Irench, and Italian. 9.30, Weuther
Torecast and News Bulletin. 9.45, Oid and New
Dance Mnusie on  Gramophone Records. 11.0
{approx.). Close Down.

STOCKHOLM, Cnll SASA (436 metres); 55 RW.

a2y
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SATURDAY—co‘ntinued.

Relaved by BODEN (1,229.5 metres); GOTEBORG
(322 metres); HORBY (257 metres); MOTALA
(1,348 metres); OSTERSUND (770 metres); and
SUNDSVALL (542 metres).—5.30, Gramophone
Concert of Popular Music.  6.30, Variety Pro-
gramme.  7.15, Weather Forecast and News
Bulletin, 7.30, Talk: Swcden as a Country for
Tourists. - 7.50 (from Ostersund), Military Band
Concert. 8.50, Talk. 9.45, Weather Foreeast and
News Bulletin. 10.0, Dance Music by Helge Lind-
bergs Orchestra. 1.0 (approx.), Close Down.

STRASBOURG (345 metres); 11.6 kW.—11.30
a.m., Uramophone Concert of Operatic and Light
Music. 12.45, News in French and German. 1.0,
Time Sigpal. 1.2, Gramophone Concert (con-
tinued). 2.0, Talk in French. 2.15, Dance Music
on Gramophone Records.  3.15-3.45, Interval.
3.45, Music Talk in French with IHlustrations:
J. S, Bach. 4.0, Dance Music on Grimophone
Records. 4.45, Talk in French: The Place of
the Cinema in Social Life. 5.0, Orchestral Con-
curt, eonducted by Roskam: March, The Honey-
moon (Rosey). Waltz, Fin de sitcle (Waldteu.
fel). Overture Le Macon (Auber). Andalusian
Romance (Sarasate). Selection from Tristan und
Isolde (Wagner). Ballet Music from Hérndiade
(Massenct). Nuits d’étoiles (Debussy). Spanish
Caprice (Volkman). 6.0, French Lesson in Ger-

man. 6.15, llorticultural Talk in French. 6.30,
Gramophone Concert.  Selection from Benvenuto
Cellini (Berlinz). Hnngarian March (Berlioz).

Potponrri, Fortissimo (Kahnan). Selection from
Zampa (1érold). Kiinsterleben (Joh. Strauss).
Seleetion Tvaitn The Daughter of the Regiment
{Donizetti).  Aie pitié (Bakaleinikov). Moscow
Bells (Karnavalov)., Le tango des mimosas
(Rawson). La vraie valse de Minuit. 7.30, Time
Nignal. 7.32, News in French and German. 7.45,
Gramophone Records of Light Music. 8.30, The
Grand Mogul: Opera in Four Acts (Audran).
10.30, Dunce Music from the Savoy. 12 Midnight
approx.), Close Down.

STUTTGART  (Miihlacker)  (360.5 metres);
G0 kKW aml Freiburg (570 metres).—10.0 a.m.,
Song Recita! by Hermann Lingor. ‘Two Songs
(Grieg): () Eros. (b) Ein Traum; Two Songs
(Liszt): (2) Du bist wie¢ eine Blume, (b) Ius
unss ein Wunderbares sein: Two Songs (Men.
delasolin): (a) Durch den Wall, (b) Tu dem
Walde. 10.20 (from Freiburg). Talk for Schools.
11.0, Time and Nvws. followed by Concert of
Cimiber Mugie in comnection with the Fifteenth
German Rach Festival, relayed from the Uni-
versity, llcidelberg. 12 Noon, Weather Report.
12.5 p.m., Sponsored Music. 12.15 (approx.). Con-
cert from  Frankfart. 12.50, Time. Weather,
News and  Prograinme  Annonncewments. 1.0,
Gramophone  Concert:  Heinrich Schlitsnns (a)
Arin from Czar and Carpenter (Lortzing). (b)
Aria from Zaza (Leoneavallo) :* Martin Aben-
broth (a) Odins Mecere t (Lowe), (h) Hein-
rieh Frits 8not: Brindisi. from Cavalleria Rus-
ticann (Mascagni): der Vogler (Lowe); Ohelge
Roswaenue;  Arvia from N Trovatore (Verdi);
The Berlin State Opera Orehestra: (a) Inter-
mezzo Trom  Cavalleria Rusticana  (Maseagni),
(1) Ballet Musie from Aida (Verdidd: Mar-
snerite  Pervas: Two  Arins  from Madame
Battertly  (fueeiniy:  Theodor  Scheill: ()
Arine from A M ed Ball (Verdi), (b) Aria
from Othielln (Verdi); The State Opera House
Choir: Selection from  Aida (Verdi): Terbert
Janssen: Two Arias from Tannhiiuser (Wag-
nery: Karin Branzetl: (a) Avia from Der Evan-
gelimann (Kienzl), (a) Aria from The Rhinegold
(Wauaner): Alareell Wittrisel: (a) Uebers Meer
(Kreme and Rotter), (1) Schlaf ein, mein Blon-
dengelein  (Perez Freire): Vera Schwarz: O
schiner Mui. from FEine Nacht in Vendig (Jo-
hann Stransg). 2.30, Choral Concert vonducted
by Otto Alt. Male Voice Choir: Du  fernes
Land (Vthmann): Women's Choir: der Trei-
heit Maienritt (Uthmann); Mixed Choir: Friih-
lingzhatschatt (Uthmann); Mixed Choir: Ostern
am Tiberstrom (Vierling); Mixed Choir: Trlése
divh (Lendvai). 3.0, Teading from the Works
of Theodor Storm. 3.30, See Frankfurt, 4.30
(fromn Mannheim), Concert by the Rield Sehram-
mel-Quintet: Erzherzog-Albreeht-Marseli  (Kom-
zak: Tolzer Sehittzenmarsch (Xrettner): Kon-
zert-Lindler  (Riehl Kastl):  Wiener  Weisen
(Schmidty; QGaitaler  Jiigermarseh  (Kosehat).
50, Orchestral Concert conducted by Gustav
Goriich. Soleist: Oskar Waolf (Flute); Selee-
tion from Pinue dame (Tehaikovsky); Selection
fromm Don Carlos (Verdi); Romanee for Ilute
(Saint-Saiéns) QOverture,  Nakiris lachzeit
(Lincke):  Waltz, Goldregen (Wiildteufeld ;
Volksliedehen und Mirehen (Komzak); Mari-
tann Waltz (Dellingery: Patpourri of Marches
{Komzak). 6.15, Time and Sports Notex. 6.25,
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6.50, Tulk: Prob-
University  Stu-

Talk: Goethe and Technigue.
lems of the Future Career of
dents. 7.15, Time and Weather. 7.30, See
Frankfurt.  12.20, Time. Weather, News, and
Programme  Annonncements. 10.45, Concert
from Langenberg. 12 midnight (approx.), (lose
Down.

TOULOUSE (Radiophonie du Midi) (385 metres):
8 kW.—5.45, Songs from Werther (Massenet).
6.0, Accordion Solns. 6.15, Orchestral Selee-
tion: Ballet éuyptien (Luigini). 6.30, Ilx-
change Quotations and Rucing Results. 6.45,
Sound Film Music. 7.0, Orchestral Selec-
tions. 7.15, Songs from (a) The Gipsy Baron
(Joh. Strauss), (b) Cihonlette (Hahn), and (¢}

La Mascotte (Audran). 7.30, News Bulletin.
7.45, Orchestral Selections. 8.15, Songs (Mias-
senet) from (a) Manon, and (h) Le Roi de
Lahore. 8.30, Mititary Music: A Hunting Scene
(Bucalossi); The Mill in the Black Forest
(Eilenbery); Overture. Moruing, Noon ard
Night (Suppé). 8.45, Accordion Seles. 8.0,

Concert: Desire (Manfred); Le promenoir des
denx amants (Debussy); J'ai eompris (Lenoir);
Solveig's Song (Grieg). Dance Music. 9.30,
Orchestral Selections. 9.45, Songs from (a)
Ciboulette (Hahin) and (b) My Wife (Irving).
10.0, Orchestral Selections. 10.30, North African
News. 10.45, Orchestral Selections from (a)
The Thieving Magpie (Rossini) and (b) The
Magic Flute (Mozart). 11.6, Concert of Light
Music. 12 midnight, Weather and Announce-
ments. 12.5 a.m., (Sunday), English Music.
12.30 a.m. (approx.). Close Down.

TRIESTE (247.7 metres); 10 kW.—7.5 p.m.,
Quintet Concert. In the interval at 7.25, French
Lesson on Gramophone Records. 8.0 till Close
Down. See Turin.

TURIN (273.7 metres); 7 kW. Relayved by
Milan (331.5 metres), Genoa (312.8 metres), and
Florence (500.8 metres).—6.45 p.m., Agricultural
Notes. 7.0, Announcements. 7.5, Musical selee-
tions: Stars and Stripes (Sousa); Serenata
florentina  (Castagnoli); Kelection (Katscher);
Selection from Lilac Time (Schuhert-Berté).
7.30, Time, Announcements. and tramophone
Records of Variety Music. 8.0, Giornale radio
and Weather. 8.15, Musical Selections: Pulein-
elln (de Nardis): Chants russes (Lalo); Inter-
mezzo. Puneh and Judy (Herbert); Cupido in
vonda (Fiorini). 8.45, Talk: Events and Prob.
lems. 9.0, Programme to he nunonnced. In the
interval: Review of New Books. 11.0, Giornale
radin and Dance Music from the Fiaschetteria
Toscana, Milan, 11.55, News Bnlletin.

VIFNNA (517 metres), 15 kW. Re'ayed by
GRAY (352.1metres), INNSBRUCK (283 metres).
KLAGENFURT (453.2 metres), LINZ (246
metres). amil SALZBURG (218 metres).—410
p.m.. Opening of the International Workers’
Dwellings  Exhibition, relayed froin Lainz.
4.30, Martina Wied reads from her Own
Works. 5.9, Orche.tral Concert: Overture,
The Land of Smiies (Lehar); Lagoon Waltz
from A Night in  Veniee (Ivlann Stranss);
Dance of the Waves 1tom The Loreley (Cata-
lani): Violin Solo: Ave Maria (llummer): Inter-
mezza Arom the Third Act _of Liamico IFri
(Mascauni): Scleetion from Boceaccio (Suppé)
Mezzanutte a Venezia (Ranzate) : Potponrri, Von
Wien durch die Welt (Hruby): Tango: Du darlst
nicht glwben. dass du der einzige hist (Sieczyn-
sky). 6.35, Music of the Streets: Talk with
Gramophone 1lustrations. 7.5, Topical Pro-
aramme.  7.35, Recital (or Two Violins—Senata
in D for Two Violins. op. 23 (Artlur Willner).
Canon aml Fugue op. 131 b (leger); Nuet in B
flat. ap. 30 (Spoluw): Passacaglia for Two Violius
(andel). 8.10, Time. Weather, and Programme
Announcemeuts. 8.25, ‘“John Law.” a Radio
Plav  (Paul  FPrischauer). 10.0, News and
Weather. 10.15, Concert by the Adolf Pauscher
Orehestra,  with  Viktor  Sternan (vocalist):
Marching Song. Fin bischen Frewde (Michael
Krausz); Slow Fox-trot. Fs uibt noch Miirchen
(Lehiir) : Fox-trot, Joszi (B&lin-Sobotka): Waltz,
Nur wm dich zn lieben, méeht ich ewig lehen
(Stolz): A Life Story in Melody and Verse
(Petrak-Sternan):  Fox-tret, Tiglich Musik
(Mackeben): Tangzo, Willst dn nicht was Liebes
mir sagen (Kdhuw:in): Tango from The Song of
Love (Johann Straus orngold); Fox-trot, Es
ist  so  wunderschién  aunfzustel'n  (Micliael
Krausz): Jazzsinfonietta in 1 (Adolr Pauscher);
Paso-—dohle (Syivio Ricardo); Rumba, Wiener-
wald (Abraham):  Third  Waltz  Potpourri
(Rolirecht) ; IFox-trot, Seblagerrezept (Damberg) :
Tango, Wie gern macht’ ich dich verwdhnen (Jur-
maun-Kaper): Tango, Sizser, sizser (Wign):
Fox-trot, Ausgeschiossen (Kmil Schaale): Rumba,
Sag’, was sagt der bon zur Donna in Sevilla
(Stolz): Fox-trot, Wenn in Mai in der Krieau
(Max Diefter); Tox-trot, Ist das dein Glas?
(Peter Krender): One-step. Trink mit mir auf
Du und Dua (Fenstad).
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Programmes from Abroad—

WARSAW (1,411 metres), 120 kW.—11,20 a.m.,
Aviation Weather Report. 11.25, Interval. 11.45,
Press Review. 11.58, Time Signal and Bugle Call
from the Tower of St. Mary’s Chuarch, Cracow.
12.5 p.m., Programme Announcements. 12.10,
Educational Programme from Lwéw. 12.45, Light
Music on Gramophone Records. 120, Weather
Report. 1.25, Popular Music on Gramophone Re-
cords. 1.35, Interval. 2.45, Variety Music on
Gramophone Records. 3.5, Economic Report and
Exchange Quotations. 3.15, Answers to Corres-
pondents on Military Questions. 3.25, Review
of Periodicals. 3.45, Hydrographic Report. 3.50,
Light Music on tramophone Records. 4.10,

Wireless
Worlld

SATURDAY-—continued.

Answers to Correspondents. 4.30, Talk: The
World Crisis and Technics. 4.55, Programme for
Children from Lwoéw. 5.20, Talk on Stanislas
Moniuszko. 5.30, Moniuszko Song Recital by M.
Janoxsky. 5.55, Interval. 6.0, Religious Service
relayed from Wilno (563 metres). 7.0, Miscel-
laneous Items. 7.25, Agricultural Report. 7.35,
Programime Announcements. 7.40, Sports Notes.
7.45, Radio Journal. 8.0, On the Horizon. 8.15,
Concert of Light Music by the Station Orches-

tra, conducted by St. Navrot: Soloist, G.
Banaszkievicz (tenor); Overture, Gri-Gri
(Lincke); Birthday Serenade (Lincke); Waltz,
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Gold and  Silver (Lehdr); labanera (Fili-
pueei) ; Three Songs from Les Cloches de Corne-
ville (Planquette); Potpourri, From Vienna
through the World (Hruby); Serenade, Lisonja
(Armandola); Tenor Solos—(a) Still wie die
Nacht (B6hm), (b) Air (Mikulsky), (¢) Réverie
(8chir), (d) Air from Countess Maritza (Kal-
min); Czardas from Der Geist des Wojewaden
(Grossman); Waltz, Abendsterne (Lanner);
Italian Serenade (Helmburg-Holmes); Guavotte,
Clementine (Czibulka); Polka from Gasparone
(Millécker) ; Mazurka (Vrousky). 9.55, Feuiile-
ton. 10.0, Chopin Pianoforte Recital by Mume.
Robosvka: Polonaise in B Flat Minor. “Sonata
in C Minor, Op. 4. 10.40, Radio Journal. 10.45,
Weatlher and Police Notes. 10.50, Dance Musie.

CONTINENTAL PROGRAMMES FOR BRITISH LISTENERS.

(By special arrangement wilh the Inlernational Broadcasling Company we are able to give below a complete week of programimes lo be
broadcast by Radio-Normandie (Fécamp) and, in addition, the Sunday transmissions from Radio Paris.)

Sunday, June 5th.

RADIO-PARIS (1,725 metres); 174 Kc/s. 75 kW.'
2.0 p.m., Concert of Decca Records. Mr.
Christopher Stone announcing. A Pleasure
Cruise with Lawrcnee Wright (Pt. 1), Arthur
Lally and his Orchestra; You are My lleart’s
Delight, Franz Bolker (Tenor); Illegal, Selec-
tion, Harold Ramsay at the organ of the
Granada, Walthamstow; By the Fireside, Jack
Hylton and his Orchestra; By Silent Hearth,
Fritz Wolff (Tenor); 11 est Charmant (Selec-
tion), Alfredo Cantoli and his Salon ()l'chestq'n;
Lovahle, Roy Fox and his Band; When it's
Spring time in the Blue Ridge Mountains,
Carson Radison and his Pioneers; The Drummer
Boy, lteinrich Schlusmus (Baritone); Auf
wiedersehen, my dear, Greta Jeller; Kashmiri
Sonig, Alfred Piccaver (Tenor); My Sweet,
(tertrude Lawrence; Mephistopheles, Serenade,
Ludwig Ilofmann (Bass); Lawd you made the
Nights too Long, Morris Elwin (Baritone); On
a Local Train Journcy, Victor Ricardo and his
Orchestra; Sally, Mary llagen. 3.0, Interval.
4.0, Concert on behalf of the Gaumont British
Picture Corporation of Great Britain, Limited.
Non-Stop Variety. 5.0, Interval. 6.45, Concert
on behalf of the Gaumont British Picture Cor-
poration of Great Britain, Limited. Music by
the Alhambra-Paris Orchestra, under Lucien
Goldy. Captain C. Clayton-Ilutton announcing.
7.45, Announcement on behalf of the Graham-
Farish Gard Lightning Arrestor.
RADIO-NORMANDIE (Fécamp) (223 metres);
1,364 Ke/s.,, 10 kW.—Mr. J. H. M, Staniforth
and Mr. 8. H. C. Williams Announcing. 6.0
p.m., The Children’s Corner. 6.39, A Recital:
Nicolo Manzoni (Tenor), The LB.C. Symphony
Orchestra, conducted by Bernard Muir;
Orchestra, Rigoletto (Verdi); Nicolo Manzoni,
M'appari  tutt’ amor (Flotow); Rimpianto
(Toselli) ; Orchestra, Cavallerin  Rusticana
(Mascagni); Nicolo Manzoni, La Donna 6
Mobile (Verdi); Vesti la Giubba (Leoneavallo);
Orchestra, Les Troubadours (arr. Muir). 7.0,
Norman de Salis at . the Waurlitzer Organ.
7.30, A Programme of March Music: The Mili-
tary Band. 8.0, Interval. 9.0, a Recital of
Gramophone Records, arranged and presented
by Kenneth Wakefield. 9.30, Mariano Martinez
and his Mexicans. 10.0, Alastir, Angns and
Mac (Alastir, violin; Angus, baritone; Mac,
piano): Alastir, The March of the Cameron Men;
Angus, Johnnie Cope, Kirkconnel Lea; Alastir,
Mary Morison, Lord Lovat’s Lament; Angus,
Ae fond Kiss, The De’il's Awa’ with th’ Excise-
man; Alastir, Lea Rigs. 10.30, Armand Lubin’s
Casino Orchestra, C. T. C'raven, Xylophone. 11.0,
The Sentimental Songsters. 11.30, The Romany
Chals Gipsy Band, dirccted by Anton Tauz:
(1) Gaida Troika; (2) Poschalej: (3) Two
Guitars; (4) Cancasian Gipsy Songs: (3) Réve
d’Artiste; (6) Tales from the Vienna Woods:
(7)  Czardas; (8) Zakushka, 12.0 (mid-
night), Irish Melodies. Jumes Doyle (Tenor)
and the I.B.C. Light Orchestra (Section
B), conducted by Herbert Foster. Orchestra:
The TFour-leaved Shamrock; James Doyle. A
Little Bit of Ileaven, Mother Machree: Orches-
tra, On Liffey’s Banks; James Doyle, When Irish
Eyes are Smiling, Danny Boy; Orchestra. The
Blackbird. 12.30 am,, The [.B.{(". Light Orches-
tra (Section B). conducted hy Herhert Foster;
Vienna City of My Dreams (Rieczynski): Butter-
fly. (Bendix): Gipsy Princess Waltz (Kalman);
Serenade (Pierné) ; Intermezzo (Anelifie) ;
Musical Medley (arr. Baynes); My Snnshine is
You (Stolz): €loadnight Sweetheart (Connelly).
1.0, Vaudeville. 2.0, Dance Music hy Roy Lick’s
Columbians. 2.57, 1.B.(. Gooduight Mclody. 3,0,
€Close Down.

Monday, June 6th.

RADIO-NORMANDIE.—11.0 p.m., A Waltz Pro-
gramme: (1) The Blue Danube; (2) The Skaters;
(3) Ecstasy; (4) Wine, Women, and Song; (5)
Gold and Silver; (6) Kaiser Waltz; (7) All the
Favourites (Medley). 11.30, Variety: (1)
Orchestra, The Grand Boulevards; (2) Song,
O  How He Looks at Me; (3) Song,
When your Hair has Turned to Silver; (4)
Xylophone Solo, Gypsy Rondo; (5) Handbells,
Two of Irish; (6) Song, Please Pcrey; (7) Song,
Wedding Bells are Ringing for Sally; (8) Or-
chestra, In the Bois de Bounlogne. 12.0 (mid-
night), Dance Music: (1) One-step, Happy Feet;
(2) Foxtrot, Bessie Couldn’t Help It; (3) Fox-
trot, I Like to Do Things for You; (4) Foxtrot,
Cinderella Brown; (5) Blues, Dancing Time;
(6) Waltz, Under the Roofs of Paris; (7) Fox-
trot, Kalua; (8) Foxtrot, Adeline; (9) Foxtrot,
The Sun is at my Window; (10) Waltz, What
Have I Done? (11) Foxtrot, Little White Lies;
(12) Foxtrot, Love Made a Gypsy ont of me;
(13) Foxtrot, Melancholy; (14) Foxtrot., With
You; (15) Foxtrot, Nebody but Yon; (16) Waltz,
The Sacred Flame. 12.57 a.m., 1.B.C. Goodnight
Melody. 1.0, Close Down.

Tuesday, June 7th.

RADIO-NORMANDIE.—11.0 p.m., LB.C. Light

Orchestra: (1) Springtime Reminds me of you; -

(2) Souvenir ’Ukrain; (3) Stephanie Gavotte;
(4) Roses from the South; (5) Serenade
Standchen; (6) Musette; (7) Moonbeams Dance.
11.30, Variety: (1) Song, There’s a Good
Time Coming; (2) Song, Marry Lauder
Fantasy; (3) lHarmonica, Polly; (4) Song, We
All go 00 HA <A Together; (5) Accordeon,
Ragtime Medley; (6) Guitar, Dear Old Pal of
Mine; (7) Song, Sittin’ on a Five-barred Gate;
(8) Orchestra, Granny's O0ld Phote Album.
12.0 (midnight), Dance Mnsiec: (1) Toxtrot,
When the Circus Comes to Town; (2) Foxtrot,
Love is Like That; (3) Foxtret, Song of Happi-
ness; (4) Soldier on the Shelf; (5) You were
my Salvation; (6) Waltz, Somewhere in Old
Wyoming; (7) Foxtrot, To-day 1 Feel So lHappy;
(8) Foxtrot, My Future Jus’ Passed; (9) Fox-
trot, Time Will Tell; (10) Foxtrot, Sitting at
a Table Laid for Two; (11) Waltz. 1 Believe
in you; (12) Foxtrot, The Pick-up; (13) Foxtrot.
Adeline; (14) Foxtrot, You Tanght Me All I
Know; (15) Waltz, Dancing with Tears in My
Eves; (16) Waltz, Falling in Love Again.
12.57 a.m., 1.B.C. Gooduight Mclody. 1.0, Close
Down.
A)

Wednesday, June 8th.

RADIO-NORMANDIE.—11.0 p.m., An Irish lalf-
hour: (1) Orchestra, Erin-go-bragh; (2) Song,
FEileen Alannah: (8) Song, Come Back to Kring
(4) Accordeon, Irish Jigs; (5) Banjo, Mullingar
Ruaces; (6) Song, The Last Rose of Summer;
(7) Song, Danny Boy; (8) Orchestra, bonny-
brook  Fair. 11,30, A Scottish Malf-hour:
(1) Orchestra, Caledonia; (2) Songs, Mary
Morison; (3) Song, DBonnie Wee Thing;
(4) Accordeon, Scottish Reels; (5) Pipes, Kilts
and Sporrans; (6) Choral, A Glen Sing-song;
(7) Orchestra, Swirling Kilts. 12,0 (midnight),
Dance Music: (1) Foxtrot, Livin’ in the Sun-
light, (2) Foxtrot, Me; (3) Foxtrot, Yon Brought
a New Kind of Love to Me; (4) Walts, For
You; (5) Foxtrot. There's lappiness Over the
Hill; (8) Joxtrot, You're Just the Ome @irl;
(7) Foxtrot. (lood-bye to All That; (8) Waltz,
The Love Waltz; (9) Foxtrot, Don't Wear
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Your Heart on Your Sleeve; (10) Foxtrot, More
Than You Know; (11) Foxtrot, Follow the Star;
(12) Waltz, Gypsy Melody; (18) Foxtrot, Blue
'l'urm_ng Grey Over You; (14) Foxtrot, Just
Imagine; (15) Foxtrot, My Secret Passion; (16)
Waltz, Same as we Used to Do. 12.57 a.m.,,
I.B.C. Goodnight Melody. 1.0, Close Dowu,

Thursday, June 9th.

RADIO-NORMANDIE.—11.0 p.m., Organ Re-
cital: (1) Life is Just & Bowl of Cherricx: (2)
Home; (3) Whistling Waltz; (4) There's a Ring
Around the Moon; (5) In a Monastery Garden;
(6) The Sanctuary of the Heart; (7) Love's
Dream; (8) Poem. Announcement on behalf of
the ** Sunday Referee.”  11.30, Light Orelestra
with Songs: (1) Orchestra, A Little Kiss Hach
Morning; (2) Song, My Sweet Touth Nays [
Wanna; (3) Song, You're Blasé; (4) Orchestra,
Love's Old Sweet Song; (5) Orchestra, Consola-
tion; (6) Song. I Don't Know Why; (7) Nong,
To-day I Feel So Happy; (8) Orehestra, Alone
with My Dreams. 12.0 (midnight), Dance Music:
(1) Foxtrot, Cheer Up and Smile; (2) TFoxtrot,
The Chum Song; (3) Foxtrot, Here Comes Emily
Browq; (4) Foxtrot, One Night Alone with You;
(5) Waltz, Under the Rooifs of Paris; (¢) Fox-
trot, Without My Gal; (7) Foxtrot, I'm in the
Market for You; (8) Foxtrot, Gone; (9) Fox-
trpt, Let Me Sing and I'm lappy; (10) Blues,
High Society; (11) Waltz, Springtime in the
Rockies; (12) Foxtrot, To My Mammy; (13)
Foxtrot, Sing You Sinners; (14) Foxtrot, I 8till
(iet a Thrill; (15) Foxtrot, Yours Xincercly;
(16) Waltz, Lovette. 12.57 a.m., LB.C. Gooud-
night Melody 1.0, Close Down.

Friday, June 10th.
RADIO - NORMANDIE. — 11.0 p.m., jlawaiian
Band: (1) Kiss Me Good-night; (2) My Blue-
bird; (8) Time Alone Will Tell; (4) Somewlere

in 0ld Wyoming. 11.15, Sentimental Soug-
sters: (1) Piano, Melodies of the Moment;
(2) Duets, Put Your Loving Arms Around

Me; (3) Duet, For the Sake of the Days
Gone By; (4) Piano, Popular Songs Medley: (3)
Duet, Kiss Me Again; (6) Duet, Good-night,
Sweetheart; (7) Piano, Snatches of To-day's
Best Tunes. 11.45, Bunjo Quartet: (1) Quartet,
Darktown Dandies; (2) Nolo, Slick Fingers; (3)
Solo, That Red-headed Frail; (4) Quartet,
Rumty-Tuinty. 12.0 (midnight), Dance Music:
(1) Foxtrot, Always in All Ways; (2) Foxtrot,
Elizabeth; (3) Foxtrot, Beyond the Blue Uori-
zon; (4) Waltz, You Will Rememmber Vienna;
(5) Foxtrot, You're Driving Me Crazy; (6) Fox-
trot, I Bring a Love Song; (7) Quick Step,
Lady of Spain; (8) Waltz. Balls, Picnirs and
Parties; (9) Foxtrot, Happy Days; (10) Foxtrot,
Me; (11) Foxtrot, It Always Starts to Rain;
(12) Waltz, Pagan Serenade; (13) Foxtrot. Joey
the Clown; (14) Foxtrot, Just One More Chance;
(15) Foxtrot, Spring Is llere; (16) Foxtrot, Kiss
Me Good-night. 12.57 a.m., 1.B.C. Goud-night
Melody. 1.0, Close Down.

Saturday, June 11th.

RADIO - NORMANDIE. — 11.0 p.m,, Scottish
Ballad  Concert. 11.40, Songs with Piano.
12.0 (midnight), 1.B.C. Light Orchestra. 1.0 a.m.,
Washington Comedy  Four. Trans-Atlantic
Humerous  Voeulist. 1.30, [Film Fans' Dance
Programime, 2.0, Dance Music. 2.57, 1.B.C.
Good-night Melody. 3.0, Clnse Down.
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Wireless
World

NEWS OF THE WEEK.

Current Events in Brief Review.

Derby Day Radio.

HE day when every policemun’s
helmet will be an ultra short-wave

station is brought nearer by the use of
the Cierva Autogiro, fitted with short-
wave Marconi equipment, to control trathe
on the roads leading to Epsom this
morning.

The Autogiro carries a Marconi short-
wave portable telephone transmitter and
receiver, operating on a wavelength of
about 100 metres. The ground station re-
ceiver is a Marconi short-wave set of new
design — the A.D.27A — incorporating
tuned anode, tuned grid, and reaction cir-
cuits. A shoit-wave telephone transmitter
is alsy being used on the ground, so that
two-way communication will be possible
with the Autogiro as it hovers over the
strategical poiuts on the great trex to the
Epsom Downs,

The ¢ Ultra Shorts *’ in
Berlin.
ERLIN'S new ultra short-wave trans-
mitter is to be used principally for
teloevision, The apparatus has now been
thoronghly tested and is about to he
placed near to the famous ¢ Funkturm.”
or breadeasting tower. in the Berlin Exhi-
bition ground. The feeder lines from the
ultra  short-wave transmitter will pass
through the voof of the Kxhibition hall
straizht to the top of the tower; thus the
aerial will probably be the highest of its
type in Burope. The aerial power will be
in the neighhourhood of 3.5 k\V. for tele-
phony. and 156 kW. for telegraphy. The
transmitter can work on any wavelength
between 6 aud 8 etres.

The 200-kW. Voice.

HE European ether may shortly re-

sound  with the voice of a young
German girl. aged twenty-four, who has
heen engayged as the announcer at the new
Luxewbourg 200-kW. publicity broadeast-
iux station, Tt s understood that, in
addition to German, she speaks French
and English fluently,

The Marchese Solari.
1\/[;\RCHESE MARCONI'S associate

aud friend, the Marchese Luigi Solari,
is to be congratulated on his narrow escape
from death in the revolver attack on him
a few days ago by a former employee of
the Ttalian Marconi Company, of which
he is manager. We trust that his re-
covery will be speedy.

A Trade Triumph.
HE remarkable development of the
Telsen Electric Co., Ltd., is‘once
more indicated by the new issue of 60.000

shares of £1 each at £3 per share. M
A, W. DMaeNamara, the managing

dirvector. founded his business eight years
ago with a capital of only £50, renting
a small work-place in Birmingham for
Ts. 6d. a week.  From this humble begin-
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ning he has built up an organisation which
to-day  has an  authorised capital of
£250,000 and turns out many thousands
of wireless components per day.

The Olympia Show.

HIZ kevuote of this year's National

Radio Exhibition will be the celebra-
tion of the tenth anniversary of broadcast-
ing e Britain.  The Exhibition, which
will be almost twice the size of last year’s
event, will for the first time occupy the
main hall at Olympia. Two terraces are
to be bhuilt inside the hall, and access
to the higher terrace will be gained hy
an escalator staircase. There will be fifty
soundproof audition rooms.

GERMANY'S BIGGEST VALVE. This

new 300-kW. valve, manufactured by

the Telefunken Company, carries an

anode voltage of 12,000 and passes 30
amps.

New Form of Static.
I'[‘ i understood that all Soviet broad-
caxting stations have adopted as an
identification signal  the sound of' a
hannmer striking an anvil,

Portugal Calling.
ORTUGALS first official broadeasting
station will soon be heard in this
country. We unnderstand that the power
will be of the crder of 15 kW.. and the
waveleneth between 400 and 500 wetres.
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An Omen?
CORRESPONDENT, impressed by
the anunouncement that Prague now

heralds its 6.30 a.m. transmission with «
*cock-a-doodle-doo.” hopes that 1t may
never be said of this station, in Shake-
spearean parlance, that ** It fades on the
crowing at the cock ' (Hamlet, Act I,
Neene I,

Music on the 'Phone.
ELEPHONE enquirers who cannot he
immediately switched through to the
persons with whom they wish to speak at
the Gramophone Company’s London offices
are now connecterd to an electric pick-up
to hear the latest light music recordings.

Loud Speakers and Pedestrians.
URING Pedestrians” Safety Week, to
be held shortly in Berlin, extensive
use will he made of loud speakers in-
stalled at traffic centres. Throughout the
day (writes a correspondent) announcers
will keep up a stream of warnings and
admonitions to enable the luckless walker
to do the right thing at the right time.
Motor cars eqaipped with loud speakers
will swoop down on careless pedestrians,
stopping only just iu time to avoid an
accident. After the walker has beeu duly
scolded. he will be told by lound speakers
how he should have acted in the peculiar
circumstances. ’
We hope that none of these mock
accidents will become real by accident.

Wireless in the West.

RISTOL™S Wireless Week. which is

always an important event in the
West Country calendar, will this year be
held in September. Tt is understood that
plans will be shown for the projected
hroadcasting studio enalkling Bristol to
share with Cardiff the honour of supply-
ing programmes fur Western Regional.

U.S. Amateurs Alarmed.

OMEWHAT aftrighted by the possi-

bility of having to pay licence fees,
America’s  transmitting  amateurs have
addressed a petition to Congress strongly
protesting azainst the proposal that they
should be included in the licence fee
schedule for all radio stations ju the U.S.
Under the scheme now hefore (‘ongress,
an amatenr will he required to pay a
minimum of 5 dollars per year, while a
less favourable interpretation of the bill
might 1aise the figure to 50 dollars.

The American Radio Relay League
declares that amateurs should be excused
all licence fees on the grounds that they
alone among radio interests derive mno
profit fiom their operations. but rather
expend money without hope of. material
return.  \We connmend this argument to
the - pirates " of Britain:

In justice to American
should bhe remembered that
them perform  national  service; for
example, arrangements arve mnow being
concluded for wmatenrs to handle emer-
gency connuunication along the Northern
Pacific Railway. and on several recent
occasions  of national emergency 1.8,
amateurs have placed their communication
facilities unreservedly at the disposal of
the State.

amateurs, it
nunmbers of
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Special 50-Wait

EGULAR  readers of this
journal are already well
acquainted with the technical

merits of this design. Their opinion
1s recorded in the resulis of The Wire-
less World Olympia Show Competi-
tion, when the R.G.D. ‘" Super-
sonic ”’ radio-gramophone was voted
the best recciver employing more
than four valves and also the out-
standing single exhibit of the Show.

Many people will say that it is
expensive.  Closer examination will
show, however, that this is hardly
a term which can be applied with
justice. True, it may be beyond the
pocket of the average broadcast
listener, but we can give it as our
considered opinion that the perform-
ance provided 1s worth every penny
of the purchase price. In every
industry there will be found a group
of firms catering for the connoisseur,
and in the wireless industry R.G.D.
have carned a high place in that so
far himited class.

Low-frequency Response.

Ihe instrument which we have
had under test is the special 50-watt
model. It differs from the standard
model in that two Mazda PP5/400
valves are used in push-pull in the
output stage instead of the usual
AC/Pr’s. The undistorted ontput is
between 10 and 12 watts, and two
balanced moving coil loud speakers
arce required to handle this power.
To supply the additional demand on
the H.T. supply a separate power
unit incorporating a U1z rectifier is
fitted in the base of the cabinet to
feed the output valves. The Uiz in
the main chassis supplies the remain-
ing stages and the loud speaker fields
as in the standard model.

To have at one’s disposal a power
handling capacity of 10 watts is an
experience which is not easily for-
gotten, for with it one can re-create
the thrill which only a full orchestra
playing forte can give. The response

Wo
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“SUPERSONIC”
RADIO GRAMOPHONE

Model (10 Watts Undistorted Output).

of the L.F. amplifier is straight down
to 50 cycles, and the full breadth and
body of the double basses is repro-

FEATURES.

Circuit.—Secven-stage superheterodyne
(ten valves including two full-wave rec-
tifiers and push-pull output valves).
Band-pass input and intermediate
couplings. Variable-mu intermediate
amplifier valves.
Controls.—(1)

(2y H.F. volume control.

Single - dial tuning.
(3) Radio-
gramophone volume-control fader. (/1)
(5) Wave-range switch.
General.—Qutput stage rated at 50
watls dissipation, 10-12 watls undis-
torted output. Twin moving-coil loud
Automatic record changer.

Record

speakers.
Price. — 118 gns., in oak.
changer, 20 gns. extra.

Makers.—Radio Gramophone Develop-
ment Co., Ltd., 17-20, Frederick Street,
Birmingham.
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effect is the same whether the source
be Dbroadcasting or gramophonz
records, and to play a familiar record
on the R.G.D. radio gramophone is

WWARL akaasicaneadinhictorv caka.

to discover new and hitherto unsus-
pected qualities in the recording.

The full volume of which the set
is capable will'be used only on rare
occasions, but even if it were never
used at all there is much to be said
for an ample reserve of power. At
normal volume levels there is never
any fear of overloading on transient
peaks, and the reproduction assumes
a natural and unforced quality which
is absent from amplifiers of lower
capacity.

Range and Selectivity.

Though quality of reproduction is
naturally the first thing to be noticed
on switching on the sct, the range
and selectivity of the radio recciver
is cqually impressive when sufficient
time has been gained to appreciate
its performance.. The same set has
been tried out both in London and
in the Midlands, and there can Dbe
little doubt of its capability of giving
a.good account of itself under the
most adverse reception conditions.
In London Miihlacker is casily sepa-
rated from London Regional, and,
i Birmingham, Sottens can be
received clear of Midland Regional.
At both places the number of Euro-
pean broadcasting stations available
on medium waves must be at least
75 per cent. of the total number
listed, while on long waves fifteen
stations were reccived at full loud
speaker strength.

A tone control consisting of a
variable condenser between the grids
of the push-pull output valves can
be used with good effect in conjunc-
tion with the volume control in elim-
inating background noise, and up-
wards of thirty foreign programmes
on medium waves can be tuned in
as though they were all local stations.
Tt is only occasionally that the tone
control is called upon to deal with
a heterodyme whistle, as the majority
of these are disposed of by the band-
pass intermediate stages.
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A HIGH-GRADE RADIO-GRAM FOR THE CONNOISSEUR.
AUTOMATIC  RECORD
I AMPLIFIERS CIARCING  AECHIANISY 2nd DETECTOR
\ / %
/ .
\ st LF.
OSCILLATOR | —_—— o — === [
/
/
P 1 ] 7] |~ PUSH-PULL
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; L 22 ==
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S NN SUPIOR S om0 S & = PICK-UP
TERMINALS
- MATCHED

MOVING COlL
LOUD SPEAKERS

RECTIFIER FOR
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Hinp

The R.G.D. * Supersonic ”” radio-gramophone (50-watt A.C. model) with the back panel removed.
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R.G.D. * Supersonic *’* Radio-Gram.—
For the benefit of those who may
not be familiar with the circuit, it
may be stated bricfly that there are
in all seven stages. The aerial input
circuit is of the band-pass type with
““top end’ coupling, and is con-
nected straight to the grid of the first
detector, a screen grid valve. The
separate oscillator is ganged to the

3

main tuning control and *‘ padding *’

Wireless
World
and  which ensures absolutely

accurate tracking over both ranges.

The output from the oscillator is
injected into the cathode lead of the
detector, and the resulting beat fre-
quency is passed to two intermediate
frequency amplifiers of the variable-
mu type coupled by tuned band-pass
transformers. In the second detector
true power grid conditions of recti-
fication have been provided, and this
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rard induction motor, and a Cape-
hart automatic record-changer may
te obtained as an extra.

The cabinet work calls for a
special word of praise. It is of ex-
ceptionally solid construction, as
befits an instrument incorporating
two moving coil loud speakers, and
it is evident that the same care and
thought has been devoted to its
design and finish as to the chassis
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Complete circuit diagram of
the R.G.D. 5o0-watt radio-
gramophone. The H.F.
volume control takes the
form of variable bias on the
intermediate valves. Push-
pull PP5/400 valves supplied
from a separate rectifier are
provided in the output stage.
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condensers conmiplete with trimmers
are used to obtain accurate align-
ment, at the required frequency
separation, with the input band-pass
filter. It is interesting to note that
separate condensers are used {for
tuning the oscillator on long and
short waves, a refinement which is
permissible in a set of this character

stage is followed by a rcsistance-
coupled amplifier before the push-
pull output stage. The grid circuit
of the first L.F. stage includes an
ingenious ‘‘fader!” volume control
by means of which a perfectly silent
transition from radio to gramophone
and vice-versa can be made.

The specification includes a Gar-
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which it houses. This is one of the
few radio-gramophones in which the
performance lives up to the impres-
sive appearance of its cabinet.

i Next Week’s Set Review :—

{ FERRANTI CONSTRUCTORS’
! AMPLIFIER FOR A.C. MAINS.
I. —

A
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The Truth about the Concert Studio.
ISTENERS, whose enjoyment of the
programmes must always be the fist
consideration, have a right to learn the
truth coucerning the much-t:fliked-of Con-
cert Hall at Broudeasting House. Friends
of the B.B.C. are now suggesting that
this Hall was never intended to accom-
modate the National Symphony Orchestia,
which (say they) requires a Queen’s Hall
or Royal Albert Hall to do it justice.
Pare {he friends, they are wrong.

Platform Extensions.

In the current ““ B.B.C. Year Book ” it
is stated that, * owing to the enlargement
of the B.B.C. Orchestra, it (the Concert
Hall) will now seat exuetly 751 when the
Jull orchestra is performing.” The italics
are mine.

The full orchestra will never perform
in the Concert Hall. Tt is good to know,
however, that no efforts are being spaved
to acconimodate as many plavers as pos-
sible.  An extended platform has now
Leen installed which permits ¢ B’ Section
of the orchestra, consisting of 85 players,
to give a very good account of itself.
Section D (68 players) has already broad-
cast from the Hall on several occusions.

Too “ Lively’’ Studios.

After a few weeks’ experience in the
new building, the engineers are now able
to issue w vety satistactory report. Some
of the studios, it appears, are almost too
“lively,” and are being damped down a
Ilittle to avoid the empty corridor effect
which a number of listeners have noticed.
“M.P.s” at Large.

Almost every day is now a red lelter
day at Broadeasting House, but June 7'h,
8th and 9th should he picked out in gold.
On these duys Menmbers of Parliament are
to tour the place in relays, and the
officials  are  expecfing some  frank
Criticisim.

Provabiv the Effects Studio will arouse
the createst intevest, back benchers
always being on the look-out for new
noises.

e L= A L=z

‘“ Trade’’ at the Microphone.

T is iuteresting fo know that, so fur

as the Post Office is aware, *“ there is
no truth in the statement” that the
B.B.C. may have to resort to sponsored
prograimnes.  While this may absolve
St Martin’s-Je-Grand from any designs
on the licence money, it does not clear
the Treasury of such a charge. I uuder-
stund that within the last few weeks
very strong movement has existed
Whitehall having as its objecl the reten-
tion by the Treasury of the whole of the
licence ionies, the B.B.C. being left to
fish for itself among the eddying cnrrents
of commerce.

Misgivings in Portland Place.

I wish it weve possible to state without
a shadow of misgiving that evervone
within the walls of Broadcasting House
s opposed to the principle of trade shows
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By Our Special Correspondent.

at  the microphone. TUnhappily, there
is a leaning tlis way in seme unexpected
quarters. Although it would be wrong to
say that there are two rival factions
nowadays in the B.B.C.—one for and one
against sponsored programmes—opponents
ot this tvpe of programme have their
motnents of nneasiness.

Competitors Abroad.

With the new Luxembourg station at
hand. offering widespread publicity for
any fim which cares to pay the piper,
and Dublin preparing similav facilities on
almost as large a scale, it is not surprising
that the B.B.C. is looking round in be-
wilderment, wondering how long it can
retain its monopolistic grip on the British
ether.

] N L5 ()

The Aldershot Tattoo.
LDERSHOT Military Tattoo will be
relayed this year on June 1lth in
the National progrimme.  This annual
function evokes an enormous budget of
appreciations from listeners, and usually

i

ON THE MOVE.
Our roving corre-
spondent photo-

graphed these en-
’ gineers while they
were engaged on
field -strength
measurements

i near Berlin.

attracts vast numbers of visitors wlo,
having heard excerpts on the wireless.
decide to visit Aldershot and see the
Tattoo performed.
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Where Watchet Wins.

N oune respect at least, the new West

Regional broadcasting station will

probably beat its fellows. This is in the
beauty of its surroundings. Three miles
to the east of Washford Cross are the
Quantock Hills, which at this end almost
touch the Bristol Channel and extend
southward to the valley of Taunton
Deane and eastward (o the Bridgwater
territory.  These hills will give a fine
background to the station, for they arve
Joftv and stand out in bold relief with
thenr carpeting of grass, bracken and
heather.  Westwards from the station
site can be seen Dunkery Beacon, Somer-
set’s only mountain, and the Exmoor
exXpanses.

It the correspondent who supplied this
information gives a faithful pictnre, I
should certainly award the beauty prize
to Western Regional.

=z A

Throwing Over the Pick-up.

R. CHRISTOPHER STONE will

dispense with the electric pick-up for
his recital of rare gramophone records on
Monday next, June 6th. Instead, he will
use an ovdinary wmachine, which will play
hefore the microphone. as was done in the
very early days of broadcasting. The
reason is that some very precious records
from the collection of Mr. P. G. Hurst ave
to be used, and it is feared that a stecl
needle with an electric pick-up might
possibly do some duamage.

Listeners will hear, among others. tlie
voices of Edward Llovd, Battistini.
Edouard de Reslze, Albani, Calvé, and
Melba.

o e A “n
A Day Outdoors.
SA'J‘l’RI).\Y afternoon, June 25th, will
provide listeners with a succession
of high lights in outside broadcasts.

First an eye-witness account of the Test
Match, England v. All India, by Howavd

Marshall. will Le relaved from Lords
Cricket Ground. A rumning commentary
on the Shelsley Walsh Hill-chinbing

Trials follows ; then au commentary on the
sailing of M.V. Georgie will be relayed
from Liverpool, »ia North Regional ; next
comes the pnpular annual event. a run-
ning commeuntary on the Royval Air Foree
Pageant from Hendon ; and finally a coni-
mentavy by Caplain H. B. T. Wakelun
and Colonel R. H. Brand on the All-
England  Lawn  Tennis  Championship
meeting at Wimbledon.

This should be a record in
days

“0.B."

LA L oA

Why Engineers Go Rald.
EXTRACT from letter recently received

at Broadcasting House : ‘I have filled
the form up as good as I can but there
one thing T would like to tell you when
it is on the short wave it is so silent
when it is not plaving you can’t tell it
is on so it is all on the long wave.”
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The Editor does not hold himself responsible for the opinions of his correspondents.

Correspondence should be addressed to the Editor, “ The Wireless World,”* Dorset House, Tudor Street, E.C.4, and must be accompaniel by the writer’s name and adirese,

A Suggestion for the B.B.C.

HERE can be no doubts in the minds of most of us, after

reading Mr. Hartley’'s interesting articles on broadcast
reproduction, but that we must aim at al least 30 to 9,000
as the minimum range for our receivers.

But there is one point that has not been touched upon yet—
that is, how are we to know what our receivers are really
giving us’ '

We may notl consider that {heir performance is all that it
ought {o be, but few of us have access to apparatus that wonld
enable us to give definite figures of their performance.

Cannot the B.B.C. give us a hand in this matter?

1f they would occasionally broadcast a series of pure notes,
say from 30 to 10;000 hertz, we should be able to form a better
idea of what our receivers would and would not do.

I believe that there is a record avalable giving 30 to 7,000
hertz; an occasional broadcast of this would do to go on with.
hut the B.B.C'. itself mentions 10,000 as a desirable upper
minimum,

We should probably find that even those perfect receivers
that we bhuild ourselves were capable of slight improvement.

London, W.12, G. WEST.

Is 5,000 Cycles Enough ?

S there now appears to be a great deal of controversy as

to the amonnt of high notes a set should reproduce, a few
facts would not be out of place. First. my own opinion, is that
a set incapable of reproducing above 5000 cycles is not worth
listening to. But what about the poor public? The words
= frequency " and ©oeycles” convey practically nothing {o them ;
they go into a shop, ¢ for some sets to he demonstrated, and
should any of the sets incorporate a tone control the salesman
imvariably sets this to cut out the high notes, which were really
not there in the first place. Ile does this because lie admits
that he prefers the depth of tone as well as the customer,
That the customer likes this so-called depth of toune there can
be no doubt, To give an instance :—

So time ago 1 held the very unimportant position of service
engineer in the radio department of a great store. The Luyer
and ltead salesman of this department, who looked at you if
harmonics were mentioned (knowing more about tobacco, und
the only cycles he knew had hooters), after interesting the
customers, would demonstrate the tonal qualities of the set by
twrning the tone control to * Mello “cello,” a pleasant smile
wounld appear on his face. the customer would say: ** That’s
fine,” and thev wonld call it a sale.

It would then be my turn. I go with a colleague to install
this set at the customer’s own homne, and after connecting every-

thing up I  would adjust the controls for the hest
possible reproduction the set was capable of giving, and
as soon as I turned my  back my  colleague  would make

a dive for the tone control, turn it to ** Melio “cello.” receiving
a grateful smile from the customer for doing it.

All the foregoing. therefore, gpoes to prove that the average
metber of the public is not a judge of good reproduction and
cannot appreciate it when he hears it.  The public is being
well catered for by the mannfactuvers,

Anybody not satisfied must either pul nup with it, do with-
out allogether. or go to a sound specialist,

Bradford. A, SHACKMAN,

The 5,000-Cycle Cut-off and the Future.

PESSU\HSTS who suggest that this limiting frequency will
ievitably ““ truncate’ the music of the future, as heard
by the average man, and thns distort his inusical taste, ave very
much to the Tore lately. It may, however, he suggested that

they are not taking into consideration certain probable develop-
ments, any cae of which is sufficient to upset their argnmenis
entirely.

First, even if we admit that broadeasting will be the prin-
cipal source of music, and that any extension above 5.000 cyeles
on the normal wavebands seems improbable in the near future,
thanks to the selfishness of most of the national organisations,
nevertheless even in this case the possibilities of the ultra-
short waves should not be forgotten. Here theve are practically
uo limitations as to width of channels, so that frequencics at
least up to 15,000 can readily be dealt witly, and the develop-
ment of these waves will affect a very large proportion of
listeners—all those, that is to say, who hive in cily areas, since
broadcasting on these waves will not be economical for country
broadecasting. Even for the country listener there is, however,
hope from these waves, since when they take over a consider-
able proportion of the local broadcasting for cities al present
done on the normal wavelengths, this band should bhecome
decidedly less congested than at present, and an extension of
sidebands therefore possible.

But apart from this, there is hope also fiom gramophous
musie, especially as the newer rolled records (filin. paper. or
the like) replace the inconvenient dises. With such records
there are no longer mechanical difficulties associated with the
recording of the lower audible frequencies, nor does the repro-
duction of the higher ones bring with it the needle-scratch
noises of the present systems; further, the objection of having
to change the disc at short intervals is removed. as also the
far more important one that the music has to be adapted to
the playing time of the disc. If. into the barguin, these records
cost only a fraction of present disc prices for the equivalent
playing duration, it looks as though the gramophone will avain
become a very serious competitor to broadcasting as the pui-
veyor of music to the average man, and therefore as the agency
forming his taste.

And yet a third source of nusic must not be forgotten. the
talkie, where the frequency limits are already very consider-
ably wider than those of broadeasting or disc.  Move especi-
ally hmportant are such films as those now being produced in
(GGermany, recording good music as played by first-class orches-
tras,  Here the music is the principal subject of the film. and
as a result its reproduction, both as regards frequency limits
and range of volume. is made as perfect as possible. even at
the partial sacvifice (if necessary) of the visual image. The
value of such films in forming musical taste, even if they are
shown ouly as “overtures” to ovdinary peiformances, can
hardly be over-emphasised.

Finally. it must not be forgotten that the iuferaction of one
source of music on the others is of very great importance. If,
for example, the public hegin to receive a better musical repro-
duction by film than by gramophone or by broadeasting. they
will not long vemain content with these. and thus the ceneral
standard will be forcibly raised. R. RAVEN-IIART.

La (iotal, France,

100 Division or 180 Degrees ?
IN view of the controversy that is likely to avise, at vour

behest. as to the merits or otherwise of the 100-division
scale versig the 180-degree scale, T would like to state what I
consider to he the only scrious reason for standardising a
scale with the higher reading; or even a higher reuding!

When listenevs culibrate their receivers, in particulm-on the
congested medium wave-hand, they invariably find, no matter
what the condenser design. that on parts of the scale some
of the stations are within half-degrees of each other. when
accurately tuned in; whether they overlap on some receivers
is apart from this suhject.

In the region of Hilversum, for

instance, unsati~factory
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recordings of dial readings might be taken, such as Turin 394,
Hilversum 393, which i1s only one supposition that will likely
be repested often between 200 and 500 metres.

With the finer reading that would be supplied with the
200-degree, or vather division, scale, much of the fiddling over
fractions would be done away with,

In fact, one would stand a very hopeful chance of reuistering
whole numbers for most stations, which I am sure would have «
certainn vsefulness, whereas I see nothing definitely in favour
of the others. 8. CARL BUCKINGH AM.

London, N.W.0,

H.F. Push-pull.
HE letter appearing in your issue of May 4th from Mr.
R. M. Sibbett, 7¢ H.F. Push-Pull Amplification, assunes
that the idea is new, and the followiny facts may be of interest.

In 1924 T constructed a portable set on these lines, which,
alas, was before the days of screened grid valves and bLefore
veutralising was widely known. This gave very stable results
and formed quite an interesting receiver. I weut farther than
this, however ; reflex circuits being then in vogue I was prompted
to economise in valve cuwrrent and utilise the two triodes as two
L.F¥. stages in cascade. ‘This I actually did, althougl the
additional reflexing complications somewhat marred the merits
of the arrangement,

T ugree with Mr. Sibhett that a very stable and efficient H F.
Stage, ov stages, should Le obtainable hy applying push-pull to
the H.F. amplifier, LESLIE E. A. BOURN.

Ashford. Middlesex.

WAS very much interested in the letter from your corres-

pondent, R. M. Sibbett, in the issue for May 4th, aund
cutively agree with him as to the advantages uccruing from the
adaptation of H.F. push-pull. )

I conducted a research on these lines some time aga. and
results were so promising that I protected certain features, und
later sent the Editor a diagram of a lav-out.

Wilen I approuched manufacturers, however. I found none
of them interested, some looked askance at it, and others
obJected to the royalties on the extra valves. This led me to
design and protect special valves with one filament and dupli-
cate grids and plates, and other suitable arrangements. but it
would uppear that the innovation is a little in front of its time.

CHARLES BAXTER,
M.I.AE.,, AM.I.Mech.E,, AMIMinE.

N vour issue of May 4th a correspondent, Mr. R. M. Silibett

asks  fur  information re push-pull ecircuits for H.T.
wnplification.

I this connection I may say that such a system has bLeen
developed by the United States Navy Department. and success-
fully used in the U.S. Navy for several vears. The system is
applicable both to transmission and reception. and works equally
well i botl cases.

An article deseribing the construction of an adaptation of this
short-wave receiver for amateur use appeared in one of the
American popular radio magazines about eighteen months ago.
I do not recall which publication it was, but such information
could doubtless be ohtained by getting in touch with the
Allen D. Cardwell Mfg. Corp.. of Brooklyn. N.Y.. which makes
a special ““split-stator ”’ condenser (type 202E) for use in the
ahove camnection. N. A, WOODCOCK.

Hudderstield.

Quality and Frequency Range.

N vour issue of May 4th Mr. H. A. Hartley makes the fol-
lowieg statement : ““ A rvestriction of the frequency band is
advocated only by those who cannot design for bLetter perform
ance, who, since they cannot see how to improve their apparvatus,
advise that apparatus should not be iinproved. Surely it cun-
not be ‘in the best interests for future progress’ that rvadio
should be spoiled for the sake of the incninpetents?

As one who has on several occasions recently. in these colinns
and elsewhere, advocated the restriction of the frequency Land
to about 5.000 cycles for general purposes, I cannot fail to regard
these temarks as a challenge. verging on the personal in charac-
ter. To deal thoroughly with the matter would take up much
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space, and therefore T shall state a number of facts and refrain
as far as possible from comment.

(1) A receiver which is not designed at all will probubly cover
up to 10,000 cycles, perhaps more, purely by accident, but
careful and precise design of a highly techuical order is required
to achieve a characleristic which is flat up tu 5,000—or any
specified limit—and then suddenly cuts oft and stays cut off.
DMr. Hartley might therefore as well lay it down as a law that
driving through the streets at a safe pace is advocated only by
those who cannot drive al a dangerous rate.

(2) “ Why are radio sets made with a 5.000-cycle limit? T
can see no other answer but—technical imcompetence.” says
Mr. Hartley. Perhaps he is unaware that the frequency separa-
tion of stations is, if they keep strictly on their wmarks, 9,000
cycles, or by very special request in the case of London Regional.
11,000 cycles, and that this space has to be shared between twc
stations. In London—and therefore presumably within the ser-
vice area of the London tvansmitters—a certain ordinary e
ceiver, taken as an example. which is good enough to exclude
modulation interference, causes even the uncritical listener con-
siderable annoyance by currier and sideband heterodyne, even
though it cuts quite badly at the upper frequencies. A designed
sharp cut-off is a necessary cure. Admittedly there are many
cases in which the same result is secured niore or less acci-
deutally Ly the vse of a loud speaker that cuts off. Is this how
Mr. Hartley is able to nse his wide frequency range amplifier?

(3} The B.B.C. gramophone transmissions are subject to a
limit of approximately 5,000 cycles. The fact that (hese broad-
casts invariably stand very high in ballots and other tests that
are made to uscertain relatiye popularity seems incompatible
with Mr. Hartley’s contention that such a_ limit makes all
speakers sound as if their mouths were filled with food (how
Lewis Carroll!), that vaudeville would be consigned to eternal
silence, etc., etc.

{(4) According to Mr. Hartley (in his article on ““ Broadecast
Reproduction ') a 5,000-cycle limit spoils the whole of the ohoe’s
compass, removes five-sixths of the violin. ete. Though not a
trained musician, I personally have no difficulty in identifying
all the instruments named alimost as easily when broadeast frdm
good records as when broadcast from a good concert hall, which
is rather surprising if in the former case they have been
*“ removed.”’

(5} While nobody would be so stupid as to deny that a switch-
over from reception with a 5,000-cyele cut-off to one with a high
limit reveals greater fidelity, in practice the number of people
who would demand this, even after lhearing it. would be negli-
gible compared with the multitude who would instantly reject
it because of the increased hiss, seratch. atmospheries. carrvier
and sideband heterodynes, any ov all of which are more than
likely to be noticeable. To insist on the wide compass is to
s{rain at the gnat of harmonic loss and to swallow many camels
that I could name,

(6) To descend to more sordid counsiderations, any company
that adopted Mr. Hartley’s policy in its designs would assuredly
lose maney by it, not because the public have a perverted erav-
ing for debased reception, but because they somewhat naturally
prefer a very fair imitation of the orizinal, unspoilt by ex-
trancous items to perfect reproduction on a background—or
perhaps foreground—of assorted interference. So regrettably
necessary to business is the earning of profits that probably not
even Mr. Hartley's badge of disgrace * Incompetent™ will
rouse the radio and gramophone manufacturers of the world to
a sense of shame. AL G. SCROGGIE.

London, S.E.19.

I AM not a scientist nor an enginecr, but I cannot see the
idea in favour of a " rveproduction ™" which is not true.

Lhe Lest radio music I Iave heard lacks most of the ¢ life ¥
and reality of the original—somewhut like a photograph.

If the ““ powers ' decide to squeeze the symphony orchestra
into the sembiance of a mouth-organ T shall by-pass radio and
fall hack on the gramophone, J. E. ROBERTS.

London, S.W.2.

T seems to me that the controversy on the above subject is,
to some extent, brought about by a miisunderstanding as to the
function of a broadcasting station. If we consider the studio.
transmitter, and receiver as a specific entity, a device whetehy
sounds emanating from persons wna objects in the studio are
reproduced in the listenev’'s homne, then it is obvious that the

www americanradiohistorv com


www.americanradiohistory.com

more perfect the reproducing process, the more efficient is that
entity.

The regional stations of the B.B.C. provide service areas
wherein the field strength of tramsmissious having a frequency
rantge of at Jeast 22-9.000 cycles is much greater, on the average,
than that of any interfering transmission. There is, therefore,
no reason why these transmissions should be received in a
mutilated form. If the question of listeners outside the service
areas is going to be brought up, then my answer is that they
canmot be allowed to aftect the issue at all.  Broadcasting
authorilies concentrate on providing adequate service arveas for
their listening subscribers. It is the duty of techmicians and
manufacturers to provide apparatus to receive and reproduce
these arca transmissions as well as possible. Listeners outside
the service areus know that they have no reliable service, and
expect to suffer interference as a matter of course. They get
it, ton, whatever type of set be used, and they would get it if
stations were separated by 90 k.c. instead of nine. lListeners
inside the service areas have no right to expect interference-
free transmissions from foreign sources, dwt they can have them
with a receiver which reproduces up to 9,000 cycles. My own
receiver and loud speaker have practically level response up to
10,000 cycles, and yet I can get Toulonuse and Hamburg free
from Midland and London Regionals. As Mr. Tarner rightly
points out, the 5,000-cycle people take it for granted that the
receiver is to behave alike on all European stations, and where-
ever it is sitnated. To use Mr. Merdler’s unctuous expression,
*while the idealist may theorise, the practical man must act,”

“and let him act to produce a receiver which does credit to the
transmissions which can be veceived and not one which tries to
get everything, receivable or otherwise.

Your leader of May 1lth suggests that a receiver such as I
possess must, of necessity. bhe costly. Actually, T spent £22
on it, and that with an L.8S.6a output stage. T said in an earlier
letter that it cost no more to make a good set than a bad one,
and if manufacurers were possessed of loud speakers which
would reproduce from 32-9,000 cycles without cut-off or reson-
ance, they would be able to sell snitable sets at the samne prices
as those on the market to-day; very good reproduction would
Le commonplace, and not the unpurchaseable commodity (so far
as the regular trade is concerned) it is at the moment.

I cannot conclude without asking Mr. Merdler a few questions
zhout his letter of May 11th. Would he accept a stalls seat for
the price of a gallery ticket, and if not, why would he deny
other people the opportunity of so doing? On what grounds
does he assert that a restriction of the frequency range is in the
interests of the many? Bearing in mind the fact that the
majority of listeners are smside a service area, how does he
reconcile this assertion with his statement a few lines farther
un that receivers should he designed for the benefit of listeners
outside the service area? Why should a transmitter be spoiled
for the sake of people it was not intended to serve? Why, if
ke cannot receive frequencies higher than 5,000 cycles, should
he label as fantastic the claims of those who can? And,
finally, can he point out, in the whole history of the human race,
a single instance where progress was arrested for the sake of
 successful civilisation ¥ H. A. HARTLEY.

Isleworth,

The Regional Scheme.
ON the completion of the Regional Scheme, that is, after
the long-wave transmitter has been established at Droit-
wich with a power of 100 kilowatts, what precise degree of
usefulness will it be possible to claim for the three medium-
wave National transmitters at Brookmans DPark, Moorside
Edge, and Watchet? Can the B.B.(!. give us now a reasoned
argument justifying in the then existing circumstances the
continued operation of these transmitiers?

The radiation-curves published in the issues of World Radio
of November 6th, 1931, and February 19th, 1932, would seem
to support the following conclusions :—

(1) The effective range of the London National transmitter,
the range, that is, within which it will provide a stronger
signal than 5XX at Droitwich, will vary between twenty and
thirty miles. Tts average range, therefore, will be only twenty-
five miles.

{2) The effective range of North National will vary between
twenty-three and thirty-thrce miles. giving an average of
twenty-eight miles.  Manchester will get about twenty milli-
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volts per metre from this transmitter, and 16 mV/m. frem
Droitwich,

(3) South of the Bristol Channel, the West National trans-
mitter will have an average range of about 28 miles. North
of the Channel, the range may be limited by a line drawn east-
ward from a point in Glamorganshire about 26 miles due north
of Watchet to the mouth of the Wye, and a line drawn west-
ward from the same point through Neath to the farther
boundary of Carmarthenshire and thence to St. Gowan's Head.
Biistol, one of the few centres of population in the Western
region, will get 24 mV/m from Droitwich, and something less
than this from West National, and will therefore fall outside
the effective range of one of its two local transmitters.

(The service-area, in each case, it is clear, will be velatively
insignificant in extent. The population of the London-National
area 1 estimate to be 95 million, that of the North-National
area 64 million, that of the West-National area about 14 million.)

(4) The long-wave transmitter will radiate the National pro-
gramme over each of these three areas at an average signal-
strength of 15 mV/m. ’

(5) The net utility of the three medium-wave transmitters

will therefore consist in this; that they will each provide within
4 quite restricted range an average signal-strength superior by
some 10 or 15 mV/m to the average 15 mV/m simultaneously
obtainable from Droitwich 5XX.
_ But it is hardly necessary to analyse the position to see that
it is going to be an extraordinary one, We shall Luve these
three medium-wave transmitters each within 100 miles of tle
long-wave transmitter. and all four, using up between them
four wavelengths and 250 kilowatts of power, will assiduously
pump out the same programme. 'Fhough the long-wave trans-
mitter will be relied upon to give an adequate service in districts
as remote as Comwall and Cumberland, it will not apparently
deliver a signal of sufficient intensity in London, Alunchester,
or Cardift.

Meunwhile. when listeners here in Newcustle or in Aberdeen
complain of paltry treatment, they are always met with the
bland assurance that, as far as then obfligutions to other areas
and the scarcity of wavelengths at their disposal will allow,
the B.B.C. are giving them the most efficient service possible,
And at this moment, I suppose, work on the West National
transmitter is proceeding apace. K. AL«

Newcastle-on-"Tyne.

The Pick-up.
EARING in mind that sound transmission aud reproduction
by electrical means is becoming moire and more an exact
science, and that apparatus can now be designed according to.
formulae and a very accurate assessment made of its probable
behaviour, while fresh ideas and possible improvements may
be investigated mathematically in the assurance that, in their
materialisation, they will not depart appreciably from theory,
it becomes all the more interesting to note that one little com-
poneirit in the midst of this ovderly and amenable company has
so far maintained an attitude of impish perversity as to have
baffled all attempts to bring it into line with the rest. The
gramophone pick-up evidently intends that never, so long as it
remains a pick-up, will it submit to the indignity of complete
scientific representation.

It is true that it has yielded to a certain amount of treatment,
but one may almost say that it has done so only on its own con-
ditions. Ti will lie quietly, and submit to mechanical analysis;
it will dance & measure on a standard frequency record, and
perniit of an electrical investigation; but is this an expression
of its real behaviour—its behaviour in its work-a-day job?

What is the relationship,-if any, between a curve taken with
a constant-frequency record, and the behaviour of the pick-up
when actuated, for instance, by a record of the Philadelphia
Symphony Orchestra? What is really happening when currents
are being developed in the coils by an armature actuated at
100 cycles and 3,000 cycles; indeed, by ‘‘all sorts’’ of cyeles,
at the same time?

Most pick-ups show amplitude distortion below 200 cycles
(which has even been referred to as the * providential rise’'!).
But what effect does this have on frequencies occurring con-
currently 7 Are they subjected to distortion, or has the in-
creased output of the pick-up at the lower frequencies no effect
npon them ?

I recently made so bold as to express some views on the
subject of *“informative advertising” in these columus, hut
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1w manufacturer who experiences difficulty in being as info
ative as one might wish about his pick-up has my full and
astinted sympathy., He may print its portrait, deseribe its
sice, mention its weaight and 1ts 1esistance. and tell us how
rany volts it will develop under cerlain conditivns; hut the
ttle instrument, elusive, unconquered, and full of glee, gambols
1 the few fetters we may put upon 1t : and though we may
ay the dancer, can we call the measure?

Aud what does it all matter? 1 suppose 1t depends, as such
hings always do, upon one’s point of view, There would
ppear to be two ways of lvoking at the question. One is to go
nd put a good modern record on a good moderu rveproducer. nnd
ay " That iz the way this pick-up behaves under working con
fitions 7 ; and one is hound to reply that it seems to be very well
sehaved indeed !

One might call this the “empivical method.” and it is very
sleasant and entertaiming to apply. But cau it get us very far?
- suppose some would say that 1t can get ns far enough for most
yurposes; but it is not a very helpful attitude to adopt, and
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measurement, calculat.on, and compntation, and a great deal of
hard thinking, It is neither su pleasant to apply. wor are its
1esnlts capable of being presented in su acceptable a manner ;
but it is the only method by which the preseut general excei
lence of reproduction has beeu attained, and by which furthe
progress may be made. By its application, it may be supposed.
the problem of the pick-up will eventually be solved; thouuh
who knows that, by that time, the whole system mav not have
undergone a change, pick-up and disc giving place to photo-cell
and film, the frequency band widening out to a degree at present
achieved only in the happiest of vur dreams. (Would vou, Siv,
care to spend the rest of lite hearing nothing above 5,000 cycles
if you were given the choice’)

I am afraid I have already had more than my fair share of
space. May I end this letter by expressing the very sincere
lope that anyone who may chance to read it, and who is in-
terested in the matter, will give me some lielp with the puzzle?
Such a discussion should surely he valuable, and you, Sir. are
always generous in giving space on this potentially fruittul

wt very fraitful from the point of view of high achievement.
one—is concerned

The other method—the “‘ rational ™

page!

with Cheshire,

NORMAN P. SLADE.

THE “PRIMUSTATIC” LOUD SPEAKER.

RE;\DERS of this journal are alveady
fumiliar with the principles under-
Iving the opevation of the electrostatic
lond speaker, but hitherto few oppor-
tunities have occurred in this country of
obtaining practical experience with repro-
ducers of this type. The fact that the
British - made  *‘ Primustatic”  loud
speaker, shown at Olympia last autumn, is
now in production, is, therefore, an event
of first importance, for recognition of the
advantages of the electrostatic loud
speaker 1s, in our opinion, long overdue.

It is in the reproduction of the higher
frequencies that the electrostatic loud
speaker shows its superiority over other
types. The extremely low inertia of the

Front and back views

of the ‘Primustatic "

¢ Standard '° model
loud speaker.

i ot S e

foil diaphragm is also favourable to the
reproduction of transients in which the
“ Primustatic ”” excels. Complex noises
like hand clapping and sounds requiring
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very high frequencies, such as the jingling
of keys, 1inging of bells, ete., are most
realistically  reproduced, and we have
seldom heard the characteristic qualities
of string instruments so well rendered.
Measurements showed that there was a
ready response to frequencies up to at
least 15,000 cvcles (the highest frequency
available from the oscillator used). At
the other end of the scale the output was
well maintained down to 250 cycles, but
fell off rapidly lelow 150 cycles. The bass
response can he improved by experiment-
ing with the matching between the loud
speaker and output valve impedances,
but the amplitudes which would be
required in the bass to balance the excel-
lent acoustic outpul
i the npper register
could not be ob-
tained without
rattling and possible
, damage to the dia-

phragm. Neverthe-
less, the response
goes down low

enough to give per-
feetly natural speech,
and  many people
prefer the light and
delicate quality
which it confers to
music. The connois-
seur will no doubt
make experiments
with a view to ob-
taining the benefit of
the bass response of
a moving coil in con-
junction with the exceptionally good
performance of the *‘ Primustatic’ loud
speaker in the reproduction of transients
and high harmonics.

The design and arrangement of the per-
forated fixed plate and the fluted foil
electrode have resulted in a degree of
sensitivity somewhere between that of the
moving coil and moving iron types of loud
speaker.  This has heen obtained with
polarising voltages of the order of 150 to
200 volts, which is considerably less than
is required for previous electrostatic types.

www americanradiohistorv com

It is, however, advisable to work witk
voltages in the region of 2C0 volts. as with
lower values there is a tendency to intro-
duce second harmonic distortion at the
lower frequencies.

Uulike loud speakers with inductive
windings, the impedance falls with fre-

Va2l i

ALUMINIUM FIXED ELECTRIDE

Constructional details and method
of connecting the *Primustatic”’
loud speaker.

quency, and this mnst be borne in mind
when matching with the output valve. A
speciul Ferranti tapped output choke is
available for this purpose, and very full
information regarding the ontput connec-
tions and the method of applying the
polarising voltage from the H.T. supply
to the receiver is contained in the
mstruction leaflet.

The dimensions of the standard model
arve 2lin. x 19Jin. x53in., and the convex
front was found to give far less focusing
of the high frequencies than is usually the
case with cone diaphragms, As a result
it is sometimes difficult to tell from which
direction the sound is emanating—a dis-
tinctive effect which is well suited to many
types of transmission.

The makers are The Primus Manufac-
turing Co., Primus House, Willow Street,
Tondon, F.C.2.
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Wi s LABORATORY TESTS

5

R. AND A, “CHALLENGER "’
LOUD SPEAKER.

This fatest product of Reproducers and
Amplifiers, Ltd., Frederick Street. Wol-
verhampton, maintains the reputation
already established by this firm for the

manufacture of high-grade loud speaker

units of reasonable price. It is of the
permanent magnet moving-coil type. and
15 fitted with a cadmium-plated cobalt-
steel magnet of new design, giving a flux
density of 6,800 lines per sq. em. The
cone diameter is 64in.. and the overall dia-
meter of the chassis 8in.

A lew-resistance speech coil is employed,
sud the method of attachment to the dia-
pliragm by meuns of a pressed-alumininm
ting is particularly neat.  Centring is
effected hy a three-legged spider attached
to the centre wole-piece.

The performance of this unit is sack
that it merits discussion from an absolute
standpoint and without regard to the very
reasemable price asked.  From the point
of view of overall sensitivity it is slightly
better than the averawe of its class. but,
as in the R. & A, type 100 loud speaker,
the reproduction in the hass below 100

R. and A. ‘‘Challenger’ permanent
magnet moving - coil loud speaker
including triple-ratio transformer.

eycles is quite definitely above the aver-
age. In the particular model tested the
principal diaplivagm resonance occurred at
88 cycles, but, iustead of cutting off

Review
of New
Radio
Products.

sharply below the resonant frequency. as is
usually the case. the output was found to
be only 5 decibels down at 50 cycles. The
88-cvele resonance is not unduly pro-
nounced, and, as a result of the well-main-
tained ontput down to 50 cycles, a full-
bodied bass is obtained without *‘ boom.”

In the middle register between 250 and
1,000 cyeles the output is slightly helow
the average level, but there is a rise {rom
1.500 cycles to a maximum at 3,500
cveles, and thereafter a slight falling off
to 6,000 eycles, after which the cut-off is
rapid.  Before completely dying away,
however. there is a subsidiary resonance at
9,000 cycles.

Reproduction of speech is natural and
unforced. and the balance in music is ex-
ceptionally good for a Joud speaker cost-
ing only 355, This price includes a built-
in transformer with ratios of 19, 33. and 44
to 1 for low- and medinm-impedance out-
put valves and pentodes.

com-

Peak ¢ Buffer”
pact units consisting of two o.o1 mfd.
members.

condensers,

PEAK ‘ BUFFER ’’ CONDENSERS.

Made by Wilburn and Co., 23, Bride
Lane. London, E.C.4, these condensers
are intended primavily for use in A.('. cir-
cuits. a typical example heing between the
anodes of the rectifying valve and the
H.T. positive to stop modu-
lated hum, while a condenser
comnected across the primary
winding on the mains traus-
former will help to minimise
Lackground noise.

For the first-mentioned
function the type 2,000 has
been developed. This con-
sists of two 0.01 mfd. con-
densers in one case tested at
2.000 volts D.C., and supplied
either with terminals or with soldering
tags, the prices being 3s. 3d. and 2s. 9d.
respectively.

For the primary circuit tweo 0.001 mfd.
condensers are adequate, and the Peak

type 1,000 provides these in one compac
unit,  They are tested at 1,000 volts A.C.
and the price is 2s. 6d. The type 1,000 ©
made also as a 0.140.1 mfd. unit at th
same price. In addition to the abov:
there are many other uses for these ex
tremely compact condensers,
0DoOoQ0o

BULGIN PICK-UP AND TONE ARM.

The movement of this pick-up is in
teresting, in that laminated pole pieces are
employed. These are graduated to mini-
nmise leakage, and ensure a high flux
density in the air gap.
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Output characteristic of the Bulgin
pick-up. (H.M.V. loud needle).

The armature is of 1he conventional
“ half-rocker” type. and is damped by
rubber pads at its upper extremity. In
the particular specimen tested some diffi-
culty was experienced in obtaining reli-
able readings below 250 cyeles, as  the
needle would not follow the groove of the
special frequency records, in which the
piteh is muel greater than that of ordin-
ary records.  However, sufficient evidence
was obtained to show that the curve con-
forms to the best practice in that a rising
characteristic is obtained towards the
bass. A\ resonance between 3,500 and
4.000 cycles gives adequate brilliance in
the upper register, while a fairly sharp
cut-off above 5,000 cycles should prevent
needle scrateh. :

The tone arm is artistically finished in
Florentine brouze, and is provided with a
counterbalance  weight.  Actually, the
needle pressure is 4} ounces, The pick-up
head is set at the correct angle for
accurate needle track
alignment, and ball bear
ings provide a  really

Bulgin pick-up and
balanced tone arm.

efficient  pivot for the tone arm,
The price, complete with vrest and
mounting template, is 30s.. and the

makers are Bulgin and Co., Ltd., Abbey
Road, Barking, Essex.
A 38
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Substitute for Volume Control.
T is well known that when speech is
reproduced at greater strength than the
original level it sounds unnatural and
abnormally low-toned, even when a high-
quality amplifier and loud speaker are em-
ployed.

This accounts for an effect which appears
to have puzzled a correspondent, who has
been doing some experiments with tone
control. He notices that the reproduction
of his receiver, so far as music is con-
cerned, does not appear to require any
correction. but speech is inuch more pleas-
ing when deliberate attenuation ot the bass
register is introduced.

Lhis effect is by no means uncomman,
and some listenevs, wlose receivers are
fitted with tone control, make a practice
of reducing the Jower register output when
speech is being transmitted.

¢ D.C. Three' Voltage

Adjustment.
IT should be made quite clear that the
“Wireless  World  D.C.  Three.”

described in the issue of this journal for
Murch 16th, is designed for mains voli-
ages of between 200 and 250 volts. With-
in these limits, the only alteration neces-
sary to accommodate varying supply
voitages is an appropriate {apping adjust-
ment on the main resistance ““ mat”’ R, ,.
No chances whatever in the values of
feed, decoupling, or bias resistance arve
required.

For pressares of considevably under 200
volts. the question is much nore compli-

cated, and those readers who are un-
fortunate enough to have low-voltage
T E e —— ___________________E

HESE colwmns are re- |

served for the publication
i of matter of general interest
arising out of pioblems sub-
mitted by our rveaders.
Readers requiring an individual
reply to their technical questions
by post are referred to “ The
Wiveless World” Information |
Bureau, of which full particu-
lars, with the fee charged, are
to be found on the next page. !

AYES9,

Wireless

D.C. supplies should realise that good ve-
sults can hurdly be expected unless steps
are taken to supplement the maing
pressure, so far as the anode circults are
concerned. Correspondents who  have
raised this point are rveferred to page 377
of The Wireless World for April 13th,
where a method of using an anxiliary
H.T. accumulator battery was described.

Tone-control Transformers.

RF.FERRING to our description of the

“Toco”” variable tone-control trans-
former in Z'he Wireless World of May
18th, a reader usks whether the pub-
lished frequency vesponse curves would
still be attained 1f a transformer of this
type were inserted directly in series with
the anode of a detector valve of reasonably
low impedance. Anode current would, of
course, be kept within the limit stated
in our descriptive review. Our correspon-
dent is  particularly anxious to know
whether the inclusion of H.F. filtering

ADERS PROBLE
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MS

not refain a charge after Leing connected
across the D.C. output terminals of th:
H.T. rectiier. All the other condenser.:

produce a heavy spark when their
terminals  are  short-circuited  after
charging. It is asked whether the

smoothing condenser in «question can be
assumed to be faulty, and if so, what
is the most probable nature of the defect?

As a result of these two tesls, it may
be concluded definitely that there is a
serious fault. Failure to hold a charge
mayv be due to a leakage, which need naot
of necessity be great ennugh to prevent
the condensers working in a smoothing
circuit, but the fact that insulation is
good would indicate clearly that there
is an internal disconuection.

All’s Well.
S a result of au accidental short-
circuit across the bias resistor, a
veader finds that the output valve of his
““Power Radio-Gran ' was operated for

devices is likely to impair the L.F.  some minutes without uny Dbias. The
characteristies of the stage, and also asks short-circuit was soon noticed and ve-
7
TONE CONTROL HT+
H.F CHOKE I e e
g e
(3 i
faed
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O
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Fig. 1. —A “Toco' tone-control transformer, directly connected in the detector

anode circuit.

for a circuit diagram showing the appro-
priate conncctions.

Althongh it is probably safest to
operate the transformer in question in a
¢ pavallel feed "’ circuit, results ave not
greatly affected when. the alternative
metliod of direct connection is adopted.
Similarly, the inclusion of an H.F. filter
of normal design is unlikely to have any
noticeable 11l effects. We suggest that
the apparatus shounld be wired as in
Fig. 1.

Internally Disconnected

Condenser.
N an attempt to find the source of
excessive hum in a maius-operated
receiver, a reader has been testing all
the smoothing and by-pass condensers ;
one of the former appears to have in-
finitely high insulation when tested with
a battery and galvanometer, but it does

www americanradiohistorv com

An H.F. filter is included, and component values are suggested.

moved, but although the valve scems to
be working well again, he wishes to know
whether 1t 1s likely that it has been
damaged by excessive anode current.

Although the greatest care should he
taken to avoid the possibility of running
a  modern high-efliciency  supev-power
valve withont suitable negative hias, we
consider it unlikely that in this particutar
case any great harm has been done by
doing so for a few minutes. As there is
a fairly high resistance in the anode cir-
cuit—that of the smoothing choke, I..5.
field and anti-parasitic resistance 1
series—current  will  automatically b
limited to a value not very greatly in ex
cess of the maximum rating of the valve.

Of course, there is the further possi-
bility that the rectifying valve has been
damaged. but the same automatic safe
guard applies here also, and in any case
the rectifier is normally operated with a
large margin of safety.
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Smoothing for D.C. Sets.
DIREG'I‘-L‘FHREZ\'T supply  systems

vary enormonsly with regard to the
amonnt of superimpozed ** ripple " and.
w8 a4 consequence, it is havdly possible
to specify a smoothing svstem that wenld
be cffective in all cirenmstances.  Put
another way, a smaothing svstem that
can be depended upon to give satisfactory
vesnits with the worst kind of mains
wonld be  unnecessarily expensive for use
when conditions are coud; inrther. it
wounld probably be responsible for an
unduly high loss of II.T. voltage,

Fig. 2.—An extra smoothing chcke
(marked CH,) added to The Wirelcss
World D.C. 3 receiver.

For these veasons, most  published
designs for D.(. 1eceivers include only
enough  smoothing  for  average con-
ditions, and so the constructor who is
unfartunate cnongh to have a had supply
must alwavs consider the pessibility of
adding extra chokes and condeasers,

All this is realised Ly a querist who
proposes to malke the ** Wieless World
D.C. Three 7 (deseribed March 16th.
Current  devived  fremn his  maius s
antoriously  difficult to smooth, and he
asks for information as to where wn extra
choke should le counected.

The best place for this addition will

Wireless
World

vrobably he in the negative 1T, capply
tead. s shown in Fig. 20 where  this
additional conmonent is marvked CH,,
Intercommections  Levween  the  heaters
H.T. supply leads, and the metal chassis
~hould be as shown; the negative heater
lead should not be connected directly to
the chassis as in the original set.

Loud Speaker Field as
Smoothing Choke.
T may be taken as a general rule that
when the field winding of a moving-
voil loud speaker is used as a smoothing
chokae the instrument should be nwounted
A elose proximity to the set. At any
rate.  extreme caution should he used
when long extension leads are propuosed.
Requests have been received for in-
frrmation as to the maximwm permissible
length of these extension leads: it is not
possible to lay down any hard-aud-fast
rule. hut it is seldom that a length of 15
or 20 feet will ‘be responsible for trouble.
Some of the guestions relate specifically
to the “ Monodial >’ receiver. in which
the lond speaker field ix used for smooth-
ing the H.T. feed current for all valves
except the autpnt stage, I the cuse of
this  particular  receiver, an  extension
lead of the length suggested above should
he quite safe. '

Earthing Metallised Valves.

“TYHE 1netal coating which is applied

externally  to many modern AL,
valves is connected internally to the cath-
ode pin; a little thonght will show that
theve is a risk of short-cireniting the gril
bias supply by conuecting the metallic
coating divectly to earth. The rule is
that this should never be done when bias
for the valve is derived from a resistor
mserted in its cathode lead.

This may seem to run contrary tu the
experience of a reader. who states that
incipient instability in his H.F. stuge can
only be checked by ewrthing the wmetal
coating directly to the chassis : he realises
that the valve is working without nega-
tive bias when this is done. )

We fear that this cure for instability
can ouly ke considered as a a1ather

WIRELESS

“THE WORLD”

JUNE 1st, 1932,

ki |

' FOREIGN BROADCAST GUIDE.
CRACOW

(Poland).

Geographical position : 50° 4 N., 197 55" E. |
Approximate airline {rom London : 878 iniles. !
Wavelength : 3128 m. Frequency : 9595
kes. Power : 1.5 kW. y

Time: Central European (coincides with

BST). .
Standard Daily Transmissions.

10.00 B.S.T., sacred service (Sun.); H.SE},
Time signal: Fanfare from St. Mary's!
Tower, news, then continuous broadcast |
to 1945, main  evening prpgramme;i
22.00, news, dance music. Mainly relays
its entertainments from Warsaw and other !
Polish studios.

Announcers : Man and woman.

iCall: Hallo ! Polskie Radjo Cracow (pron. :

i Krar-koof).

i Interval signal : Three notes or, when relaying

1 Warsaw, a few_ bars from Chopin’s

1 Polonaise in F major.

gAll official announcements are preceded by

i the roll of a drum.

I;Closes down with the words:

' pansttomn _(Good-night, Everybody) ] fol-

! lowed by French greetings and the National

!

I

]

1

i

1

i

]

t

1

1

;

Dobra noc,

Anthem (Dombrovski mazurka).

Associated transmitters 1 Lodz, 235 .
(1,283 kes.), 2.2 kW ; Poznan, 3345 m.
(896 kes.), 1.9 kW.; Lvov, 3807 m.
(788 kes.), 16 kW.; Katowice, 408.7 m.
(734 kes.), 10 kW. ; and Warsaw, 1,411.3 m.
(212.5 kes.), 158 kW.

unsatisfactory  palliative. No  doubt
stability is brought about by increased
damping due to grid current when the
valve is worked with a zero grid ; in these
circumstances, amplification and  selee-
tivity are both reduced, and we recom-
mend that systematic tests should be
made to locate the real source of grid-
anode cireuit coupling, which is at the
root of the trouble.

Information Bureau.

CONDITIONS OF THE SERVICE.

(1) THE service is iutended primarily for readers meeting
with -difiiculties in the construction. adjustment. operation, or
maintenance of wireless receivers desciibed in T'he Wireless
World, or those of commercial design which from time to
tinte are reviewed in the pages of I'he Wireless World. Every
endeavour will be made to deal with quevies on all wireless
matters, provided that they are of sach a nature that they
can be deait with satistactorily in a letter.

(2) Communications should be addressed to T'he Wireless
World Tuforination Bureau, Dorset Honse, Tudor Street, E.C.4,
and must he accompanied by a remittance of 5s. to cover the
cost of the service. The enquirer's name and address should
be written in Dlock letters at the top of all communications.

(3) The fee of 5s. covers the reply to any wireless technical
difficulty, but in special cases, where the enquiry may involve
a considerable amount of investigation, an increased fee may
be necessary. In such cases a2 special quotation will be made.

SANANLL O

(4) Questious should be clearly written and concisely worded
in order to avoid delay. Where enquiries relate to trouble
experienced in receivers built to specifications in The Wireless
World a complete account should be given of the tronble, and
especially the symiptoms.

(5) Where reference is made to published articles or descrip-
tions of apparatus, the title of the article, the date of publica-
tion in The Wireless World, and the page reference number
shonld he given, in order to facilitate reply.

(6) Full circuit diagrams, constructional details of apparatus,
or values of components for home-designed receivers cannot
normally be supplied, hut civenit diagrams sent in with queries
will be checked and criticised.

(7) Particular makes of components cannot, in general, ba
recommended. but advice will be given as to the suitability
of an individnal component for a particular purpose specified
by the enguirsr. .
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EDITORIAL COMMENT.

The Quality Controversy.

HERE appears to be no sign of abatement of
interest in the subject of quality of reproduc-
tion and the extent to which the upper fre-
quencics should be retained in transmission and

reception in the aim to obtain a faithful representation
of the original performance.

In this issue we publish important letlers from Mr.
P. W. Willans and from Mr. R. A. West, who was one
of the original correspondents to cross swords with Mr.
Hartley in connection with the demands made by him
in his recent articles for retention of frequencies of a
very high order in transmission and reception. What-
ever else this correspondence may elucidate, it certainly
serves to bring home to us the flexibility of the broad-
cast machine as a whole—the microphone, transmitter,
receiver, and loud speaker—and indicates how easy it is
by electrical methods to falsify the original performn-
ance in the process of transmission and reception.

Representatives of the B.B.C. at the recent discus-
sion of the Institution of Electrical Engincers frankly
admitted, in reply to a question put by Mr. Willans,
that their transmitters erred on the side of giving a rising
characteristic at the upper frequencies.

This flexibility of the broadcast machine renders it
capable of peculiar effects. We wonder whether much
of the bass response which formerly pleased listeners
in the carly days of moving-coil speakers was not a

serious  exaggeration of the original performance.
Gramophone record reproduction was generally re-

garded as satisfactory, until Dr. McLachlan’s ““Novo-
tone’’ indicated that substantial improvements were
possible, and pick-ups were also designed to compensate
for shortcomings of the record.

It has been suggested that, because of the flexibility
which is possible with the transmitter, broadcasting

A9

should put out transmissions with a frequency response
other than straight-line. On this point we are disposed
to consider that the proper attitude for the B.B.C. to
adopt is to endeavour to give us the real thing with
no boosting of any particular range of frequencies. It
is for the designer of the receiver to sce to it that his half
dovetails with that of the transmitter. If once the fre-
quency response of the transmitter is tampered with
the task of the designer of a receiver becomes an im-
possible one, and the attainment of ideal reproduction
will be farther off than ever.

Frequeney Range—a Suggestion for the
B.B.C.

RTICLES and the large amount of correspond-

ence recently appearing in The Wireless World

on the subject of Quality and Frequency

Range have prompted readers to revive the
suggestion that the time has come when listeners require
a means of checking the frequency response of their
receivers at home, and the B.B.C., it is suggested, might
transmit a series of pure notes of equal intensity at
different points of the audio-frequency scale.

This should be a comparatively simple and yet most
instructive experiment for the B.B.C. to carry out,
and, in addition, if the engineering staff were to interest
themselves in such a broadcast, it would be possible
to transmit musical items demonstrating the importance
of the upper frequencies and then repeat these items
with varying degrees of ‘‘cut-off”’ so as to instruct
the listener in the relative importance of reproduction
of various bands in the audio-frequency spectrum.

We commend this suggestion to the B.B.C., and hope
that they will find a means of conducting a transmission,
or serics of transmissions, of this nature.

www.americanradiohistorv.com
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The authors with their
S-metre equipment.

~ PRACTICAL 5 -METRE WORKING

Amateur Transmission and Reception Tests.
By H. L. O'HEFFERNAN (G5BY) and S. G. MORGAN (G6SM).

UCH interest has lately been evinced in the
propagation and reception of ultra-short
waves, which are generally taken to be those
below 16 metres. It is not generally realised,

however, that amateurs are permitted to work on a
band of frequencies whicli cxtends from 56,070 to
59.930 kilocycles (5.35 to 5.005 metres), and the follow-
ing account of the principles involved, the apparatus
used, and the results obtained by
the authors on this band since
Christmas, 1931, is presented in
the hope that it will encourage
'further investigation into the use-
ful properties of these high fre-
quencies. A great deal of progress
has alrcady been made by amateurs
in the U.S A, in this direction, and
5-metre networks are i operation
all over the country.

It is more or less a matter of
common knowledge that radio com-
munication on short waves (i.e.,
below 100 metres) over distances in
excess of about 100 miles is car-
ried on by the refraction, or
* bending back,”” towards the earth of a portion of
the encrgy which is radiated skywards by a trans-
mitter. This refraction is generally considered to be
due to the ionisation of the upper atmosphere. The
waves which are radiated horizontally from a trans-
mitting station suffer rapid attenuation and absorption
and soon fall be'ow the strength necessary for con-
sistent resnlts.  Waves, however, which are radiated

THE Jield open to amateur experi-
menters in the 5-metre region has
attracted too little attention, despite
the interest created in the “ultra-
shorts ” by recent commercial tests
and those proposed by the B.B.C.
In this article the authors give a
Jirst-hand — account
apparatus of their own construction,
using a 5-metre transmitter on a
car travelling at 50 m.p.h.

at angles slightly above the horizontal and up to a
certain “‘ critical”’ angle, are reflected earthwards; but
those which impinge upon the lower surface of the
ionised layer are either scattered in the upper atmosphere
or else escape into space. Thecritical angle decreases
as the wavelength is reduced, until we reach the vicinity
of cight metres, when even the horizontal portion of the
radiation strikes the ionised medium at an angle whicl
is greater than the critical angle for
that wavelength, and is therefore
lost in outer space or dissipated in
the upper regions of the atmos-
phere.

From this sketchy account of
short-wave propagation it will
readily be seen that signals of a
wavelength lower than abont cight
nmietres are restricted, as far as is
known at present, to what may be
called a “‘visual "’ range—that is,
signals will not be heard unless
there is a comparatively clear air
path between transmitter and re-
ceiver. This preperty, which has
previously discouraged the use of
these wavelengths, now appears to be a highly desirable
asset in view of the congestion of the other parts of
the radio spectrum. For short-range working—up to
a maximum of, say, twenty miles—these waves are an
ideal medium because signals are confined within an
area of roughly that radius, and cannot cause inter-
ference with similar services working on identical
frequencies outside that distance.

of tests with
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Practical 5-Metre Working.—

Other advantages of the employment of a wave-
length of the order of five metres are the simplicity of
design and construction of the apparatus required and
the small physical dimensions of the antenna systems
used. This last factor is of great importance when
contemplating the use of portable transmitters.

The generation and reception of these high frequen-
cies 1s usually locked at askance by the average
experimenter, but, as will be shown, these objects can
casily Dbe attained by the use of standard components
and valves, provided that due regard is paid to what
may seem minor details. The transmitter and receiver
illustrated and described are those in use at G6SM, and
similar gear is used at G5BY.

The Transmitter.

The type of transmitter that has been productive of

the best results is illustrated below.  The circuit
diagram (Fig. 1) shows that a push-pull arrangement
is used. This type of circuit offers may advantages,
among which are the following:—

(1) The inter-clectrode and associated capacities
are in series across the grid and plate coils, and the
attendant losses are therefore substantially less than
those which would be occasioned by the use of one
valve in a conventional oscillator.

(i1} The use of blocking condensers in the oszilla-
tory circuits 1s obviated and consequent  losses
eliminated.

(ni) H.F. chokes. always a prevalent source of
trouble, are almost unnccessary, those used as a
matter of precaution being connected at points of
minimum H.F. potential.

(iv) Symmetrical layout of the apparatus is
greatly facilitated, and the simplicity of wiring and
design are apparent from the photographs, the only
wiring below the baseboard consisting of the
filament and H.T. leads.

The valves used are two L.S.5s and, so far, ~.

they have shown no distress though being run

sometimes for as long

as eight hours con- G

tinuously ! ;
The grid leak is of

the spaghetti type and

runs from the H.F.

Wireless
Weorld

91

condenser is of the double stator type, each portion
having the same capacity.  Two separate condensers of
identical design and ganged together could, if desired,
be utilised instead. )

#c,
Cs
Ly Lo
CHy (A
T A
‘Ce
P
=02
FILAMENT
TRANSFORMER
Fiz. 1.—The push-puil transmitter circuit. C,, C,, = 50

micromicrofarads ;
i1 1 .

{in. dia.; L;, L,
R =

CH,, CH,, = 50 turns of 32 D.S.C,
=1 turn 14 S.W.G., 5in. dia.;
1o,000 ohms; C; C; = 250 micromicrofarads.

The anode leads could, with advantage, be made a
little shorter than those illustrated.  The set was
originally constructed for g4o-metre work, but it works
equally well on all the amateur bands.

The Antenna System.

From the preliminary remarks it will be seen that
an antenna system is required which concentrates the
majority of the radiated energy at a low angle to the
surface of the carth. This condition is fulfilied by a

vertical full-wave antenna of the dimensions and shape
of Fig. 2 for working on 58 megacycles.

The current flowing in the two halves of the antenna
must be in phase to secure the desired low
angle radiation, and this end is attained
by connecting a phasing coilinthe middle.

, The

feeder wires may be any odd
multiple of a quarter wave-
length long (in this case one,
three, five, etc., times ap-
proximately 4ft. 0.3in.). Both
feeders must be of exactly
the same length, and should
preferably be as short
and direct as possible with-
out running too close to
drain pipes, gutters, or otlier

The transmitter, which em-
. ploys a push-pull arrange-
L ment with LS5 valves. These
’ have shown no sign of dis-
tress when run for eight
hours continuously.

metallic objects.

This type of antenna
has just been installed at
G6SM, and experiments are
at present in progress to
determine its practical supe-

choke comnected to the centre of the grid coil to the

condenser spindle, and is located underneath the lead

from the filament centre tap to the same point. Inci-

dentally, it will be observed that the rotor bearings are

not called upon to carry any current whatsoever. The
A 1L

riority over the other types which have hitherto been
employed.

At G5BY (Croydon) a full-wave antenna, fed at the
centre, with feeders one quarter wavelength long. and
rotatable about a horizontal axis, has been in constant

www americanradiohistorv com


www.americanradiohistory.com

39~

Practical 5-Metre Working. —

vse. while at G6SM single and double wire matched
impedance feed systems as used for 4o-metre work
have been excited on their harmonics. So far, the
vertical arrangement of G5BY’s antenna has proved the
most successful, though it is anticipated that the system
of Fig. 2 will yield far superior results.

The Receiver.

The receiver exclusively used has consisted of a
detector and low - fre-
quency amplifying valve,
with the addition of a
super-regenerative valve.
The utilisation of the prin-
ciples of super-regenera-
tion is very effective on
this waveband, and has
been attended with great
success. Enormousampli-
fication of telephony is
obtained with such a set,
and the broadening effect
on tuning makes it quite
Pl easy to tune in and hold
a transmission when mov-
ing at speed in a car, a
task which is otherwise
by no means easy. It
was with this end in view
that such a pattern of re-
ceiver was adopted, but
it has proved its worth in
such sterling fashion that
it is always used in prefer-
ence to, say, an adaptor
which could be attached
to a standard broadcast
receiver and worked on the super-heterodyne prin-
ciple. It would be very easy to build a simple adaptor
of this type for those who cared to do so.

The detector circuit (Fig. 3) seems rather unconven-
tional. A study of the diagram will reveal that the
tuning condenser is in series with the grid and plate
coils across the grid to plate capacity of the valve.
Its tuning effect is therefore very small, and ample
separation of transmissions on adjacent frequencies is
assured, although the capacity of the tuning condenser
scems at first sight to be unduly large. All coils and
wiring in the detector circuit should be made very rigid,
as small changes in the various associated capacines
will cause violent fluctuations in the reception of
signals if the above precautions are not taken. The
grid and anode leads must be as short as possible.
The H.T. is fed via the H.F. choke to a point of
fairly low H.F. potential on the anode coil so that the
former component is a less important item than usual.
Resistance control of regeneration is the only satisfac-
tory method to adopt; other systems are usually prone
to “*floppy "’ reaction and bad tuning effects.

The voltage applied to the anode of the
ing”’ valve will be found to be fairly critical.

’

/
INSULATOR

AND CONDENSER

PHASING COIL
RESONATING TO
58 m.c

3 .
- INS

e

ULATORS

Fig. 2.—A suggested
aerial arrangement for
ultra-short waves.

‘ quench-
Almost
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any type of low impedance valve is suitable for use in
this position, and almost any type of low or medium
impedance valve may be employed as a detector. It
is advisable to mention at this point that it is essential
to vary the number and dimensions of turns in the
coils to suit the valve used, as these vary a great deal
in their inter-electrode capacity. This is especially so
in the case of valves such as the Mazda HL2 (to men-

_tion one that has been successtully tried), which has a

metallised envelope.
time is a PM4DX.
Provided that it is not badly screened, there appeurs
to be little advantage in using an aerial longer tian
eight feet for reception. For optimum range and
results, however, it should be as high and as free from
neighbouring obstacles as possible.  On account of their
small dimensions in comparison with the size of trees.
buildings, poles, etc., these ultra-short waves suffer
much absorption and scattering by such objects, and
antennz for both transmission and reception should
therefore be placed as far away from them as possible.

The valve used at the prezent

Results.

Tests were first carried out with G3BY's transmitter
and receiver. Input$ up to 45 watts have been used,
but there seems little difference in results from the
employment of from 10 watts upwards. Heising
modulation was used, and -sufficient modulation was
available to modulate the carrier up to 1co per cent.
if required. The full-wave current-fed antenna was
utilised swung into a vertical position. The receiver
was installed in a car with a 1oft. vertical antenna
attached to a thin bamboo pole.

It was found that if the carrier wave was R3, using
detector and low-frequency stage, the addition of the
super-regenerative valve produced an R7 telephony

The super-
regenerativere-
ceiver, with which it
has been possible to
tune in and hold a 5-metre
transmission while travelling
at speed in a car. A feature is
the large amplification of telephony
signals.

signal—giving some idea of the terrific gain obtainable
when using this type of amplification. Definite screen-
ing by lamp standards and overhead tramway cables
was soon observed, and signal strength varied enor-
mously according to the amount of screening—hills.
woods, and buildings, etc.—between the transmitter and
receiver. :
A I2
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Practical 5-Metre Working.—

Moderately good telephony signals were received when
distant from the transmitter
travelling at over fifty miles per hour—the engine being

siX or seven miles

switched off and the car coasting,

Wireless
World

n
he
o

and large-capacity condensers if desired. Up to three

and

;450 mmid

0002 mfd

1 mfd
150 muntd

==0:002 infd

M.F.
CHOKE

50,000

Fig. 3.—The unconventional detector circuit.

38 DS.C.,

ignition system caused bad interference.
from the dynamo lighting was not so severe, and could
be cured by the judicious placing of a few resistances

Seven Years, and More,

Y 1927 I had definitely come to the con-

clusion that meclhianical methods sueh as
that adopted by Baird and others were ex-
tremely limited, and ¥ must econfess that the
resnits obtained by these methods greatly sur-
passed my expectations,”” remarked Mr. Robert
W. Corkling in his lecture: ' Seven Years’ Ex-
perimental Research and Investigation of Tele-
vision,"” given before the Television Society on
May 11th. The lecturer exceeded the limits in-
dicated by the title by giving a historiea) sur-
vey extemlding hack to the year 1845, After a
long and comprehensive review of the subject,
Myr. Corkling deelared that *“ we must all agree
that television has not yet arrived,” and indi-
eated that he was devoting attention to the
possibilities of eliminating a certain amount of
mechanieal detail l»y electro-ehemieal methods,

l[nu Secretaries Mr. J. J. Denton,
L.E.E., 95, LMmlne Road, Hampstead,
lmllllull, .\'.\\'.3; AMr. W, G, W, Mitehell, BoSe.,

* Lynton,” Newbury, Berks.

From *‘* Bread Board " to *‘ Radio-
gram.”’

HE layout of o wireless receiver is very
often  a  source of perplexity to  the
amateur constructor, amd many points whicl
have to he taken into consideration were’ enu-
merated by Mr. E. M. Laister in a lecture
hefore the last weeting of the North Middlesex
Radio Society.

The lecturer briefly described the evolntion
of the domectw receiver of to-day from the
* Bread Board ” erystal set. and early valve
sets  studded with innumerable controls. to
that modern article of furniture, the radio-
gramophone,

Ilon. Seeretary: Mr. M. D
View, Wynchgate, N.21.

Young, 40, Park

Conversion for Short Waves.

'I‘IIE operation and general prineiples of the
Eelex Short-wave C(onverter were de-
seribed by Mr. L. H. Fitzgibbon at a meeting
of the Slough Radio Society on May 24th.

Hon. Secretary: Mr. (. 1I. Andmmn 58,
Gloneester Avenue, Farnham Royal, Bucks,

A I3

jin. dia. ; Ly, L,, = 8 turns 16 S.W.G,,
turns of 38 D.S.C. on rin. core ; L, = 800 turns of 38 D.S.C. on Iin. core.

H.F. chokes = 50 turns of
jin. dia.; L, = 1,500

miles it was possible to obtain sufficient signal strength
to overcome the interference caused by the ignition with
the engine running.

as otherwise the The results mentioned were obtained with a horizontal
1oft. antenna strung between the front

windscreen, and the back of the car.

TELEPHONE T This yielded results superior to those ob-

tained with the other vertical wire ; besides
exciting far less comment from surprised
observers !
latter type of aerial,
enquired
““fishin’,”’
duty waved us on as though he were under
the impression that the Flying Squad was
abroad!

One of the outstanding features of the
s-metre wavelength is the opportunity it
offers for duplex working.
between the authors’ btﬂll()ll%—lcbs than a
mile apart—is, of course, absurdly easy,
and we hope to interest others in the South
London and Croydon districts, so that the
possibility of multi-sided conversations
may be realised.

G6SM hopes to be able shortly to install

Once when we were using this
two small urchins

whether  ““guv’nor’ was
while one constable on point-

Such working

a low-powered transmitter in an aero-

Interference

waveband.

~ CLUB NEWS.

Railway Radio Enthusiasts.

DAYMENT of subscriptions heing the real

criterion of the value of a elnh’s mem-
hership toll. the Derby Railway Institute Radio
Society can he said to ocenpy a satistactory
position, 46 of the members having paid their
subseription.

The Society has spent a inll and profitable
season  with lectures by Jeading personalities
in the trade and amateur radio,  During the
session the Tustitute reeeiving set has heen
fitted with band-pass tlmmg amd a new pentode.

Ilon. Secretary: H. 1. Il\el Derby Rail-
way Institute, LN, Riy.. I)um

plane, so®that a flight could be made to determine the
maximum range which it is possible to obtain on this

New Society’s Progress.

HE many
ocenr while sound travels from the studio
microphotie to the loud speaker in the listéner's
home provided the theme for an admirable lec-
ture giveu by Mr. J. C. Lee. G6JL, at a recent
meeting of the Keltering Radio Society. Treat-
ing the subject in this novel manner, the lec-
turer was able to cover a wide fleld.

Other lecturettes at the same meeting in-
clnded “ Jlow 1t Works,” by Mr. T. Il Uall
and “* The Properties of the Selenium Cell,” the
latter (by Mr. Alan lintchen) heing accompanied
by a demonstration nsing the cell as a burglar
alarm, as a railway fog-zignal control and anto-
matic connter,

This new society is already flonrishing, its
membership nearing the hundred mark.

Hon. See.: Mr. R. Pankhurst, 9. Shakespearc

opportunities  for istortion to

Road.

o 2
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£

R
o5
= B
T % ks ,

2,

B g

GsP] is owned and operated by Mr. C. G. Phillips, at Northwood, Middlesex.
receiver is a standard battery-operated short-wave SG-V-1.
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By F. E. HENDERSON, AM.L.E.E.
(Technical Staff, The General Eleciric Co.,

Ltd.)

Some Advantages of

N operating the new 0.25 amp. indirectly heated
D.C. valves, the normal practice is for the fila-
ments to be wired in series and the correct work-
ing current of 0.25 amp. obtained by inscrtion of
" a resistance of suitable value between the series filaments
and the mains supply.
It is convenient and economical to use an ordinary
electric lamp, as the whole or part of this external
resistance and tests carried out on

Wireless
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e ST

the Metal Filament.

a given voltage change is much smaller than it was in
the case of the carbon lamp.

Let us see how the use of one or other of these two
types of lamps aftects conditions when used in serics
with a set of valves for constant current working.

In the case of the carbon lamp there is a gradual risc
in current as the lamp warms up.  This effect, as has
been previously described in The Wireless World,

types of lamps suitable for this pur-
pose have been conducted with
interesting results. The indirectly
heated D.C. valves used in the tests
were the Osram 16 volt, 0.25 amp.
series, and results of the tests refer
to these valves.

In considering the use of lamps
for wvoltage dropping resistances
there are two distinct types of lamps
from which to choose, namely, the
carben lamp and the metal filament
lamp, and, as is well known, the
temperature characteristics of these

. e applies the heater current to the
TATISTICS show that there are  3]ves gradually, and is of advar-

tage in this respect.

In the case of the metal filament
lamp, there is an increase in voltage
across the valves over the normal
operating condition owing to the
greater filament current during the
period of heating, but when the
current is steadied down to its cor-
rect figure of 0.25 amp. a very
useful feature of the metal filament
lamp comes into action.

about a million and a quarter
houses still served with D.C. lighting
mains, the conversion of which to
A.C. is bound to take many years.
Meanwchile there is still, therefore, a
large demand for recervers with in-
divectly heated D.C. wvalves, having
heaters intended to be run mzdez
constant current conditions. Of the
various methods of mains feed, the
lamp resistance is probably one of
the most conventent, and this article

Regulating Effect of the

two types of lamp are entirely
different. Fig. 1 shows the relation
between change in resistance and
current accompanying change in voltage across a carbon
lamp. It will be seen that as the voltage rises the resist-
ance gradually falls from a high value, while the cur-
rent rises steeply.  For a small percentage change in
voltage there is quite a considerable change in current—
a fact which is of importance, as will be seen later.

explains  why

Temperature Characteristics of Metal and

the metal filament
lamp is superior to the carbon type. It

Metal Filament.

will be seen, on comparing

Figs. 1 and 2, that with the metal
lamp in Fig. 2 there is comparatively small current
change for a given voltage change, that is to say,
+ 5 per cent. change in voltage indicates + 3.6 per cent.
change in current. On referring to Fig 1 for the carbon
lamp, a similar change of 5 per cent. in volts indicates a

TABLE A -

Carbon Lamps. Valve variatoiml .
for - o o8 Yo iy 4 R T Ho
When we refer to Flg 5, wihidh f5 & glaph sho\\mrr for £ 10°,,. With Carbon lamp. | With Tungsten lamp.
a similar relation between change in resistance an(l Voltage + 12,00, -+ 6259,
current, with change in voltage across a metal filament — 10.99, - 623;’/6
lamp, marked differences between these two types of S0 i {i'ﬁo" - T%a’”
lamp are apparent, and it will be seen that in the \y,age < 26,20 4- 13007
metal lamp the rise in voltage causcs an increase in N — 2169, — 13.09,
resistance and, at the same time, the current change for o
A Iy
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.Lamp Resistances for D.C. Receivers.—

change of +6 per cent. in current. In addition, the
filaments of the particular valves used for the test have
~an opposite temperature characteristic to the metal
lamp, and the use of this type of lamp, therefore, not
only minimises the per-

Wireless 595
Worlad

For the curves of Fig. 3 four 0.25 amp. D.C. valves
were used in series with correct carbon and tungsten
lamps. Under such conditions the mains fluctuation of
+ I0 per cent. gives the variation shown in Table A in
voltage, current and wattage of the valves.

The fact that the percentage

and of 156 volts across the lamp in
series.  Such a condition would
apply with a mains voltage of
156 +64=220 volts (assuming no
additional resistance) and can be
taken to indicate a representative
case.

As the current rises from zero we shall get an in-
crease of voltage across the lamp up to 156 and across
the four valves up to 64 until the steady state represent-
ing 0.25 ampere is reached.

In addition to the curve indicating change in current
with voltage of the four valves in series, two further
parallel curves can be added indicating a similar current
change for a 10 per cent. rise and 10 per cent. fall re-
spectively in mains voltage.

These parallels will cut the current voltage curves for
the carbon and mectal lamps at the points indicated, and
it will be apparent that with the metal lamp a much
smaller change in the current passing through the cir-
cuit occurs for a change of plus or minus 10 per cent.
on the mean applied voltage, than would be the case
it a carbon lamp were employed.
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Fig. 1 (Top).—The relation between change in resis-
tance and current when alteration in voltage is made
across a carbon lamp.

Fig. 2 (Below).—-Change in resistance and current in
a gas-filled metal filament lamp. There is a considerable
difference between this characteristic and that of Fig. 1.

centage current changes o0 o variation in current Is less than
for fluctuating volt- CARBON LAMP / the percentage variation in volt-
ages, but actually (e20v. 32G.P) )4 age when using tungsten lamps
tends to compensate / compared with carbon is well
for them, maintaining 110 11008 known in the lighting industry,
ann extremely constant & <€) ,/ fzf as it was one of the points in
current of 0.25 amp. in = \STMCF 7 2 favour of the introduction of
" spite of changes in < \JO@S w metal tungsten lamps in place of
mains voltage. &100 — 100 carbon lamps some years ago.
Fig. 3-shows clearly E v = e <
the effect of -plus or g «‘5’7 % Switching Surges.
minus 10 per cent. & 3 2
mains  voltage varia- & 90 2 SOmw There is, of course, the point to
tion. ,&Q? be borne in mind that the use ot
From this graph we oA the metal lamp imposes,
see that with the parti- o0 )4 &0 as has been described,
cular metal and carbon / ; a surge in current dw-
lamps used, each lamp 80 80 o2 e 20 ing the period of heat-
passes exactly 0.25 am- PERCENTAGE VOLTS N ing on switching on. To
pere under the given 0] METAL FILAMENT Lawvp _H A investigate this point
conditions, and the voltage drop (GAS-FILLED 200V. BOWATTS) [ 0‘}?/’ life tests have been con-
across each lamp at this current is 0 ved ducted on a large num-
156 volts. This is because both the w cg&// ber of valves of the
carbon and metal lamps were chosen &0 s Osram D.C. type undgr
to have the same wattage rating— 2z LA the most severe condi-
other wattage lamps would, of win g\O“ tions, that 1s, with a
course, produce different character- gg ,//4@0 small number of valves
istics. Z. 90 _é@\ under conditions of re-
Under the set of conditions shown e 3 peated switching and
in Fig. 3 in which a receiver using & with the filaments wired
four D.C. valves is assumed for the in series with a metal
sake of argument, we shall then 80 filament lamp from the
have the case of a voltage drop of 80 90 100 110 120 high  voltage  mains
16 x 4=064 volts across the valves PERCENTAGE VOLTS supply. As these life
tests have not shown

any detrimental effects
from the switching
surges, 1t may be
claimed that the use of
the metal filament lamp
in place of the carbon
lamp is satisfactory and offers a definite advantage in
regulation to compensate for fluctuating mains supplies.

There is yvet another point which is of importance,

TABLE B.

No. of valves
(16 volt 0.25 amp.)

Typical lamp to be used—"sram Cas-filled.

Nominal Volts. Nominal Watts.

1 220) 60
2 210 60
3 f 200 60
: A 240 75
+4 230 7
5 220 ! D
" i 210 75

\ 250 100

N www americanradiohistorv com
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Lamp Resistances for D.C. Receivers.—
and this is that with a metal lamp the heating time to
cnable the cathode to attain full electron emission i3
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Fig. 3.—Curves showing the effect of plus or minus 10 per
cent. mains voltage variation.
considerably less than if a carbon lamp were used.
This may usually be considered an advantage, as it
brings the set into operation in the minimum possible
time after switching on.

Choice of Suitable Lamps.

In the particular type of D.C. valve under survey for
these tests, the heater-cathode insulation is rated to
withstand voltages up to 110 maximum which allows
up to six such valves to be wired with filaments in series
and cathodes virtually in parallel—a common practice
in D.C. set design.

In order to give an indication as to suitable lamps,
tests have been conducted on the basis of 200 volts D.C.
supply, and Table B is given indicating suitable types
of lamps to use with sets employing from one to six
valves in series.

For supply voltages in. excess of 200 a small
subsidiary resistance of approximately 40 ohms
for every 10 volts may be wired in series with the
lamp.

It may also be borne in mind that all the lamps given
in the above table are standard types of which replace-
ments can casily be obtained.

NEW BOOKS.

The Outline of Wireless, by Ralph Stranger. Pp. 816 «xvi.
with 538 figures. (George Newnes, Ltd., London, 1932. Price
8s. 6d. net.—The author, in his preface, frankly states that this
book has heen written for the benefit of *“ the busy mau who has
forgotten most of the stuff he learned at school und who cannot
be bothered to remember his elementary science,’”” and justly
remiarks that technical authors, as a rule, ‘““do not write for
those who do not know, but for those who do know already a
good deal.”” This being the case, it is probable that the scien-
tific expert would find mueh with which he mmay disagree, while
the advanced mathematician will look in vain for pages written
in his own peculiur symbolic launguage. Nevertheless, we think
the book undoubtedly fulfils the purpose for which it was written

JUNE 8th, 1932.

—to give the ““man in the street '’ an outline of the elementary
principles of wireless communicition and of the general physical
phenomena closely related to this subject. The writer, profiting
Ly the experience guined when lecturing at L.C.C. technical
evening institutes to men often tired after a hard day's work,
illustrates his meaning by many homely analogies and colloguial
interpolations which, though they may perhaps seem trivial to
the serious scientific investigator, undoubtedly fulfil their puv-
puse of atresting the attention of the tired or uninformed reader
and of Impressing facts upon his memory in an easy manner.
Mr. Stranger starts with a brief account of the properties of
matter and energy, including a very useful table of the main
characteristics of the ninetv-two chemical elements; the struc-
ture of the Atom and the functions of the electron; proceeding
by easy stages through maguetism and electro-magnetism to
wireless matters, If we must criticise from a techmical poiut
of view, we would suggest that the historical side is somewhat
weak, ss the work of Faraday is not mentioned. Maxwell is
dismissed in oue line, and no notice is taken of the pioneer work
undertaken at Writtle in the early development of broadeasting
in this country. Purists may also cavil at the almost exclusive
use of “I.ALF.” where “P.D.” would seemn more applicable.
but, bearing in mind the avowed object of the book, we
consider that it should certainly encourage the non-technical
reader to take an intelligeat interest in the science which affords
so great a means of vecreation for his leisure time.

W. H. M.

Wireless Receivers, the Principles of Their Design, by C. W,
Quatles;, M.A., M.Se.. with a-preface by O. W. Richardson.
T.R.S. The fundamental principles involved in the design of
wireless receivers (superheterodynes excepted), and with a nseful
bibliography giving references to articles on the subject which
have appeaved in T'he Wireless Engineer, 1'he Wireless World.
and other technical publications. Pp. 103+viii with 41
diagrams. Published by Methuen and Cu., Ltd., London, price
2s. 6d. net.

«THE WIRELESS WORLD"

Information Bureau.

CONDITIONS OF THE SERVICE.

(1) THE service is intended primarily for readers meeting
with difficulties in the coustruction, adjustment, operation, ov
maintenance of wireless receivers described in 7'he Wireless
World, or those of commercial design which from time to
time are reviewed in the pages of The Wirelees World. Every
endeavour will be made to deal with queries on all wireless
matters, provided that they are of such a nature that they
can be dealt with satisfactorily in a letter.

(2) Communications should be addressed to 7'he Wireless
World Information Bureau, Dorset House, Tudor Street, E.C.4,
and must be accompanied by ‘a remittance of 8s. to cover the
cost of the service. The enquirer's name and address should
be written in block letters at the top of all communications.

(3) The fee of 5s. covers the reply to any wireless technical
difficulty, but in special cases, where the enquiry may involve
a considerable amount of investigation, an increased fee may
be necessarv. In such cases a special quotation will be made

(4) Questions should be clearly written and concisely worded
in order to avoid delay.  \Where enquiries relate to trouble
experienced in receivers built to specifications in 7he Wireless
World a complete account should be given of the trouble, and
especially the symptoms.

(5) Where reference is made to published articles or descrip.
tions of apparatus, the title of the article, the date of publica-
tion in The Wireless World, and the page reference number
should be given, in order to facilitate reply.

{6) Full circuit diagrams. constructional details of apparatus,
or values of components for home-designed receivers cannot
normally be supplied, but circuit dingrams sent in with queries
will be checked and criticised.

(7) Particular makes of components cannot, in general, ba
recommended, but advice will be given as to the suitability
of an individual component for a particular purpose epecified
by the enquirsr
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Sunday morning in Paris.

Those ‘Continental

i R4
Sundays.
MAN who alleged that he had
been introduced to me at last
year’s local Flower Show called the
other Sunday morning with an en-
tirely new grievance. He had, so
he said, spent a great deal of hard-
earned cash in acquiring a long-
distance receiver in order to escape
from the B.B.C. into what he
described as the joyous and care-
free atmospherc of a Continental
Sunday. Previously he had had a
humble two-valve receiver, but,
fired by the glowing picture painted
by the Editor of the ‘ Radio
Corner ' in his home-town news-
paper of the joys that would be
his if he reached across the Channel,
he had spent more than he could
afford in the pursuit of radio
pleasure.
After struggling for a month, he

had heard little but hoots and

heterodynes; as for the few

foreign programmes which he
A 17
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had succeeded
in getting, he
declared that
but tor the
foreign lan-
gauge he would
have imagined
he was still lis-
tening to the
B.B.C. As a last
resort he had
come to me for
help. My first
thoughts were
that his receiver
was out of order,
for he told me
that he had had
to return it to
the manufac-
turers only
once.

When T had
accompanied him to his residence,
however, and had handled the con-
trols of the receiver, 1 3peedily
realised that somebody in the manu-
facturer’s despatch department had
blundered badly, the receiver being
in absolutely first-class condition.

To cut a long story short, I spent
Sunday with him, piloting him
through the Continental ether; and,
despite an unusual number of hetero-
dynes, I succeeded in getling a good
bag of programmes, comprising
some of the world’s finest music.
But still his face preserved the same
lachrymose and woebegone expres-
sion, and it was not until the evening
was far spent and we struck a patch
of unseemly hilarity—the sort the
Montmartre Cafés used to indulge in
a few years ago when the American
tourist traffic was at its height—that
his face began to lighten, and 1
realised what was wrong.

Apparently his idea of a Con-
tinental Sabbath was one of reckless
abandon, and, after a careful cross-
examination, he confessed, rather
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shamefacedly, what he would
expect to see if perambulating the
streets of Paris on a fine Sunday
morning, I could do little but advise
him to pay a week-end visit to the
Continent and to assure him that his
set was working correctly. He still
was disgruntled when 1 left him,
however, and it occurs to me to
wonder if the gaiety of Sunday pro-
grammes from abroad is not greatly
overrated.

The gramophone concerts from
Radio-Paris are all very well in their
way, and are certainly a welcome
diversion, but, frankly, if they were
the only thing to be heard on the
Continental ether on Sunday, I, for

- one, should never stray from the

paths of righteousness as defined by
the B.B.C. There are plenty of
highly entertaining programmes, not
of a high-brow character, to listen
to from abroad, but listeners who
buy a long-distance set in expecta-
tion of the gaiety which my friend
anticipated are likely to be dis-
appointed. ‘

Can You Beat It?

I DO not suppose that anything

could look more ridiculous than
a notice posted up in a theatre by
the management craving the indulg-
ence of its patrons for any offence
which might be caused to their sus-
ceptibilities by the Shakespearian
epithets of the scene shifters, and yet
a state of affairs fully as ludicrous
as that exemplified in my homely
analogy was revealed the other day
by a notice exhibited in tlic radio de-
partment of a firm who appear other-
wise to show no lack of keen business
acumen.

1 was passing through the depart-
ment on my way to meet friends in
another part of the building when I
first saw the notice standing on the
top of a radio-gramophone that was
delivering the lunch-time restaurant
music which, judging by the con-
comitant crackling and frying noises,
emanated from a fish and chip estab-
lishment.

I give the notice herewith exactly
as I copied it down: ‘“PLEASE
NOTE.—The crackling noises in this
set are caused during the working of
the store lifts.”’

How elevating!
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NEWS of the WEEK.

Current Events

Newspapers by Wireless.

HE wireless transmission of whole
newspapers’ is brought a step neaver
by the success of recent experiments car-
ried ont between Zurich and the Nord-
deutscher I.loyd express liner Dremen
on its last voyage to New York. A system
known as the * Radiotype "’ was employed
to transmit pictures in the form of print-
ing blocks, the method being described
as ‘“a combination of television and tele-
photography.””  Its sponsors are the
Radiotype Company and the Debeg Radio
Company of Berlin.

It is claimed that by means of the
¢ Radiotype ”’ it will soon be possible to
transmit in the space of a few seconds
over a great distance complete newspaper
sheets ready to be printed. A short wave
was used for the recent tests and com-
plete success was attained in sending a
poster of the Norddeutscher Lloyd ex-
press service over a distance of 2,500
miles.

Technical details of the invention are
to be issued shortly.

Spain Talks to Europe.

VERY Saturday, from 6 to 8 p.m

(G.M.T.), Spain broadcasts special
programmes intended for all European
countries. Transniissions are made from
the Dlarconi station at Aranjuez (Madrid)
on a wavelength of 20.4 metres. ‘The
directors, ‘‘ Transradio Espaiiola,” in-
form us that announcements ave made in
Spanish. English, and IFrench, so short-
wave listeners can be recommended to
see what Spain has to say. It is under-
stood that programmes are designed to
give an idea of the artistic and intellec-
tual life of Spain, and that Yor this pur-
pose the finest artistes are being engaged.

A Notable Birthday.

HAT radio is no longer in its infancy

is being borne out again and again
these days by the occurrence of such
happy anniversaries as that of Radio
Instruments, Ltd. 'The company was
founded iu June, 1922, In a decade
packed with activity there have been
many notable highlights. The firm
began with the issue of the famous trans-
formers, and a team of multi-valve re-
ceivers, invluding the seven-valve Console
model with frame aervial, which +was
shown at the first Wireless Exhibition at
the Horticultural Hall in 1922. The
company’s first multi-ratio transformer
entered the market in 1926.

In ten vears a family tree of radio sets
has been Dhuilt nup, beginning with the
Lyrian-—the first table model receiver
with loud speaker—in 1922, the Lyrian-
ette (portable) in 1924, the Interdyue, and
the famous Madrigal range. The latest
arrival is, of course, the R.I. Stenode.

Televising the Derby.

.THE ideal of all television inventors—
a

public  display on the cinema
screen—was  realised  on  Wednesday
last at the Metropole. Victoria, Londou.
where the Bairnd Company gave a
television vendering of the Derby.
Although the demonstration showed how
much has still to be done befure television
has a definite entertaimment value. a very
large audience responded to the mnovelty
of the occasion. obviously enjoying the
spectacle of flying hoofs amd  surging
crowds, The scene was portrayed on a
screen  divided into three ““ zones.”
Unfortunately these were unequally

Onz of the

30-mirror scanning drums used for

the Baird television demonstration on

Derby Day. The race was *‘ witnessed *’
at the Metropole, Victoria.

PUBLIC TELEVISION,

illuminated, but they provided a suffi-
ciently large area of view to give a
recognisable picture. A cerfain wmount
of {ransverse flicker was noticeable.

The Eye in Television.

R. W. D. WRIGHT, A.R.C.S,, of the
Physics Department, Imperial Col-
lege of Science, will lecture on *‘ The
Eye: A Link in the Television Chain,”
at a meeting of the Television Society
this evening (Wednesday) at 7 o’clock,
at the University College, Gower Street,
London, W.C.1.
The paper will deal with such features
as persistence of vision, movements of
the eve, contrast, colour, and distortion.
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in Brief Review.

Eighteen Years in Amateur
Radio.

N R. HIRAM PERCY MAXIM bhas
heen re-elected President of the
Anmerican Radio Relay League for his
nineteentlt term, baving held the posi-
tion since he founded the League in 1914,

Ideas Famine in U.S. Radio.

EsS “ballvhoo ”” will Le noticeable 1n
the American radio trade during the
1932-1933 season. according to an ob-
server in Washington. The radio
dealers, who are victims of the prevail-
ing depression, are wuow sober and cau-
tious; they ave suffering from a paucity
of new designs, new wrinkles. and new
cadgets in fortheoming models, a fact
demonstrated by the tenor of the
Chicago Show, which has just closed its
doors.

Some idea of the depressed conditions
prevailing in American radio may be
gained from a study of the figures for the
gross  retail sales,  The tumover of
$805.328.000 in the peak vear of 1929 fell
to $500,591.000 in 1920 and $309,270,000
in 1931. Oddly enough, the actual num-
ber of sales lias been well maintained.
In 1930 the total number of sets sold wus
3,827,000, and in 1931 it was 3.420,000,
but the financial gain was considerably
less because fully half of the sets suld
were of the midget type.

“ Secret ”’ Radio in U.S.

ECRECY has never been a sirong
point in radin, or at all events in
amateur radio activities. but the Ameri.
can Rudio Relay League has neverthe-
less revived the Royal Order of the

.Wouf Hong. which was originally organ.

ixed in 1922 and numbered among its
members muany of America’s leading ama-
teurs. On May 21st last, new amatears
attending the Hudson Division Conven-
tion were inducted into the order. by a
nuntber of mysterious rites * based on
the traditional features ot secret societies
all over the world.”

Heat-fed Radio Sets.

RA\DIO apparatus  dispensing  with
external current or potential supply
by providing a valve adapted to detect
and amplify signals ¢ merely under the
influence of heat ” has been invented by
H. A. Mcllvaine, of St. Charles, Il
and patented at the T.S. Patent Office.
MeIlvaine was the patentee some years
ago of a system of harnessing solar
energy by the use of thermionie valves
arranged on desert sands or other points
where the sun's rays are most potent.

¢ The principle of generating the volt-
ages for the B and C supply with tubes "’
says the inventor, ‘‘might some day be

A8
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applied also to generation of power from
the sun; the deserts aud mountain tops
might be covered with giant tubes cach
having Large amounts of electron evapor-
ating from the sun's lieat and  light.
These great heds of tnbes would convert
the sun's power into electricity. and this
clectricity  eould be stepped up  with
transformers and  veetified with tubes;
transmitted to our great cities as D.C;
changed to A.C. with thyratron tubes;
stepped  down with transformers  and
converted hack into sunshine with large
Lunps  of  the meveury  high-frequency
type as covercd in our patent.”’

Overcoming the Copyright
Trouble.

N R. 1. W NTPRAW. a Colehester

Marveoniphone dealter, is to he con-
seatulated on the way in which, at a
recent demonstiation, he avoided infringe-
ment of copyright,  Instead of picking up
the B.B.C. programmes, which  would
have constituted am illicit public peiforn-
ance of radio reception, lie ** tuned in "
an imaginary broadeast progriomne from
London consisting of aramophone records
skilfully faded fuaud ont at appropriate
moments.

Radio Traftic Signals.
VIER since he stepped down from his
Chair on the U8, Federal Radio
Commission, My, O, H. Caldwell has dif-
tnsed oviginal vadio ideas with astanish-
g rapidity,  His latest iy cancervued
with the snbstitution of short-wave trans.
antters for the ordinary roadside signs

Wireless
World

Voices Everywhere.
CCORDING to a aecent visitor to
Leningrad, only in a very few parts

of the eity is it now possible to eseape
the sound of lond speakers. The task
may be still move difficult in the near
future, for no fewer than 32,000 lond

%

# R\ N\

ES \

" RADIO-NATIONS.”’

Iy

Cathode Rays in Radio Research.

MONG the new applications ot t'e
4 X cathode ray tube demonstrated by the
Slough Radio Reseavch Station at tle
May scirée of tle Royal Society wis an
autontatic-release oscillograph for record-
ing  wave-forms of  random  transients,

A glimpse of the station buildings and masts at Prangins,

Switzerland. Already this official station of the League of Nations has played its

part in international affairs, notably in the Sino-Japanease dispute.

Steady com-

munication has been maintained between Gz2neva and Shanghai and Tokyo.

speakers  have  been  ordered by the
authovities  for installation in factories,
workmen's clnbs. and even in the streets,

THE LEAGUE’S SHORT WAVES. The Marconi zo-kW. high-speed telegraph and

telephone transmitter at Prangins.

It is tuned permanently to four different

wavelengths, any one of which can be instantly selected by switches.

for motorists.  Assuming that ia the
future all motors will naturally be rvadio-
equipped, he sugeests that the car radio
sets will be tuned to a fixed short wave-
tength used by perntanent  short-wave
stations located at danger points on the
voute.  These little stations would  be
operited by continmously played records;
as a cur passed through the zone of radio
ascillations the driver would hear the
warning, “Slow  down, bad curve
ahead 5 or, '*Speed lhuit. 20 miles an
hour ’; or any other messages the local
anthorities might want to deliver,
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The ** Monodial A.C. Super.”
I'l‘ is regretted  that an nnfortumate
mis-statement  has been allowed  to
appear with regard to the paper-dielectric
condensers used in the @ Monalial *7 re-
ceiver.
1t shoald now be made quite clear that
these components  were  all  corvectly
desevihed in the * List of Pavts” which
accompanied  the published description,
with the sole exception that the Dubilier
LSB condenser was stated to be of the
<0 500-volt DO, test ” type; this should
vead ¢ 800-volt D.C. test.”

www americanradiohistorvy com

The incidence of the transient wis used
to release a timing voltage which moved
the spot horizontally across the scveen in
a  contiolled  time-movement, thus de-
lineating the wave-form of the transient,
which could be photographed. . The use
of the oseillograph in visnal divection-
finding was also dealt with, while varions
photographic applications of the oseilln-
araph were deservibed and illustrated with
cinena films.  Oue fihn showed the recep-
tion at King's College of shovt-duvatiom
radio impulses sent out from the Fast
London College.  These records showed
the reception of the ground ray with
vieving echoes. aceording to the number
of times the signal pulse had travelled
to and fro between earth and the nppev
Laiver,

OF spevial interest was the demonstra-
tion of a new cirenlar time-hase.  Tu this
case the spot was made to tiace a civelo
from which the phenomena under ohserva-
tion cansed radial deflections.

The oscillogvaphs used in the demon.
stration were the new type of tube nunlo
l-)‘ Messrs, AL C. Cossor, Lt

Next, Please!
THE craze for miniature wireless sets

of  the matehbox  or  walnut-shell
variety seems 1o recur at intervals.  'The
Jatest  claimant  for honours in this

divection is My, Georze Grammer, who,
in the May issue of the American ama-
teur magazine, Q3T deseribes o
* thoroughly  workable 7 three-valve set
ovenpying an aluminium box measuring
81 x6 x63in.  Not ouly does it contain
the receiver proper. but there is space for
a three months’ battery supply. head-
phones.  plug-in - eoils and aerial and
eirth wirves.
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PRACTICAL
HINTS AND TIiPSs.

AIDS TO BLETVTLER

LTHOUGH a properly made

carth connection {o a main
water-pipe is  generally  extremely
effective from tne point of view of
receptive efficiency, it is now being
realised that this form of connection,
as compare:l
with a good
buried earth-
plate, is liable to
increase th:
general level of background noises
due to clectrical interference. This
undesirable state of affairs is parti-
cularly likely to be noticed when the
water-pipes also serve as a common
earth return for other electrical cir-
cuits. For instance, the I'ghting or
power supply, or even the telephone
earth connection.

The ordinary small carth tube of
commerce, though effective enough
for ordinary neceds, leaves a good
deal to be desired, mainly because
its area of contact with the ground
i3 so small.  Where extreme effi-
ciency i3 desired, a connection to 1
large buried metal plate of several
squarc feet in area is distinctly
better, but the burying of such a
plate is obviously an extremely
laborious, and in some cases even an
impracticable, task.

Those who think that their earth
connections are susceptible to im-
provement may be interested in the
details of an ‘‘ official > American
earth connection, for which a speci-
fication has been issued by the U.S.
Bureau of Standards. The recom-
mended procedure is to dig a holc
one foot deep, and to place in it five
pounds of rock salt. Water is
poured in until the rock salt has dis-
solved, and then a metal tube or rod
about one inch i diaméter and
eight feet long is driven into the
ground through the centre of the
hole, an electrical connection being
made to its upper end. It is sug-
gested that three or four of these
earth connections may be joined in
parallel in cases where the ground
is abnormally dry. H T S

Uricle Sam’s
Official
‘“ Earth.”

RECEPTION.,

T is standard practice to obtain
the necessary current for operat-
ing a thermal-delay H.T. switch
f10m the H.T. transformer second-
ary which heats the filament of the
rectifying valve. A consideration of

Fig. 1 will show

Delay- why this is done ;
Action the rectifier fila-
Switches. ment, and conse-
quently its heat-

ing transformer, are at the same

potential as the positive H.T. lead,
in which the switch contact is in-
serted.  Consequently, there is no
appreciable.risk of breakdown, in
spite of the high voltages presenl.
Even if a breakdown occurs its
cffects cannot be serious.
Occasionally, it happeus that the
rectifier L.T. winding of the power
transformer is only just capable of
supplying current for the valve ; any
additional load, such as that of the
switch, would be responsible for a

A.C.

H.T.
YOLTACE

aVo
® SECONDARY

Fig. 1.—When a delay-action switch
is connected in the usual manner,
there is practically no risk of a break-
down of insulation between the heater

and contact strip. ?

fall in voltage. In such cases there
is a temptation to draw operating
current for the switch from one of
the other L.T. secondaries, which
may well have a surplus output.
When the switch is in the positive
H.T. lead, this procedure can hardly
be advocated ; as the diagram shows,’
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full H.T. voltage would then exist.
between the heater and the contact
strip. True, a switch might with-
stand the application of such a high
voltage under ideal conditions, but
the margin of safety is not large, as
clearances are small; and if moist-
ure were present there might be a
serious lcakage. :

If it is found essential to suppl_\'
the switch current from any of the
L.T. secondaries which feed the re-
ceiver valves, and not from the rec-
tifter winding, it is better that the
contacts should be inserted in the

negative H.T. lead. H.F.S.
IN these days of wvariable-mu
valves, the smoothing of the

high-tension supply to the high-
frequency stages necd not be very
thorough, since it is only by partial
rectification that hum can be

superimposed on

The Last the carrier as
Traces modulation. The
of Hum. smoothing to the

output valvealso
necd not be very complete, because
hum in the anode circuit of this
valve receives no amplification be-
fore reaching the speaker.

We are therefore left with the
conclusion that the detector valve
requires a more completely smoothed
anode-current supply than any other
valve in the set. From this we may
draw the very reasonable conclusion
that if hum is due to the H.T. sup-
ply, the chances are that it is being
caused by insufficient smoothing in
the detector anode circuit.

Even now that power detection is
becoming usual, detector valves do
not eat up a very vast anode current,
so that a choke to smooth the supply
to such a valve may combine high

inductance with quite reasonable
bulk. If there is a low-frequency
transformer of anlique pattern

stowed away in an odd corner of the
junk-box, it may therefore be worth
while to resurrect it and see if it will
serve as a smoothing choke for the
detector valve only. The primary
was probably intended for an anode
current of the order of that which it
will be called upon to smooth, but
if burnt out it may be that the
secondary, though overloaded, will
provide inductance enough to reduce
the remaining hum to silence.
AL M. S
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ALGIERS (363.3 metres); 13 kW.—7.15 p.m,,
Agricultural Report. 7.30, Songs from La Tra-
viantu (Verdi); Mireille (Gounod); Lohingrin
(Wagner); Faust (Gounod); Ctéopatre (Mas-
senet); Hamlet (Thomas). 7.55, News and
‘Fime. 8.0, Concert by the Station Orchestra:
La Féte chez Thérese (Hahn); Ballet Musw
from Glismonda (Février); Serenade (Trans:
lateur); Ballet Music from Le Cid (Massenet):
Pastorale d’¢té (llonegger); Norwegian Rhap-
sody No. 1 (8vendsen); Sceénes Napolitaines
(Massenet). 9.5,  Recitations, 9.30, Dance
Music from the Municipal Casino.

BARCELONA (Radio-Barcelana), Call EAJI
(349 metres); 8 k\WW.—8.0 p.m., Trio Concert:
Serenade, Amoroso (Doulvez); Selection from
Dhie Walkiire (Wagner); Minuet from Samson
(llandel).  8.30, Exchange Quotations, Request
Gramophone Records, and Press Notes. 10.0,
‘himes from the Cathedral, Weather Forecast,
Exchange Quotations and Relay of TForeign
Stations.  10.15, Concert by the Statioh Orches.
tra, followed 1y Programme of Modern DBauce
Music by the bHemons Jazz Band. 110, Talk in
Catulan by Adrian Gual, 11,30, Coucert by the
Vilalta Orchestra, relaved from the (afé Es-
paflol. 1.0 a.m. (Saturday), Close Down.

BELGRADE (430.4 metres); 2.5 k\W.—5.0 p.m,,
Orchestral Coneert:  Overture, La Dame
Blanche  (Boieldien); Selection  from  Fedora
(Giordano); Sclection from The Little butch
Girl  (Kalman); Hotballtinze (Lanner). 6.55,
Time and  Programme Announcements. 7.0,
(‘zech Lesson.  7.30, Recital of Yugoslavian
Songs by Frau Boskovic-Agatonovie. 8.0, Sokol
Talk, 8.30, I'rogramme to he Announced. 10.30,
News and Sports Notes. 1050, Concert from
the Imperial Hotel.

BERLIN (Konigs Wusterhausen) (1,635
metres); 60 k\W.—12 noon, Weather for Fanners,
12,2 p.m., Gramophone Concert  of  Variety
Musie, Tollowed by Weather for Farmers.  12.55,
Time Signal, 1.30, News Bulletin, 2.0, Gramo-
phone Concert of Popular Musie, relayed from
Berlin  (Witzleben). 3.0, Talk for Girls. 3.30,
Weather and Exchange Quotations. 4.0, Edn-
cutional Talk. 4.30, See Leipzig. 5.30, Talk:
Risks run by Men of To-day. 6.0, Talk: The
Middle Ages and the Unity of Western Civi-
lisatiomn. 6.30, Talk on Economics. 6.55,
Weather for Farmers., 7.0, See Berlin (Witzle-
ben). 7.15, Talk for Dentists.  7.35, Talk fur
Workers, followed hy Weather for Farmers.
8.0, Talk hy Kwrt . Sell: What. People are
Talking About in America, relayed from
America, 8.15, See Stuttgart. 9.15, See Berlin
(Witzleben). 10.20, Weather, News, and Sports
Notes. 10.30  (approx), Dance  Music  from
Berlin  (Witzleben). 12,20 a.m. (Saturday),
Close Down.

BERLIN (Witzleben) (4195 metres); 1.5
kW.—5.50 p.m., Orchestral Concert from the
Hotel Kaiserhof. 6.55, The Witzleben Station
informs its Listeners. . . 1.0, Topical Talk.
7.10, Choral Concert: Nichtliches Stiindechen
(Nagler); Villanella alla napolitana (Donati-
Widmann); Folk Song, Der Tanber mnd die
Téuberin (arr, Kirchl); Pie Wetterpropheten
(arr. Otto); Witlkommen (Schotte); Spielmanns

Stamdehen  (Mozart-Abert); bie  Liebe gleicht
dem April (Diirrner). 7.30, Hints for the
Week.end. 8.0, Talk hy Kunrt G. RSell: What

People are Talking about in America, relayed
from America. 8.15, See Breslau. 9.15, (Con-
cert conducted by Edwin Fischer; Soloist, Edwin
Fiseher (Pianoforte) : Pianoforte Concerto in A
(Bach); Concerto di chieza in B Flat (Felice
dail’ Abaco) ; Planoforte Concerto in B Flat
(Mozart), 10.15, Hints for the Week-end.
10.20, DPoliticul Press  Review, followed by
Weather, News, and Sports Notes and Danee
Musie from the Eden Hotel. 12.30 a.m. (Satur.
day), Close Down.

BORDEAUX-LAFAYETTE (304 metres); 13
kW.—7.30 p.m., News Bulletin, 7,40, Feduea-
tional Programme. 7.55, Lottery Results. 8.0,
Advanced Spanish Lesson. 8,15, News Bnlletin
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FRIDAY, JUNE 10th.
Yorecast. ~ 8.30, Gala Concert
Fair Committee.

and  Weather
organised by the Bordeaux
The  Symphony Orchestra. Noloists: JMme.
Saint-Val (Soprano), M, Raynal (Songs), and
M. Barouk ('Cello). Overture, Der Ireischiitz
(Weber-Salabert); Concerto for 'Cello and
Oreliestra (Lalo); Symphony in (—the Jupiter
( Mozart-Salabert); Symphonic  Legend, La
Forét enchantée (d'Indy-Mouton); Bacchanale
from Sumson and Delilah (Saint-Saéns.Mouton).
In the interval, Songs and Address by the
President of the Bordeaux Fair Commitiee.

BRATISLAVA (279 metres); 14 kW.—7.0
p.m.—See Prague. 10.15, Programme Announce-
ments and News. 10.20, Cigdiny Band.

BRNO (342 metres); 35 kW.—7.0 p.m., Popu-
lar Operatic Music. 8.0, See ¥Prague. 10.15,
News Bulletin, 10.20, See Prague.

BRESLAU (325 metres); 1.5 kW, and GLEI-
WITZ (253 metres).—4.30 p.m., Conedrt by a
Bavarian Orehestra relayed from the Goldene
Krone Cafe. 5.30, Weather for Farmers, aud
Book Review. 6.50, The Younger Generation—
Prose by Willie Schiiferdieck, with Introductory
Talk and Commentary. 6.30, This will interest
you—Surprise Programme. 6.50, Talk: Rock
Gardens. 7.15, Weather for DPanmners, 7.7,
Concert, of Popular Music on  Gramophone
Records. 7.55, Weather Forecast. 8.0, Talk by
Kurt G, Sell: What People are talking about in
America, relayed from America. 8.15, It must
he a Waltz!—Concert by the Silesian Philhar-
monic Orchestra, conducted by Edmund Nick.
Introductory Talk by the Conductor. 8,15, News
Bulletin, 9.25, Extracts from The Maid of the
Black Forest—Operetta in Three Acts (Jessel).
10.10, Time Signal, Weather Forecast, News
Sports  Notes  amd  Progranmume
Announcements, 10.30, Dance Music by the Sta-
tion Orchestra, conducted by Franz Marszalek,
Tn the interval at 11.10 (approx.), Weekly
Sound News from the Deli Theatre. 12,0 Mid-
night (approx.), Close I)pwn,

BRUSSELS (No. 1), L.N.R. (509 malres);
15 kW.—12 Nocn, Light Music on Gramophone
Records. In the interval at 12.30 p.m., Weather
Report. 5.0, Orchestrat €Concert comducted by
Charles Walpot: Paso dohle, Melila (Calvette);
Waltz, I love vou (Waldteufel); Overture, The
Nuremberg Doll (Adam); The Bells of St. Malo
(Rinmer); The Phantom Brigade (Myddleton);
Selection frorn  Le Grand Mogol (Audran-
Iubans); Waltz, Idylle Passiouelle (Razigade);
Potpourri, liallo! Hallo! Hier Wien (Morena).
6.0, Gramophone Records; Hywmue a la nuit
(Rameau); Nocturne in E Flat (Chopiun); The
Nightingale (Grétry).  6.15,  Announcements,
6.30, Gramophone Records; Overture, Manfred
(schumann);  Danse macahre (Saint-Saéns);
Overture, 1812 (Tchaikovsky).  7.15, Auuounce-
meuts. 7.30, Music Review Dby Pau! Gilson.
8.0, Orchestral Concert conducted hy Jean
Kumnps;  Soloist, Christiane  Berlo  (Songs);
Overture, Phédre (Massenet): Petite  Snite
(Debussy); Seleetion from Le Roi d'Ys (Lalo);
Two  Dances  (Falla). 8.45, Talk by Albert
Devéze. 9.0, Concert (eoutinued); Ballet Music
from Sylvia (Delibes); Songs; Minuet (Boe-
cherini); Souvenir (Prdla);  Tavantella  (IMi-
pucci); Songs; Viennese Waltz Suite (Gilson).
10.0, Le Journal Parlé. 10.10, Giramophone Con-
cert; Waltz, The Wedding of the Winds (ITall);
Tango (Cibolla); Foxtrot, Sweet Suminer Breeze
(Vallee); Tango (Grothe); Fuxtrot, You didn’t
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know the iusie (Coslow): TFoxtret, Sunshine
and Shadows (Stmuper); Foxtrot, Sweet Jennie
Lee (Donahtson); Foxtrot, Lazy Day (Posford);
Foxtrot, Down by a Dutch Canal (Young);
Tango, O Cara Mia (Brodszky): Foxtrot, Oh,
Glory (Robm) - Waltz (Stranss); Slow Foxtrot,
I'd rather be a Beggar with you (King); Waltz
trom  Gipsy Love (Lehdr); Foxtrot, Roll on,
Misxissippi (West), 11.0 (approx.), Close Down.

BRUSSELS (No. 2), N.l.R. (338.2 metres);
15 kW.—Programme in  Flemish, 12 Noon,
Gramophone  Conecert.  Selection  from  Miss
Decima (Audran); Song of the Harz Cauaries;
intermezzo awd Waltz from Fedora ({ierdano);
Selection from A Waltz Dream (Oscar Straus).
12,30 p.m., Weather Report. 12,40, Coneert
(eontd.): Selection from The Desert Song (Rom-
berg); Ballet Music from Isoline (Messager). 1.8,
Coucert by the sStation Trice. 5.0, Orchestral Con-
cert conducted by Jean Kumps; Overture, The
Barber of Bagdad (Cornelius); Nelection (Satie);
Symphony in G (1Taydn); Aria (Bach); Le Festin
de P’Araignée (Roussel); Hungarvian Dances
(Brahms). 6.0, Gramophoue Records of Popular
Music. 6.15, Talk: The Van Eyck Brothers.
6.30, Gramoplione Records; Suite from L'Arleé-
sienne (Bizet); Overture, Tannhiinser (Wagner).
7.15, Talk: The Cuckoo. 7.30, Radio Notes.
8.0, Orchestral Concert conducted by Franz
André; March of the Diplomats (Sousa): Over-
ture, Orpheus in .the Underworli (Offenbach) ;
Pudding Potpourri (Morena); Yopular Russian
suongs; Romanian Dances (Barch); Sortie mili-
taire (Faulx). 8.45, Programme on the Tenth
Anniversary of the Ilemish Tourist Society;
9.30, Orchestral
Nelections. 10.0, Le Journal Parlé. 10.10, Con.
cert by the Tea Room Hrchestra; Overture,
AMorning, Noon, and Night (Suppé) : Waltz, Ever
or Never (Waldteufel); Symphonic Dances
(tirieg) ; Foxtrot Fantasia, The Bird Fabcier
(Kochmann); Tango from XNina Rosa (Rom-
berg); Selection from Véroniyue (Mersager);
Waltz from Viennese Nights (Romberg) ; Rumba
(Michaelov). 11.0 (approx.), ¢lose Down.

BUCHAREST (394 metres); 12 kW.—4.0 p.m.,
Concert of Military Musgie. 5.0 p.m., News
Bulletin  and Time Signal. 5.10, Concert
(contd.). 6.0, Talks on Philosophy and Religion.
6.40, Light Music on Gramophone Records. 7.0,
Talk: The History of Musie, with illnstrations.
7.45, Choral Concert: César Franck. 8.45, Ncws
Rulletin.

BUDAPEST (550 metres); 18.5 kW.—Pro-
gramne also relayed on 210 metres from 5.25
p.an. until close down. 6.25 p.m., Military Band

(‘oncert, conducted by Richard Fricsay. 7.6,
Stenography Lesson. 7.30, Topical Talk. 7.45,
Concert by the Mimdits Orchestra; Selection

from Samson and Delilah  (Saint-Saiéns): The
Legend of the Raven (HMuszka); Hortohdgy
(Stephauides); Anf der Wache (Dierig); By the
Waters of Minnetonka (Linranco), 8.30, Gala
Concert by the Szegedin Choral Rociety; The
Legend of St. Elizabeth, Oratorio (Liszt). After
the Concert, Time Signal, Weather lorecast,
and Concert by the Joska Raeies Cigdny Band.

COPENHAGEN (281 metres); 0.75 kW, and
KALUNDBORG (1,153 metres); 7.5 kW
Noon, Time and Chimes from the Town
12,2 pan., String Ensemble Coneert, conducted
by A. Bendix from the Wivex Restanrant. 1.15,
Educational Talk. 1.45-3.0, Interval. 3.0, Con-
cert of Wind lustriunent Music; Mareh, El
Capitan  (Sousa); Overture, Jean de Daris
(Roieldieu); Largo from Xerxes (llandel);
Selection from Carmen (Bizet); Selection from
Tosea (Puceini): Waltz, Die Preiswerber (Fahr-
bach); March, Wein bleibt Wein: Readings;
March frowm Fatinitza (Suppé); Waltz, The Blue
banube (Joh. Strauss); Torch Dance of the
Brides of Kashoiir from Feramors (Rubinsteiu):
Selection from The Tales of Hoffmanu (Offen-
bachy; Der staar et Stot i Vesterled (Weyse)s
Dejlige  Land  (Danning);  Coronation March
from The Prophet (Meyerbeer). 5.0, Programme
for Children, 5.40. Lxchange and Fish Market
Prices. 550, Talk by IFrawz DPolke, Danish
Burial Customs, followed by Song Recital by
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Programmes from Abroad.—

Vilh, Michelsen. 6.20, German Lesson for Be-
ginners, 6,50, Weather Forecast. 7.0, News
Bulletin. 7.15, Time Signal. 7.30, Talk. 8.0,

Chimes from the Town Hall. 8.2, Items by Per
Knutzon. 8.10, Concert by the Schierheck Vocul
Trio. 8.30, Wlllmm Fox: A Wall Street Tragedy
(Johannes Becher). 9.15, Sonata in G Op. 06
for Pianoforte and Violin (Beethoven). 9.35,
Reading. 10.0, News Bulletin, 10.15, Talk with
Gramophone [llustrations: Spain in Dance and
Song. 10.45, Dance Music from the Industri
Restaurant. 12 Midnight (in the interval), Time
and Cliimes from the Town Hall. 12.30 a.m.
(Saturday), Close Down.

DUBLIN, Call 2RN (413 metres); 1.2 kW, and
CORK (224.4 metres).—1.30-2.0 p.m., Time Signal,
Weather Report, Stock Report, and Light Music
on Gramophone Records. 6.0, Gramophone
Records of Popular Music.
Children. 7.0, Gramophone Records of Variety
Music. 7.20, News Bulletin. 7.30, Time Signal.
7.31, Talk on Gardening. 7.45, Talk: Ree-
keeping. 8.0, Operatic Ballad Concert by the
Station Sextet, May Busby (Soprano), 1l.
Dunkerley (Baritone), and E, llargreaves
(Tenor). 9.0, Talk on Irish llistory. 9.30,
Pianoforte Solos. 9.50, Variety Concert by
Tony Reddin and Company. 10.30, Time Nignal,
News, Weather Report, and Close Down.

FECAMP (223 metres); 10 kW.—12 Noon,
Gramophone Concert: Ca ne vant pas Paris
(Ménichetti); Le Moulin de Maitre Jean
(Borel- (‘lerc) A Nogent (Mercier): Mon Coeur,
attend (Ca7au>.), Priére Musicale (‘\lunclmttl)
Coquelicot (Borel-Clerc); Quand on aime on a

toujours vingt ans (Moretti); DMalgré moi
(Harry Link). 12.30 p.m., First French News.
12.45, Concert: The Bmmer of Victory (v.

Blon); Le Mistango (Bach, arranged Laverne);
Tales from the Vienna Woods (Jobann Strauss);
Selection from Othello (Verdi): Au pays
Limousin (Defrance); Tempo- Lempo (Dostal) ;
The Flag of Liberty (Nowomeskl) A la Caserne
(Bach, arranged Laverne); Gloire & RBueaud
(Courtade). 2.0-7.30, Interval. 7,30, Freuch

cal News. 8.0, Second French News. 8.30,
Listeners’ Hour relayed from Le llavre, 9.30-
11.0, Interval. 11.0, Hawaiian Band: Kiss me
Goodnight, My Bluebird, Time Alone Will Tell,
Somewhere in Old Wyommg 11.15, Sentimental
Songsters : Pianoforte Selection. Melodies of the
Moment; Duets: (a) Put Your Loving Arms
Around Me (b) For the Suke of the Days Gone
By; Pianoforte Selection, Popular Song Medley;
Duets : (a) Kiss Me Agam (b) Goodnight, Sw eet
heart; Pianoforte Selectlon, Snatches of to-day’s

hest tunes. 11. 45, Banjo Quartet; Quartet:
Darktown Dandies; = Two Solos: (a) Slick
Fingers, (h) That Red-headed Frail; Quartet:

Rumty-Tumty. 12 Midnight, Dance Musm Fox-

trots: Always in All Ways, Elisabeth, Be\ond
the Blue Ilorizon; Waltz, You Will Remember
Vienna; Fox- trots: You're Driving Me Crazy,

1 Brmu a Love Song Quick Step: Lady of
Spain; Waltz: Balls, Picnics and Parties; Fox-
trots: Nappy Days, Me, It Always Starts to
Rain; Waltz: Pagan Serenade; Fox-trots: Joey
the Clovsn, Just One More Clmnce, Spring is

Here, Kiss Me Goodnight. 12,57 a.m., IBC
goodmvht Melody. 1.0 a.m. (Saturday), Close
own

FRANKFURT (390 metres); 15 kW., and
CASSEL (246 metres).—12.0 Noon, Concert by
the Station Orchestra, conducted by Reinhold
Merten. Part I:.Unfamiliar Overtures. Les
Deux Aveugles (Mehul) Riibezahl (Flotow).
Graziella (Lecocq). Part 11: Unfamiliar Waltzes.
Unsere Wiener Ilerzen (Ertl). Lippitzbacher
Waltz (Koschat). Liebt er mich (Ertl). 12.50
p.m., News Bulletin and Weather Report. 1.0,
See Langenberg. 2.0, News Bulletin, 2.10, Spon-
sored Concert. 3.0, Weather Report, 3.10, Time
8ignal and Agricultural Programme, 4.55, Eco-
nomic Notes. 5.0, See Langenberg. 6.15, Eco-
nomic Notes. 6.25, Programme in Celebration
of the 90th Birthday of the Frankfurt Poet,
Adolf Stoltze., Addresses by Adolf Stoltze and
Paul Laven. Recitations by Lydia Lerner-Stoltze,
6.50, See Stuttgart. 7.15, Time Signal. Pro-
gramme Announcements, Weather Forecast, and
Economic Notes. 7.20, Talk: The 1032 Air Mail.
7.30-10.20, See Stuttgart., 10.20, Time Sigual,
Weathier Forecast, News Bulletin, and Sports
Notes. 10.45, Concert by the Stution Orechestra.
condncted by Walter Caspar. 12,0 Midnight
(approx.), Close Down.

HAMBURG, Call HA (in Morse) (372 metres);
1.6 KkW. Relayed by Bremen (270 metres); Flens-
burg (218 metres); Hanover (566 metres) and
Kiel (232.2 metres).—6.0 p.m., Review of New
Books whmut Goethe. 6.35 (from Kieh, Talk:

6.15, Prograimnme for .

Wireless
Worlal

FRIDAY, JUNE 10th (cont.)

Social Tosurance and the Protection of the
Worker. 6.55, Excliange and Market Prices. 7.0,

Topical Talk.
Josef Marx and Gustav Mahler
Thea Bohm-Linhard (Vocalist), Gerhard Maasz
(Pianoforte), and Adolf Secker (Accompanist).
songs (Marx): (a) Regen, (b) Selige Nacht, (c)
Lied eines Miidchens. Pianoforte Selo: Album-
blatt (Marx). Songs (Marx): (a) Marienlied.
() Japanisches Regenlied, (¢) Venezianisches
Wiegenlied. Pianoforte  Solo:  linpressionen
(Paul Graener). Songs (Maller); (a) Ich bin
der Welt abhanden gekomrwen, (b) lch ging mit
Lust, durch cinen griinen Wald, (¢) Wer hat dies
Lied erdaeht. (d) Aus. ... 8.0, See. Berlin
(Witzleben). 8,20, Goethe Concert, The Tlamburg
Philarmonic  Orchestra, conducted by José
Eibenschiitz, the Norag Male Voice Choir, and
erhert Ernst Groh. A Faust Overture (Wag-
ner). Elfenreigen from Faust, Part 11, for Male
Voice Choir and Baritone (Klose). A Taust
sSymphony (Liszt). 10.20 (from Hanover), Scherzo
and ]lummesquc Concert by the llanover
Norag Orchestra, cortducted by Otto Ebel von
Sosen. Soloist: Willy Craney (Pianoforte).
Humoresque (Levine). Tumoresgque (Vrenes).
Scherzo in B flat minor for Pianoforte ((hopin).
Allegretto grazioso guasi andautino (Brahms),
Humoresque nnd Reigen (Reger). Pianoforte
Solo: Eulenspiegeleien (Josef MHaas). Scherzo,
Sounenkind und Wolkemmnanu (Ciemus). Itumor-
(sque (Sjogren).

HEILSBERG (276.5 metres); 60 kW.. and
DANZIG (453.2 metres).—1.5 p.m., Orchestral
Concert, conducted by hkugen Wilcken. March,
Einzug der Hellebardiere (Blankenburg). Over.
ture, Raymoud (Thomas). Waltz from Gipsy
Love (Lehar). Japanese Sunite (Yoshitomo),
Selection from William Tell (Rossini). Noch sind
die Tage der Rosen (Baumgartner). An der
Weser (Pressel), Waltz, Mon réve (Waldteunfel).

7.15, Weather Forecast. 7.20,
“ong Recital.

Potpourri, Musikalische Neckereien (Warch).
Weddigen Marsch (Biittner), 2.30, Advertising
Notes witlh Gramophone Records. 3,30, Pro-

gramme foy Children, 4,0, Talk for Women. 4.30,
Orchestral Concert, condneted by Kugen
Wilcken. - Overture, Jean de Paris (Boieldieu).
Nocturne, Op. 19, No. 4 (Tehaikovsky). Valse
lente (Chopin)., Suite from A Midsummer
Night's Dream (Mendelssohn). A Wedding Day
on Troldhaugen (Grieg), Tlumoresque (Dvorak),
Fantasia on the Works of Schumann (Schreiner).
Ilungarian Dances Nos. 1, 13, and 17 (Brahms).
Military March (S(Imhert) 5.55, Book Roview.
6.15, Agricultural Report. 6.25, Tualk: Ninety
Years of the Konigsberg Gymnastics Society.
6.35, Talk: The Fight at Heilsberg 125 years ago.
6.55, Ernst Blass recites lis own Poems., 7.25,
Trio in D miner, Op. 63 (8chumann). 7.50,
Weather Report. 8.0, Talk by Kurt (. Sell:
What People are talking ahout in America,
relayed from America, 8.15, Concert of German
Opera Music by Elsa Koch (Seprane), Alfred
Bartolitius (Tenor), and the Konigsherg Opera
House Orchestra, conducted by Werner Richter-
Reichhelm. 9.15, See Berlin (Witzleben). 10.15,
Weather, News, and Sports Notcs,

HILVERSUM (296.1 metres); <0 kW (7 kW up
to 4.40®p.m.).—6.25 to 9.40 a.m., Programme of
the Workers’ Radio Society (V.A.R.A)). 6.25 to
6.40 and 7.10 to 7.25, Gymnastics. 7.40, Gramo-
phone Records of Variety Music. 8.40, Tr'o C'on-
cert. 9.40, Religious Programume by the L'heral
Protestant Radio Society (V.P.R.0.). 9.55 to
11.40, V.A.R.A. Programme. 9.55, Recitations.
10.10, Trio Concert. 10,40, Talk for Women,
10.55, Concert (continued). 11.40 to 3.40 p.m,
l’loglamme of the Algemeene Vereenig'ng Radio
Omroep (A.V.R.0.). 11.40, Orchestral Concert
conducted by Nico Treep. O\eltme. Ten Maids
and No Man (Suppé) ; Ballet Suite, Callirhoé
(Chaminade) ; First llungmi:m Rhmpsndy (Liszt).
Gramophone Records of Variety Music. Selec-
tion from Lilac Time (Schuhert-Berté). Waltz.
La Hussarde (Ganne). Variations on: ’s kammt
ein Vogel geflogen (Ochs). Gramonhone Records
of Variety Music. March of the Dwarfs (Mosz-
kov y:  Czardas (Montiy:  Marche solennelle
(Tchaikovsky). 140, Talk for Schoolz. 2.10,
Concert (conblnued). Limburg Folk Song
(Alterego): Selection from Gasparone (Mil-
locker); Waltz, Ange damour (Waldteufel);
Hollvwnod March (Leopoid). 2.40, Concert of
Light Music relayed from the lotel Atlanta,
Rotterdam. 3.40 to 7.40, V.A.R.A. Programme.
3.40, Piauoforte Recital h\ Joh. Jong: The Moon-
llﬂht Sonata (Beethoven) Waltz in A flat
(Chopin). 4.10, l’lomamme for Children. 4.40,
Orchiestral Concert conducted hy Hugo de Groot.
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Overture, Le cheval de bronze (Anber); Waltz
from Polenblut (Nedbal); Selection fromn Manon
(Massenet); Four Ballet Airs (Drigo). Gramo-
phone Records of Variety Musie. Waltz, Milliou-
entauz  (Fucik); Serenade (Widor); Caravane
hindoue (Popy); Selection from Syivia (Delibes).
6.25, Talk: Imperialisn and the League of
Nations. 6.45, Orchestral Concert (continued).
7.40 to 10.40, V.P.R.O. Programme. 7.40, Talk:
Young People of To-day. 8.10, Symphony No.
1 in G Minor (Brahms) (on Uramophone
Records). 8.40, Religious Address. 9.10, Qu.ntet
in B Minor (Brahms) (on Gramophone Records).
9.40, Religious Notes. 9.45, News Bulletin, 9.55,
Recitations. 10.25, Gramophone Records of
Variety Music. 10.40 to 11.40, V.A.R.A. Pro-
gramme. Gramophone Keco:ds of Variety Mus'e.
11.40 (approx, ). Close Down.

HUIZEN (1,875 metres); 8.5 kW —Plogmm ue
of the Clristinn Radio Society (N.C.R.V.).—
7.40 a.m., Bible Reading. 7.55 to 910 Gramo-
phone Records of Variety Music. 10.10, Pro-
granune for Invalids. 10.40, Gramophione Records
of Light Music. 11.40, Police Notes. 11.55, Con-
cert. Overture, The Marriage of Figaro (\lola"t)
Song from ’lhe Marriage of Figaro (Mrn.ut),
Song from The Mugic Flute (Mozart); Selection
from Le Caid (Thomas); Selections (Mendels-
sobu); (a) Da lieg ich unter den Biumen, (b)
Wartend, (c) Spring Song, (d) Aud:es Maienlied ;
Dem Audenktn Beethovtus (arr. Urbach); Zwei
Kénigskinder (Reimaun); Meidenrsslein (Schu-
bert); Das Zauberlicd —(Meyer-Helmund); Le
~elect.on f.om R go-
letto (\ur(h), Song from Simwone Boccanegru
(Verdi); Selection from The Mastersingers
(Wagner),  1.40, Interval. 2.10, Gramophone
Reyords of Variety Music. 2.40, Trio Concert.
Trio Op. 1 No. 8 (Beethoven); Three Intermezzi
Op. 116 No. 4, Op. 116 No, 6 ;lnd Op. 117 No. 3
(Brahms); llavanaise Op. 83 (Saint-Saénx);
Three Preludes (Debussy): (a) Danseuses de
Delphes, () Voiles, (c¢) Le vent dans la plaine:
Potme Op. 25 (C lmu\aon), Trie Op. 7 (Woli-
Ferrari).  4.40, Gramophone Records of Light
Musie. 5.10, lull\ on Lhiotography. 6.40, Talk,
6.10, Wireless Technical Talk. 6.40, Talk on
HOl‘Llcllltllle 7.10, Police Notes. 7.25, Talk.
7.40, Musical ngl‘uume and Addresses relayeil
from the Edncational Institute, Amsterdam.
9.40 (approx.), News, 9.50, Gramophone Records
of Popular Music. 11.10 (approx.), Close Down.

KATOWICE (408 metres); 16 kW.—5.0 p.m.,
Concert hy Professors of the Katow.ce Conservi-
toire of Music, 6.0, Talk by Casimir Simm. 6.20,
Dance Music. . 8.0, Nee Warsaw. 10.0, Dance
Music. 11.0, Answers to (Correspondents in
French.

LAHTI (1,796 metres); 54 kW.. and HELSINK}
(368.1 metres).—6.15 p.m., Programme for Chil-
dren,  6.40, Pianoforte Recital relayed from
Helsinki. 7.0, Talk. 7.25, Wind Instrument
Quartet Selections relayed fmm Helsinki. 7.45,

Recitations.  8.10, Orcliestral Selections xelcned
from Helsinki. 8,45, News in Finuish and
Swedish. 9,15, Military Music relayed from the
Kappeli  Restaurant. 10.0 (approx.), C(lose
Down.

LANGENBERG (473 wmetres); 60 k\wW.—12
noon, Concert from Frankfurt. 12.50 p.m,,

Weather, Newsz and Time Signal. 1.0, Concert
conducted by Wolf. Mareh from Sigurd Jor-
salfar (Grieg); Overtnre, Turandot (Lachner);
Liebesliederwalzer (Strauss); Selections from
Das Nachtlager in Granada (Krentzer); Tweo
Selections from the Suite Dresden China’ (Nie-

mann); Russian Dance, Hopak (Moussorgsky);
Festival Overture on the Theme Uh immer Treu
und Redlichkeit (Martung); Selections from Der
Orlov (Granichstaedten). 2.30, Sponsored
Gramophone Conecert.  3.30, LEconomic Notes
and Time Signal. 3.50, Programme for Chil-
dren: Drawing and Painting. 4.10, Talk: The
Feminist Movement. 4,20, Programme for Young
People. 5.0, Concert by the station Orchestra
conducted by Kiihn. and the Station Choir con-
ducted by Zimmermann; Soloists, Heinz Jolles
(Pianoforte) and MHans Wocke (Baritone):
Pianoforte Concerto in E, No. 2 (d’Albert); Die
Wallfahrt nach Kevelaer, for String Orcliestra,
Baritone and llarmonium (Friedland); Te Deum,
for Alixed Choir and Orchestra (Wappen-
schmitt). 6,15, Review of New Books. 6.40,
English Counversation. 7.0, Weuther, Tiwme,
Lconomic and Sports Notes, 7.30, Talk on Em-

ployees’ Insurance. 7.85, First General News.
8.0, Tulk by Kurt G. Sell: What People are
talking about in  America,  relayed from
Amwerica. 8.20, From the Fhte® to the Kettle-

drum, by lLu|< Lhert. 9.0, Concert of Chamber
Musie. 10,20, News, Sports and Miscellaneous
Announcements.  10.40, Concert from a (‘afé.
12 midnight (approx.), Close Downi
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Programmes from Abroad.—

LEIPZIC (259 metres); 2 KkW., and
DEN (319 metres).—4.30 p.m., Concert
Leipzig Symphony Orches
mar Weber: Ouvertiire zu einem rittertichen
Spiel (August Seharrer); Serenade for String
Orchestra, op. 93 (Heinrich Hofmanu); Entriacte
and Waltz from Intermezzo (Richard Stranss);
New Stavonic Dances, Nos. to 4, op. 72
(Dvorak). 5.30, Review of Books on Literatures
of the World. 550, Econontic Notes, Weather,
and Time Signal. 6.0, Chinese Impressions (Max
Tobby Scharara). 6.25, English Language Les-
son., 6.50, Talk (to be announced). -7.0, Talk:
Mozart’s Marriage aud the Fate of his Family.
7.30, Song Recital by Jessyka Koettrik (Con-
tralto); Eugen Gottlieh-Hellmesherger at- the
Pianoforte, Scandinavian Folk Melodies: (a)
The Rose in the Valley, (b) Cradle Song, (c)
The Spring Breezes, (d) Shepherd Song from
Hallingdal; Songs (Eugen Gottliehy: (a) Nnn
18t der letzte Tag erschienen, (b) An den
Flieder, (c) Nocturne, Eva Waltz (Johann
Strauss). 8.0, Talk by Kwrt G. Sell: What
People are talking about in America, relayed
from America. 8.15, Nee Breslau. 9.15, Ecouno-
mic Notes. 9.25, The Clock—I1listory. Literatnre,
Interpretation, Report—a Radio Study (Josef
Krahé). 10.25, News Bulletin. 10.35 (approx.),
Concert by the Leipzig Symphony Orchestra
conducted by Emil Luli: March, In Treue fest
(Teike); lIsa Waltz from Der dmmme Angust

DRES-
by the
ra conducted by Hil-

(Gfaller); Selections from 1'Africaine (Meyer-
beer); Siteiliana in F, Op. 90, No. 8 (Schmal-
stich); Five O'clock Tea in the Dolls® House
(“llly Rosen); Snite, The Flowers (Ludwig
Siede); A B C Potpourri (Komzak): Waltz, Die
letzten Tropfen (Kratzl). 12 midnight
(approx.), Close Down,

LJUBLJANA (574.7 metres); 2.5 kW.—6.0 p.m,,
Quintet Concert. 7.0, French Lesson. 7.30, Talk
for Women. 8.0, Tulk for Sokols. 8.30, I'ro-
cramme from Belgrade. 10.30, Time and News,

LWOW (381 metres); 16 kW.—6.20 p.m., Nee
Warsaw. 7.15, Miscellaneous Items and Racing
Notes. 7.35, See Warsaw. 7.45, Tulk by Mar-
jusz Nowina. 8,0, See Warsaw. 10.0, Reuding.
10.10, See Warsaw. 11,30 (approx.), Close down.

LYONS, La Doua (PTT) (465.8 metres); 1.5
kW.—7.0 p.m., Popular 3Music on Gramophoue
Records.  7.30, Radio Gazette for Lyons and
the Nouth-Bast. 7.45, Talk on the Oceasion of
Children’s Week: School Hygiene. 7.52, Wire-
less Review. 8.0, Beauty llints. 810, Pigeon
Flying Report.  8.20, Tonrist Review. 8.30, Con-
cert organised hy the Association Les Amis de
la Dona, under the direction ot Jean Witkovski;
Soloists:  Mme. Gailliard  Farey (Violin), M.
Dujols (Alto), J. Witkovski ('Cello), M. Bridet
(Ohope), and Mle. Buisson (Pianoforte); Seren-
ade for Violin, Viola and 'Cello (Beet.lmven);
Andante for Oboe (Mozart); Sonata in -
(Corelli); Romanee for Oboe (Sehmmann); Sara-
bande, for Violin, Viola and ‘Cello (Manuel):
Cor angiais, Nolo from the third Aet of Tristan
und  Isolde (Wagner); Romance sans  paroles
(Thirion) ; Two Popular Spanish Songs (Jowquin
Nin); Quartet for Pianoforte, Violin, Viola and
Cello (Weber).

MADRID (Union Radio), Call EAJ7 (424.3
matres); 2 KW.—8.0 p.m.,, Chimes, Exchange
Quotations, Market Prices, and Request Grano-
phone Records, 8.30 (in an interval), Kdnea-
tional Talk. 8.15, News Bulletin and Political
Review. 9.30 to 10.30, Tuterval. 10.30, (‘himes,
Time Signal, and Politieal Review. 10 45, Syin-

phony Concert on Gramophone Records: Over-
ture: Fingal's  Cave  (Mendelssoln);  Suite
(Corelli}; Persian Dances fromn Khovaunstehina,
(Moussorgsky); Nymphony No. 9 (Beethoven).
12.45 a.m. (\.u,md.ny). News Bulletin and Pro-
gramme Announcetients. 1.0, Chimes and Close
dowu,

MORAVSKA-OSTRAVA (263.8 metres); 11 kW.
—7.0 p-m., Brass Band Concert, 8.0, See Prague.
10.15, Prugr:nnme Aunnouneements  aml News
Butletin.  10.20, ¥ee Prague.

MOSCOW, Trades Union (1,304 metres); 100
KW.—6.30 p.m., Proletariat ]ul(ll() Jowrnal.  7.15,
Programuie tur Young Cominunists, 8.0, Three
FPalks: (1) German—Answers to Correspondents,
h) ‘%we(lhll—\oth Foreign Polities, (¢) French
—Soviet Films.

MUNICH (533 metres); 1.5kW. Relayed hy
Augsburg and Kauserslautem (560 metres) and
Nurnberg (239 metres).—4.5 p.m., Vocal and in-
strumental  Concert. '\l.ln.ume Sonderinann
(Soprann), Theo Gutmaunn ('Cello) and Mischa
Rubaseh (Pianoforte). ''wo sougs for Soprano
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and  Pianoforte (Brahms): (a) Meine Liche
ist griin, (b) Dein blaves Ange. ‘I'wo Soprano
Solos, (Trunk): (a) Mir triumte- von einem
Komgbl\md (h)}" Unter Bliten. Sonata in D
minor, Op. 36, for ’Cello and Fianoforte (Grieg).
4.40, Educational Talk. 5.60, Concert of Light
Musie, with Wireless Repnrt in the interval,

‘ed from Furth. 6.15, Theatre Notes. 6.35,
Talk: The Theatre in the Proviuces. 6.55,
Talk: Four Years as a Theatrical Agent. 7.15,

Introductory Talk to the following transmission,
7.35, Ballo in Maschera (A Masked Ball), Opera
in Five Acts (Verdi), relayed from the National
Theatre. In the interval at 9.5, Announcements.
106,20, Time Signal, Weather Report, News Bul-
Jetin, Sports Notes and Tratlic Report. 10.50,
Talk by Knrt G. Sell: What People are Talking
about in America, relayed Irom America.
OSLO (1,083 metres); G0 kW. Relayed by Fred-
riksstad (367.6 metres); Hamar (560 metres);
Notodden (447.1 metres); Porsgrund (453.2
metres) and Rjukan (447.1 metres).—5.30 p.m.,
Poputar Music on Gramophone Records. 6.0,
French Lesson. 6.30, Norwegian Song Recitul
by Mnie. Bertha Wang llatvorsen. 7.0, Weather
Report and News Bulletin, 7.30, English Les-
son. 8.0, Time Signal. 8.1, Dramatic I'ro-
gramme. 910, Talk: Wagner's 'Fristan  und
1solde. 9.40, Weather Report and News Bul-
letin. 10,0, Topical Talk. 10.15, Talk: A Jour-
ney to Bremen. 10.45 (approx.), Close Down.

PALERMO Ente Italiano Audizioni Radio-

foniche (542 metres); 3 kW.—5,30 p.m., Light
Musie and Danece Musie. 6:30-8.0, Iuterval. 8.0,
Announcements,  Giornale deti® Enit, Agricul-

tural Notes, Report of the Royal (eographicul
Society and Uiornale radio. 8.20, Popular Music
on Gramoplione Records. In the interval at
8.30, Time and Announcenents. 8.45, Orchestral
Concert. Solvists: L. Landolfi (Piancforte), S.
Lojacono  (Violin). Naples, trom lmpressions

d'italie (Charpentier). Iianuforte Solos: (a)
Gavotte in Rondo VForm (Lully), (b) Sonata
(Scarlatti), (e) Le tic-toc-choe (Couperin). Violin
Nolos: (a4) Canzonetta (d’Awmbrosio), (b) Anda-
lusian  Romance (Sarasate). Talk on Yictor
Hugo. Maskerade  (Korngold). Pianotorte

Solos (Martueei): (a) Romanee, (b) Capriccio.
Violin Solc (a) Kaddisch (Ravel), (b) Gipsy
Caprice (Kreisler). Baba-jaga (Liadov). After
the Concert, Dance Music. 10,55 (approx.),
Close Down.

PARIS (Eiffel Tower) Call FLE (1,445.7 metres);
14 KW.—Thne Signals (on 2,650 metres) at
10.26 a.m. and 11.26 p.m. (preliminary and 6-dot
signals). 6.45 p.m., Tatk on the Theatre. 7,0,
Le  Journal Parlé. 8.20, Weather lorecast.
8.30, Symphony Concert condueted by E. Fia-
ment. Nnite of Six Pieces (Baeh-Woodhouse);
Finle from the Qunintct for Flute and Strings
(K. Flament);  Clarinet  Solo:  Canzonetta
(Iierné); Selection from Ciboulette (Ilahn-Sala-

hert);  Vielin Solo;  Selection from  L'Amour
masqné  (Messager-Satabert). 9.30, Daniderty
Concert. 10.0 (approx.), Close Down.

PARIS (Poste Parisien) (328.2 metres); (0 k.
—6.30 p.m., Sponsored Concert. 7.30, L'ght Mus
on Griunophone Records; News and Announce-
ments. 8.0, Talk (to be aunounced). 8.30,
Gramophone Records; Talk amd Annonncements,
8.45, Conecert of French Nongs hy Munsic Hall
Artists,  9.45, Nanee  Music on  Gramophone
Records. 10.45, News Bulletin. 10.50 (approx.),
(lose Down.

PARIS (Radio Paris), Call CFR (1,725 metres);
75 kW.—6.45 a.m., Physical Culture. 7.30,
Weuther and Physical Culture (continued). 745,

Popular  Gramophone  Recorids. 8.0, News,
Weather and Press Review. 12 noon, Jewish
Address. 12.30 p.m., Woods and Forests; Gramo-

phone Concert: The Coach in the Forest (Schaf-
fer); The Mill in the Black Forest (Eilenhery);
In the Virgin Forest (Alelnonskv); Morgenbliitter
(Johann Stranss); Sous bois .(Staub); La Forét
qui chante (Charlys); La voix des Chénes (Goub-

lier); The Forge in the Forest (M'chaelis); Nelec-
tion from L'attague du moudin (Brunean); Tn the
Forest. near the Lake: The Nighting:\le' Song

(Zeller); Song of the Poplars (Doria); Sous I
Feuillée (Thomé); Forest Murmurs from Siegfried
(Wagner); Dans la Forét normande (Evreard);
Waltz, Tales from the Vienna Woals (Iuh.um
Strauss); selections from Lakmé (Delibes); The
1lnnter in the Forest; March of the Bl: lcksmlths
Tn the intervals at 1.0, Exchange, News, and
Weather; at 1.30, P\ch.\nge. and at 2.0, Ex-
change and Almnnm cnients.  3.45, £ \('hdn"e and
Market Prices.  6.30, Market Prices. Weather.
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Agricultural Report, Talk, auwd Racing Results.
7.0, Talk ou the Freuch Colenies : Precious Stoues
of North Africa. 7.45, Commercial Prices and
News, 8.0, Talk with Gramophone Hlustrations,
by M. Jacyues Janin: Music nnd the' Cinema.
8.30, News and Weather. 8.40, Gastronomic Re-
view. 8.45; Poewms in Prose (Baudeiaire), with
the collaboration of André Bacyué. lu the in-
terval at 9.15, Press Review and News.

PITTSBURGH (West nghouse Electric) (KDKA)
(306 metres); 25 kW.—9.0 p.m., Teaberry Base-
hall Scores. 9.5, Business News., 9.15, Rita
Cavaliery (Soprano). 9.30, Pebeco Weather Re-
port. 9.33, Market Reports. 9.45, Peabody ihigh
School a Capella Choir. 10.0, Teaberry Bas
bull  Scores. 10.5, David Lawrenee Dispatch.
10.10, KDKA Artist Bulletin, 10.12, Progranune
Announcements. 10.15, KDKA Kiddies® Klub.
10.30, The Singing Luakdy, from New York. 10.45,
Little Orphan Amnie, from New York. 11.0, Time
Signal. 111, Temperature Report. 11.2, Who's
News To-day. 117, Teaberry Sport Review.
11,12, Press News-Reeler. 11,15, KDKA Orchestra.
11.30, Royal Vagahond, from New York. 11.45,
Literary Digest Topics, trom New York. 11.59,
Time Signal. 12 midnight to 3.30 a.m. (Satur-
day), New York Relay. 12 midnight, Pepsodent
Amos 'n’ Andy. 12.15, Esso Programme—Believe
it or Not, by Ripley. 12.30, Stebbins Boys.
12.45, Billy Jones and Ernie Hare. 1.0, Nestle's

Programme. 1.30, Ilvory Progrannme. 1.45, Sis-
ters of the Skillet, 2.0, Fricndship Town. 2.30,
Amour

Programme. 3.0, Whiteman's Pontiae
Chieftains. 3.30, Love Songs and Waltz

Jean Wald's Orchestra. 4.6, Time
Teaberry Sport Review. 4’11 Temperature Re-
port. 4,12, Weather Report 4.15, Press and
Last Minute News. 4.20, Lew Courad and his
Orchestra. 5.0, Cotton Club Orchestra, from New

York. 5.15, Time Signal and Gooeduight,

PRAGUE (488.6 metres); 120 KkW.—owa,
Talk: The HNistory of Religion in Bohemia.
5.55, Reading. 6.5, Agricultural Report and
Market  Prices. 6.15, Talk for Workers:
Metallurgy. 6.26, German Transmission. News
and Talks: (a) Impmt.mt Inventio (I The

Economic Crisis and the Puture. 7.0, Relay of
a Concert by the Czech Philharmonic Orchestra.
8.0, 'Cello Recital by Professor Ladislav Zel-
enka: Arpeggione Sonata (Sehmbert). 8.30, A
Play (Lope de Vega). In the interval at 9.0,
Time and News. 10.15, Miscellancons Annomiee-
ments. 10,20, Variety Music on  Gramophme
Records.

RADIO-SUISSE ROMANDE (SOTTENS) (403
metres); 25 KW.; LAUSANNE (680 metres); anl
GENEVA (760 metres).—12.30 p.m., Time Signal
from Neuchitel Observatory. 12,31, Weather
Report and News Bulletin,  12.40 ({rom rau-

sanne), Concert of Light Music ou Gramophone
Records. 1.0, Exchange Quotations. 1.5, Gramo-

phone Concert (contd.). 1.45-5.0, Interval. 5.0,
Time Signal from Neuchitel Ohservatory. 5.1
(from  Geneva), Prozramme for Wonen. §.45,
Coneert by a String  Orchestra, comducted by
Robert  Echenard. 7.0, Weather JForecast. 7.1
(f'rom Lausanne). Sports Note 7.0 (trom
Lausanne), Report of thie Swiss Automobile
Club.  7.30 (from Geneva). Talk: The Work of
the Disarmament Counference. 7.55, Announce-
ments. 8.0 (from Lausanne), Reeital of Ttalian
Airs by Brufo Sarti (Tenor) and Thaldo Russo
(Bantune) 8.40, (from Geneva), La Jonrnée
des  Cadeanx—Play in One Act  (Blanchon).
9.20 (froin Fribourg), Concert hy the Landwehr

Bawd, conducted hy Gaimard. 10.0, Weather
Forceast and News Bulletin, 10,15 (approx.).
Close Down. -
RIGA (525 metres); 15 KW.—6,0 p.m,, French
Lesson. 6.30, Latvian Lesson. 7.0, Weather
Report. 7.5, Tchaikovsky Coneert. Selection
from [olanthe. Scngs. Suite. 8.0, News Bulle-

tin., 8.20, Orchestral Concert. 9.0, Weather and

News. 9.35, Variety Music. 10,30 (approx.),
Close Down.
ROME, Call tRO (441 metres); 50 kW. Re-

layed by Naples (319 metres) and 2R0 (254
metres).—8.15.8.30 a.m., Giornale  Radio and
Anuouneements. 12 Noeon, Gramophoue Reeords
of Variety Musie. 12,35 p.m., Weather Fore-
cast. 12.45-2.0, Sextet Concert. Festival Over-
ture (Keler-Bela): Mnasical Snufft Box (Niko-
laievaky); Sercnata  cilena  (Ruello):  Inter-
y tram Tiefland (d’Albert): Bolemian Fan-
asin (Lattuada); Seleetion from  The Blue
Mazurka (Lehary: Bolero d'amore (Liga). In
the intervals, (}im'lmle Radio, Esehusnge, Time
and  Announceinents. 4.45 (Naples), Talk for
Women. 5.0, Exchange, Children’s Radio Re-
view. Giornale Radio and Annonncementz. 5.30,
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Programmes from Abroad.—

LRecital of Duets by Giuseppina Marciano (So-
pranoy and Clara  Fioravanti Cinci (Mezzo-
Siprano).  Song  (Schumann); 11 ruscellettu
( tenedetto Blarcello); Cradle Song (Brahms)
L'Eden (Falchi). 5.46, lustrumental Concert:
delection from  Anima allegra (Vittadini), 1
promise yon (Caster); Canzone d'amore (Leon-
cavallo). Selection (Manu).  Selection Irom
L’Artesiana (Cilea). Com’e bella la vita (Bixio).
6.15, Giornale dell'Enit. 6.55 (Naples), Ship-
ping and Sports Notes. 7.0, Agricultural Notes,
Announcements, Giornale Radio and Press Re-
view. 7.50, (ramophone Records of Variety
Music. 8.0, Time, Announcements, and Report
of the International Institute of Agriculture
(m Ttalian. French, English, German, and
Sranish). 8.30, Sports Notes and Announce-
ments. 8.45, Police Band Concert, conducted by
Andrea Marchesini. Selection from Le Mas-
chere (Mascagni); Morning and Anitra's Dance,
from Peer Gynt (Grieg); Selection from Tosca

(Puccini). 9.30, A Comedy in One Act (de
Croisset). 10.15, Concert _(contd.): Selection
from La Resurrezione di Cristo (Perosi);

Polonaise (Chopin); Selection from the Second
Act of Ero e Leandro (Mancinelli). Notes
on Art.  Rhapsody, Italia (Casella).  10.55,
News Bulletin

SCHENECTADY (General Electric Company),
(WQY) (379.5 metres); 50 kW. Relayed at in-
tervals by W2XAF on (31.48 metres) and by
W2XAD on (19.56 metres).—9.0 p.m., Deceorat-
ing Notes from New York. 9.15, Ollie Xevttru
(Pianist). 9.30, Studio Ensemble. 9.50, News
Ttems. 10.0, Stock Reports and Police Notes.
10.15, Skippy from New York. 10.30, The Suc-
cess Doctor. 10.45, Chandu, the Magician. 11.0,
Musical Programme. 11.24, Basehall S(~0rps.
11.30, With Gray McClintoek in the Canadian
North-west. 11.45, Musical Programme. 12 Mid-
night (WGQY only), General Electric Programme.
12 Midnight (W2XAF only), Stock Reports and
News Items. 12.15 a.m. (Saturday), Weather
Report. 12,16, New Kenmore Orchestra. 12.45,
Trials of the Goldbergs. from New York. Y.0
(WGQY only), Cities Service Concert, from New
York. 1.0 (W2XAF only), International
General Electric Programme. 1.30, WGY Farm
Forum. 2.0, Clicquot Chib Eskimos. from New
York. 2.30, Pond's Programme_from New York.
3.0, National Oratorio Society Programme, from
New York, 4.0, Freddy Engel's Orchestra.
4.30, be Witt Clinton Orclhestra. 5.0, Ralph Kir-
hery (the Dream Singer), from New York. 5.5,

Johnny Hamp's Orchestra, from New York.
5.30, New TKenmore Orchestra. 6.0 am.
(approx.), Close Down.

SCHWEIZERISCHER LANDESSENDER

(BEROMUNSTER) (459 metres); G0 k\W.; BASLE
(244.1 metres) and BERNE (246 metres).—12.20
p.m,, Time Signal from Neuchitel Ohservatory.
12.31, Weather Report and News Bulletin.
12.40, Concert by the Station Orchestra. 1.35,
Weather Report and Exchange Quotatious. 1.45-
3.30, Interval. 3.30, Light Music on Gramophone
Records. 4.30 (from Basle), Programme for
Children. 5.0-6.30, Interval. 6.30 (from Basle).
The Microphione—an Experimental Programme
by Rudolf Kraege. 7.0, Time Signal, Weather
Forecast, Automobile Report, Market Prices,
and Rports Forecast. 7.30 (from Basle). Agri-
cultural Talk. 8.0 (from Berne), Concert of
Unfamiliar Works of Verdi, by the Station
Orchestra and the Berne String Quartet; Solo-
ists, André von Dienl (Bass) and Ernst Kap-
peler (Piaunoforte). In the intervals, Talks on

Yerdi. 9.30, Weather Forecast and News Bul-
letin. $.45, Caharet Programme. 10.30
(approXx.), Close Down.

STOCKHOLM, Cali SASA (436 metres); 55 kW.
Relayed by Boden (1,229.5 metres); Goteborg
(322 metres); Horby (257 metres); Motala
(1,348 metres); Ostersund (770 metres) and
Sundsvall (542 metres).—§.0 p.m., Light Music
froin Sundsvall. 5.45, Popular Music on Gramo-
phone Records. 6.45, Recital of German Bal-
Jlads of the Twelftlh and Thirteenth Centuries
by Erich Burger, with Harp accompaniment.
7.15, Weather Forecast and News Bulletin.
7.30, Talk on Photography. 8.0 (from Sunds-
vall), Military Band Concert conducted hy Axel
Eek. 9.0, Reading of Soldiers’ Ballads. 9.30,
*Cello Recital by Roman Dukstulsky: Arioso
(Bach); Aprés un réve (Fauré); Pastorale
(Couperin-Cassado) ; Minuet {Boccherini-
Cassado); The Flight of the Bumtle-bee (Rim-
sky-Korsakov). 9.45, Weather Report and News
Bulletiu. 10.0, Chamber Music Concert by the

‘(Baritone). 8.0,

- Suite from L‘Arlésienne (Bizet).
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Barkel Quartet:
No. 4 (Haydn);
(Stenhammar).

String Quartet in G. Op. 64,
String Quartet in F, Op. 18
11.0 (approx.), Close Down.

STRASBOURG (345 metres); 11.5° kW.—11.30
a.m., Gramophone Concert of Classical and Light
Musie. 12.45 p.m., News in French and (jerman.
1.0, Time Nignal. 1.2, Gramophone Concert of
Light Music. 2.0-3.0, Interval. 3.0, C(oncert
relayed from Notre Dawe, Paris. on the occasion
of the Réfection des Grandes Orgues. 5.0,
Literary Talk i French: Leconte de Lisle.
5.15, Orchestral Concert, conducted by Roskam :
Colonial Mareh, Vincennes (Wangermée); Valse
des Blondes (Ganne); Madrigal (Van de Walle);
Comedy Overture (Kéler-Béla) ; Selection
(Wesly); Oriental Intermezzo, Tinkati (Neuds-
Kalkmann); Selection from Die Puppenfee
(Bayer); March, Regimentskind (I"ucik). 6.0,
Topica! Talk in German. 6.15, Legal Talk in
German. 6.30, Gramophone Concert: Retlets
d'Allemagne (I'l. Sehmitt); Villanelle (Dukas);

Selection from Nina Rosa (Romberg); Adagio
(Mirtovsky); Selection from Rosamunde (Schu-

Lert-Kreisler); Selections (Mayerl): (a) Mari-
gold. (b) Robots; The Glow-worm Gavotte
(Lincke); Czardas (Barthet); Le Coeur de Ninon
(Becucci); Le Testament de Pierrot (Privas);
Selections (Lehar) from (a) The Count of
Luxembourg, (b) Gipsy Love; Selection ((il-
bert); Sweet Jennie Lee (Donaldson). 17.30,
Time Signal. 7.32, News in French and Ger-
man. 7.45, Gramophone Concert: Song from
Fortunio (Messager); Intermezzo from L‘Arlé-
sienne (Bizet); Selection from La Basoche
(Messager) ; Moment Musical (Schubert) ;
Mountaineer’'s Song (Joaquin Nin); Two Selec-
tions (Oberfeld-Ruyol); Serenade (Moszkovsky);
Valse de Réve (Locatelli); Kiissen ist kein Sind
(Eysler). 8.30, Symphony Concert, conducted hy
Maurice de Villiers; Soloists: Mme. Biellinann
(Soprano), M. Mourier (Baritone), M. Margulies
(Tenor). and M. Halter (Pianoforte); The Cofiee
Cantata for Soprano, Baritone, and Tenor
(Bach); Fantasia for Pianoforte, Choir and
Orchestra (Beethoven); Third Sympliony in D
Minor ((¢ésar Franck).

STUTTGART (Mimlacker) (360.5 metres); 60
kW.: and FREIBURG (570 metres).—10.0 a.m.,
Pianoforte Recital relayed from Maunnheim :
Pastorale and Capriccio (Searlatti); Sonata in
D (Haydn); Variations ou Schéne Minka

(Weher); Ballade in G Minor (Chopin). 10.30
(from Freiburg), Talk for Schools. 11.0, Time
Signal. Weather Report. and News. 11,15,

Sponsored Concert. 12 Noon, See Frankfurt.
12,50 p.m., Time Signal, Weather Report, News
Bulletin, and Programme Aunnouncements. 1.0,
Concert from Langenberg. 1.55, News Bulletin.

2.0-2.15, Sponsored DMusical Programme. 2.30,
Advanced English Lesson. 5.0. Coucert from
Langenberg. 6.15, Time Signul, Weather Report,

and Agricultural News. 6.25, Talk: 1t's the
Same the Whole World Over—Remniniscences of
a World Tour. 6.50 (fromm Mannheim), Medical
Talk on bDisinfection. 7.15, Time Signal, and
Review of Coming Events in Esperanto. 7.30,
Folk Songs of East Germany bv Brauhilde
Maickeseh (Soprano) and Max v. Wistinglhiausen
Talk by Kurt Sell: What
People are talking ahout in America, relayed
from America. 8.15, Light Cavalry—Cowmic Opera
(Suppé) : 9.15, A Lesson in a School in 3,000 A.D.
—Play (Schaaf): 10.20, Tinie Signal, Weather Re-
port, News Bulletin, Programme Anneuncements,

and Sports Notes. 10.45, see Frankfurt. 12 Mid-
night (approx.), Close hown.
TOULOUSE (Radiophonie du Midi) (385

metres); 8 kW.—5.0 p.m., Picture Transmission.
5.15, Exchange Quotations. 5.30, Hawuiian Guitar
Solos. 5.45, First Suite from Peer Giynt (Grieg).
6.0," Orcliestral Music. 6.15, Operatic Songs:
Selections froin The Prophet (Meyerheer). Héro-
diade (Massenet), Il Seraglio (Mozart). and The
Magic Flute (Mozart). 6.30, Exchange and Rac-
ing Results. 7.0, Popular Concert. 7.20, News

Bulletin. 7.45, Dance Music. 8.0, Selections by
a Viennese Orchestra. 8,30, Sound Film_ Music.
8.45, Orechestral Selections: Marche Joyeuse

(Chabrier) ; Wedding March (Lincke); Selection.
Slavonic Dances (Dvordk). 9.0, Concert relayed
from the Café des Americains. Light Music in
the interval. 10.30, North African News. 10.45,
11.15, Popular
Sympliony No. 7 for Orchestra

Sungs.  11.30,
12 Midnight, Weather Report and

(Beethoven).

Ay americanradiohietory com

JUNE 8th, 1932.

Announcements. 12,5 a.m. (Saturday), Englisl’
Concert. 12,30 (approx.), Close down.

TRIESTE (247.7 metres); 10 kW.—7.10 p.m,,
Quintet Concert: To Hamburg (Benatzky):
Stenka Razin (arranged (Goldmann); Invocazione
(Senigaglia) ; Selection (Brodsky); In Campagna
(De Micheli); E la Bimba Fuggi (Oneglia); Leg-
genda Marinara (Stocchetti); Bettina (Manoni).
8.0 till Close hown, See Turin.

TURIN (273.7 metres); 7 kW. Relayed hy
Milan (331.5 metres), Genoa (312.8 metres), and
Florence (500.8 metres).—6.45 p.m., Agricultural
hot'es und_ Report of the Royal Geographical
Societyr 7.5, Announcements. 7.10, Musical
Selections: In a Persian Market (Ketelbey);
Baci al Buio (De Micheli); Pattuglia Turca
(Michaelis); Selection from The Girl in the Tuxi
(Gilbert).  7.30, Time, Announcements, and
Gramophone Records of Variety Music. 8.0,
Giornale Radio, Weather, and (ramophone Re-
cords of Variety Music. 8.55, Technical Talk.
9.0, Sy.mphony Concert, coanducted by Rito
;‘{ell\igggl Talk in the interval. 11.0, Giornale

adio,

. VATICAN CITY (Rome) (19.84 metres) (morn-

ing); and (50.26 metres) (evening); 10 kW .—11.0

to 11.15 a.m., Religious Information in German.

giol'ml 815 p.m. Rcligious Information in
alian.

VIENNA (517 metres), 15 kW. Relayed Ly
Graz (352.1 metres); Innsbruck (283 m!etres)';
Klagenfurt (453.2 metres); Linz (246 metres) ; and
Salzbmg (218 metres).—5.0 p.m., Concert by Eng-
fish Orchestras on Gramephone Records : The Lou-
dgn Phitharmounic Orchestra, conducted by Brune
Walter: Symphonic Poem, Don Juan (Richard
Strauss); The Hallé Orchestra, conducted hy
Sir Hamilton Harty: Hungarian Dances, Nos.
5 and 6 (Brahms); London Symplony Orchestra.
conducted by George Sclhineevoigt: Norwegian
Dance (Grieg); New Queen’s Hall Orehestra,
conducted by Sir Henry Wood: Danse macabre
(Saint-Saéns); Bournemouth Orchestra: Over-
ture, Zampa (liérold); Regal Cinema Orchestra,
conducted by E. Starkey: A Musical Jigsaw
(‘Astou). 6.15, Report on Foreign Traffic. 6.30,
Talk: The Joys of Camping with Collapsible
B(_)_ats. 6.45, Sports Notes. 7.0, Talk by Paris
Giitersloh. 7.30, Time Signal. Weather Fore-
cast. and News Bulletin. 7.40, Pianoforte Re-
cital by Viktor Ebenstein: Fantasia on two
motives from Mozart's Marriage of Figaro
(Liszt-Bnsoni);  Polonaise-Fantasia  (Chopin);
Campanella (Liszt-Busoni). 8.10, Ludwig Fulda
reads from his own Works, with introdnctory
Talk by Ludwig Klinenherger. 8.40, Vienna on
Holiday—Programme by the Otto Rémisch
Orchestra, Erika Heller (songs), the Mandl
Quartet. Adalbert Vesely (Zither), and Rudolt
Wallner  (Pianoforte). 10.5, News Bulletin,
Weuntlhier Forceast, and Anuouneemeuts. 10.20,
Dance Music by the David Mathé Orchestra.
with Robert Ltlinger and Wolfgang Ernst
(Songs), relayed from the Iliihner Kursalon,

WARSAW (1,411 metres); 120 kW.—11.58
a.m.,, Time =xignal and Bugle Call from the
Tower of 8t. Mary™s Church, Cracow. 12.5 p.m.,
Programme Aunouncements, 12.10, Interval.
12.30, DPress Review. 12.40, Weather Report.
12.45, Light Music on Gramophone Records.
2.0, TInterval. 3.0, Economic Report. 3.10,
Popular Music _on Gramophone Records. 3.30,
Report of the Polish Singers’ Association. 3.35,
Variety Mnsie on Gramophone Records. 4.35,
Hydrographic Report. 4.40, Talk. 5.0, Con-
cert by the Academic Salon Orchestra, conducted
by Karolini: March (Miller); Overture, The
Caliph of Bagdad (Boieldien); Angel's Prayer
(Sawnow); Waltz, The Skaters (Waldteufel);
Triumerei (Kratzer); Couiavienne (Karolini);
Fox-trot (Pele); Mazurka (Osmansky); Oberek
(Namyslowsky); Triumphal March (Karolini).
6.0, Talk. relayed from Cracow (312.8 metres).
6.20, Dance Music relayed from Lwéw. 7,15, Mis-
cellaneous TItems. 7.35, Radio Journal. 7.45,
Foreign Agricultural Press Review relayed from
Wilno (563 metres). 7.55, Programme Announce-
ments. .8.0, Symphony Concert from the Studio.
The Philharmonic Orchestra. eondueted by E.
Miynarsky; Soloist, Cas. Wilkomirsky ('Cello):
Overture (Moniuszke): Concerte for 'Cello and
Orchestra (Maklakiewicz) : Symphony No. 2 iu
1 (Bralims). 8.55, Talk on Palestine. 9.50,
Radio Feurnal. 9.55, Aviatiou Weather Report.
10.0, Danee Music. 10.40, Sports Notes. 10.50,
Dance Musie.
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Programmes from Abroad.—

ALGIERS (363.3 metres); 13 kW.—-7.15 p.m,,
Instrumental Concert. 7.55, News and Time
Signal, 8.0, Concert (continued). 8.30, Reguest
Gramophone Records.

BARGCELONA (Radio-Barcelona), Call EAJI
(349 metres); 8 kW.—7.0, Programme for (hil-
dren, followed by Trio C(oncert and Picture
Transmission. 8.30, Exchange Quotations, Re-
yuest Gramophone Records, and News Bulletin.
10.0, (himes from the Cathedral, Weather and
Exchange Quotations. 10.5, Gramophone Con-
cert of specially selected records. 11.0, Orches-
tral Concert of Music by Juan Manen, relayed
from the Orfeé Gracienc Concert lfall 1.0 a.m.
(Sunday), Close Dhown.

BELGRADE (430.4 metres); 2.5 kW.—4.0 p.m,,
Request Concert of Variety Music on Gramo-
phone Records. 5.0, Saxophone Recital. 5.30,
Recital of Yugoslavian Songs ‘by Herr Rasa
Radenkovie. 6.55, Time and Programwe Ane
nouncements. 7.0, Radio Talk. 7.30, The Second
Trio, Op. 72, for Pianoforte, Violin, and 'Cello
(Godard). 8.19, Talk on the following transmis-
sion. 8.20, Die Wahrsagerin (The Soothsayer).
Operetta (Jenko). 10.20 (approx.), News and
Cigany Music from the Ruduicanin Restaurant,

BERLIN (Konigs Wusterhausen) (1,635
metres) ; 60 kW.—12 Noon, Weather for Farmers,

12.2 p.m., CGramophone Concert of (hamber
Music. followed by Weather for Farmers. 12.55
p.m., Time Signal. 1.30, News Bulletin. 2.0,

Gramophone Coucert of Dance Music, relayed
fromn Berlin (Witzleben). 3.0, Talk: The Graf
Zeppelin. 3.30, Weather and Exchange. 3.45,
Talk for Women. 4.0, Talk. 4.30, See Hamburg:
5.30, Health Talk. 5.50, Talk: Prospects in
Pomerania. 6.5, Weekly Music Review. 6.30,
Legal Talk. 6.55, Weather for Farmers. 7.0,
Elementary English Lesson, 7.30, The Quiet
Honr, followed by Weather for Farmers. 8.0,
See Vienna. 10.0, News and Dance Music from
Berlin (Witzieben). 12.30 a.m. (Sunday), Close
Down.

BERLIN (Witzleben) (419.5 metres); 1.5 kW,
—4.5 p.m., Orchestral Concert from the Blithner
Hall, Magdeburg. Overture, Das goldene Kreuz
(Briill). Selection (Massenet). Homage March
from Sigurd Jorsalfar (Grieg). Selections from
Peer Gynt (Urieg): (a) Morning, (b) Anitra’s
Dance. Toreh Dance of the Brides of Kashmir
Rubinstein). Selection from Le Postillon de
Longjumexu (Adam). Waltz, Das Leben ein
Tanz (Jol. Strauss). Overture, Morning, Noon
and Night (Suppé). Vieunese Folk Musie
(Komzak). Johann Strauss Operetta Potponrri
(Nehlogel).  Kalserwalzer (Joh. Strauss). 6.0,
The N wtive of the Week. 6.25, Song Recital
.~ by Maria Hussa (Soprano). Songs (Mozart) : (a)

Als Luise die Briefe ihres ungetrenen Liebhabers
_ verbraunte, (Iv) Der Zauherer, (¢) Die Verschwei-

gung. Songs (Weber): (a) Heimlicher Liehe

Peiu. (h) Die gefangeuen Singer, (¢). Die freien

singer. Songs (R. Strauss): (a) Sie wissen’'s

nicht. (b) Kinkehr, (¢) Ciicilie. 6,50, Labour

Murket Report. 6.55, The Witzleben Station in-

torms itz Listeners . . . 7.0, Topical Talk. 7.10,

Heanith Talk. 7.35, Talk on Furniture. 7.4,

Anthos rteads from his own Works. 8.0, See

Vienna. 10.0, Weather, News, and Sports Notes.

10.15 (approx.), Dance Music from the Summer

Festival of the Association for (fermans Abroad,

in the witdende Park Restamrant. 12.30 a.m.

(sunday). Close Down.

BORDEAUX-LAFAYETTE (304 metres); 13
kW.—6.30 p.m., Radio Journal. 8.0, News, Ex-

chunge Quotations. and Lottery Results. 85,

Sports Notes. 8,10, English Lesson. 825, News

Bulletin and Weather Report. 8.30, Concert of

Popular Music on Gramophone Records. 9.0,

Two One Act Comedies: (a) Le Chevalier

Canepin (Duvernois), (h) Burglary (Delamare).

BRATISLAVA (279 metres); 14 kW.—7.0 p.m,,

See Prague. 10,15, Programme Announcements,

10.20, See Moravska-Ostrava.

BRNO (342 metres); 35 kW.—7.0, See Prague,

10.15, News Bulletin. 10.20, Sece Moraveka-
Ostrava.
BRESLAU (325 mestres); 1.5 kW., and

GLEIWITZ (253 metres).—4.0 p.m., Concert of
Light Music by the Station Orchestra, conducted
by Franz Marszalek. 5.0, Carl Lange reads
from his vwn works. 5.35, Talk: Is the Film
Censor a Hindrance to the Production of Artistie
Films? 6.0, Musical Programme by Joseph Wit-
kovsky 6.25, Talk: Nilesin’s Most Beautiful
Parks. 6.50, Wenther for IFarmers. 6.55, Con-
cert of Light Music hy the Station Orchestra,
conducted by Franz Marszalek: Waltz, Fesche
Geister (Fxluard Strauss); Country Dance (Chab-
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rier); Fantasin, Dream Pictures (Lumbye);
selection from Die drei Wiinsche (Ziehrer);
March, Frohsinn (11auschild). 7.35, Weather Fore-
cast.  7.37, This will interest you! Surprise
Programine. 8.0, See Vienna, 10.0, Time Signal,
Weather Forecast, News Bulletin, Sports Notes,
and Programme Aunouncements. 10,30, Dance
Music from Vienna. 12.0 midnight (approx.).
Close Down.

BRUSSELS (No. 1), I.N.R. (509 metres); 15
kW.—5.0 a.m., and at hourly intervals through-
ont the day: Pigeon Flying Report. 12 noon,
Concert by the Max Alexys Orchestra. In the
interval at 12.30 p.m,, Weather Report. 5.0,
Dance Music from the St. Sauveur Palais de
Danse. 6.15, Talk : Occupational Diseases of Coal-
Miners. 6,30, Gramophone Records: Offenbach
Potpourri  (Urbach); Marche des Camelias
(Volant); Milonga . . . Porque lloras? (Cadicamo);
Melodious Memories (Finek); Goodnight, Sweet-
heart (Noble); Ne coupe pas Mademoiselle
(André-Sab); Grieg Potpourri (Urbach); Selec-
tion from Le Pré-aux-Clercs (Hérold); March on
Themes from Les Huguenots (Meyerbeer). 7.13,
Tulk: The Economic Situation in Europe—The
Oslo Convention. 7.30, Literary Review. 8.0,
Chamber Music by the Cwcilia Trio: MM.
Bouguet (Violin), Ture (‘Cello). and A. Dufour
(Pianoforte): Trio in G, No. 5 (Mozart); Trio
in 1) Minor (Arensky). 8.45, Talk: Georges Mar-
low-—a Belgian Author, with Readings from his
Works. 9.0, Gramophone Records: Selections
fromn Frederica (Lehdr). 9.5, La Folle Journée
—One Act Comedy (Mazawd). 9.45, Gramophone
Records: Selection from La Chanson de For-
tunio (Offenbach); Le Temus des Lilus (Chaus:
son); La Maison grise (Messager); L'eau qui
court ((teorges), 10.0, Le Journal Parlé. 10.10.
Coneert Dy the Max Alexys Orchestra, relayed
from the Ancienne Belgique. 1.0 (approx.),
Close Down,

BRUSSELS (No. 2), N.I.R. (338.2 metres);
15 kW.—Programme in Flemish.—5.0 am., and
at hourly intervals thronghout the day, Pigeon
Flying Report. 12.0 noon, Concert by the Tea
Room Orchestra. In the interval at 12.30 p.m.,
Weather Report. 1.0, Gramophone Concert of
Popular Music. 5.0, Orchestral Concert conducted
by Franz André; March, Metropol (Lincke);
Overture,  Pigue Dame  (Suppé); Waltz,
Potpourri (Fetras); Roumanian Airs (Dauber);
Spanish Pieces (Granados); Czardas for Vielin
(Monti); Pieces for Two Pianofortes and a
Drum; Selection from The (eisha (Jones);
Faded Summer Love (Baxter); By the Sycamore
Tree (Gillespie). 6.0, Gramophone Records:
selections  from Moses in Egypt (Rossini-
Paganini); Minuet (Boecherni); Caprice Nv. 9
(Paganini-Reuter) ; Gavotte (Gluck-Planté); Pot.
pourri of Old French Songs. 6.15, Talk: The
Poet Hendrik Van Veldeke. 6.30, Gramophone
bance Music: Tango, Por la Pinta; Parade of
the Minutes; Pearl of Hawaii; Tango, Milonga
.. . Porque lloras?; Blue Again; Waltz, Entrain-
ant; Slow Foxtrot, By the River Sainte Marie:
Scottish Dance, First Kiss; Tango-Blues. En-
chantment; Foxtrot, Sweetness; Saxophone So'o:
Waltz, Inspiration. 7.15, Talk. 7.30, Cinema
Notes. 8,0, Orchestral Concert conducted hy
Franz André. Soloist: M. Leener (Songs), and
M. Fischer ('Cello); Marceh (8iroux); Potpourri.
Quintessence (Morena); Waltz, Moonlight on the
Alster (Fetras); Flemnish Songs; Foxtrot Pot-
pourri on The Uypsy Princess (Kidlmin). 8.45,
Ilumorous Items. 9.0, Concert (continued): Bo-
hemian March (Filipuceiy: Carnival  (Siede);
Polka for Flute; Rossignolet (Bades); Czardas
(Michiels); Selections from  Rip van Winkle
(Planquette) ; Songs, *Cello Rolos: (a) Berceuse
de Jocelyn (Godard), (b) Arleqnin
Down Beside a butch Canal; You Try Somebody
Else; 1n a Little Old Italian Garden; Got the
Bench, Got the Park; Anatole prend te Métro
(Penso). 10.0, Le Journal Parlé. 1010, Concert
by Max Alexys anld his Orchestra relayed from
the Ancienne Belgique. 11.0 (approx.), Close
Down. .

BUCHAREST (394 metres); 12 kW.—4.0 p.m.,
Concert of Light Music and Romanian Music
by the Siticeano Orchestra. 5.0, News Bulletin
and Time Signal. 5,10, Concert. (contd.). 6.0,
Talks on History and Geography. 7.0, Light
Music by the Station Orchestra; Selection
(Stolz) ; Selection from The White Horse Inn
(Benatzky). 8.0, Talk (to be anunounced). 8.15,
Concert of Romanian Music hy the Luca Orches.
9.0, News Bulletin.
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BUDAPEST (550 metres); 185 kKW.—-ro-
gramme also relayed on 210 metres from 6.30
p.m. till Close Down. 5.0 p.m,, Concert by the
Karl Bura Cigdny Band. 6.0, Programme by
Béla Révész. 6.30, Sponsored Gramophone Con-
cert. 7.30, Auswers to Correspondeats. 8.0, Hee
Vienna. 10.0, Time Signal and Weather Report.
10,5, Concert by the liugen Farkas Cigdny Band
relayed from the Café Spolarich.

COPENHAGEN (281 metres); 0.75 kW., and
KALUNDBORG (1,153 metres); 7.5 kW.—12
Noon, Time and Chimes from the Town Hall.
12.2 p.m., String Ensemble Concert, conducted
by Max Skalka, reiayed from the Hotel d’Angle-
terre. 2.0 to 2.30, Interval. 2.30, Gramophone
Concert; Elisabethi Rethherg: Song from 11 re
pastore (Mozart); Michail Gitowsky: Song from

The ktuguenots (Meyerbeer); Franz Vatker:
Santa Lueia (Gordigiani); Comedian Harmon-

ists: In cinem kithlen Grunde (tilick); Willy
Fritsch: Two Songs fromr Ronny (Kdlmin;
Florence Oldham: If they ever had an income
tax on love (Washington and Monaco); Nils
Jacobsson: Salta hiten (Winter); The DBoswell
Sisters: An ev'ning in Caroline (Donaldson).
3.0, Programme for Children. 3.30, Orchestral
Concert, conducted by Launy Gréndalil; Soloist:
Kay Abralamsen (Vocalist); Overture: Halka
(Moniuszko) ; Funtasia on Workers™ Songs (Eanil
Reesen); Tango (Albéniz); Ballet Suite (Hein-
rich) ; Finale from the Second Act of Linda di
Chamonix (Donizettiy; Songs: (a) Two Sougs
fron. White Horse Inn (Beunatzky), (b) Mona
Lisa (Stolz), (¢) Two Sougs (K. N. Amndersen) ;
Potonaize (Glazounov); Aria from The Creation
(Haydn); Perpetunm mohile (Joh. Strauss);
Waltz froim The Man with the Three Wives
(Lehar); Six Country Dances for Strings
(Mozart) ; x Melodies by Bellman (arr. A.
Soderman); Gallop, Casino (Rasmussen); 5.40,
Exchange and Fish Market Prices. 5.50, Talk
in Eunglish: Cambridge. 6.20, Freuch Lesson.
6.50, Weather Forecast. 7.0, News Bulletin.
7.15, Time Signal. 7.30, Talk. 8.0, Chimes from
the Town Hall. 8.2, Orchestral Concert, econ-
ducted by Emil Reesen; Soloist: Marie Bunde-
wen (Vocalist); Overture: Le Postillon de Long-
jumeau (Adam); Waltz: Morgenblitter (Joh.
Strauss); Selection from Mam'zelle Nitouche
(Ilervé); Six Songs; Selection from La Fille de
AMadame Angot (Lecocy); Seleetinns (Lumbye):
(a) Polka, Britta. (b) Mazurka. Columbine;
Reel from Livjaegerne baa Amager (V. Holm).
9.0, Rewling. = 9.25, Bellman Nong Recital by
Alf Gildsig, with Introductory Talk; Systray
héren min musik; Trid fram du nattens gud.
Liksom en herdinna; Om odet mig skull skicka:
Skratta mina barn  och viluner; Boljan sig
mindre rér. 9.55, Orchestral Concert of Modern
Operetta Music; March from Der liebe Augustin
(Fally; Selection from Un bon garqon (Yvain) :
Waltz from Der lachende Dreibund (Benatzky);
Foxtrot from Phi-Phi (Christin€) ; selection from
No, No, Nanette (Youmans); March from Bac-
chanalian Nights (Granichstiidten), 10.45, News
Bulletin. 11.0, Dunce Mu=zic from the Lodherg
Restaurant; In the interval at 12 Midnight,
Time and Chitmes from the Town Hall. 12415
am. (Sunday), Close Down.

DUBLIN, Call 2RN (413 metres); 1.2 kW.,
CORK (224.4 metres).—1.30 to 2.0 p.m,
Signal. Weather Report. Stock Report,
Popular Musie on Gramophone Records.  7.20,
News Bulletin, 7.30, Time $'gnal. 7.31, Guedh lg.
7.45, Talk on Opéra. 8.0, Lurline—Opera (Wal-
lace); 'The Angmented Station Orechestra;
Station Opera Chorus and Soloists. 10,30, Time
Signal, News. Weather Report. 10,40, Weekly
Sports Review, by Seamus Laverty, and Close
Down. N

and

FECAMP (223 metres); 10 kW.—120 noon,
Gramophone Concert. 12,30, First French News
Bulletin. 12.45. Concert—yelection (Lehar); (‘hez
le bocteur (Bach, arr. Laverne); Voices of
Spring (Johann Strauss); Le Clairon (André) ;
Indian March (Sellenich); Overture, Egmont
(Beethoven); Selection from The Count of Lux-
emhourg (Lehar); Le Buapteme des Z'Oziaux
(Bach. arr. Laverne); Czardas (Grossmann);
Le Cor (Flégier); Les Tiancées de Rosvorden
(Goguilloty, 2.0 to 7.30, Interval. 7.30, French
Local News. 8.0, Concert organized by Tour de
Garde. 8.45, Concert organised by Le Haut Par-
leur; Aux Bords des Tages (Courtade) ; Malade
111 (Marce Hély and Camus); (‘hanson du Mirli-
ton (Hermett); Carolina Moon (Burke and
Davis). 9.0, Second French News Builetin. 9.15.
Concert—The Love Waltz (Heymann): Relection,
La Fille de Madame Angot (Lecocy); Un Peun
d'Amour (Rilésu): César Jongleur (René Sar
vily; Le Fanion de la Victoire (Courtade); Pm
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Programmes from Abroad.—

bist das susseste Madel der Welt ¢(lHeymann);
Poupée Vatsant (Poidini); César chez les Iau-
tomes (René Sarvil); Quand Madeion (Robert).
1.0, Scottish  Ballad Concert—Mareh of  the
Cameron Men; Johnnie Cope; Ae fond Kiss;
tireen Grow the Rashes 0O Loeh Lomond;
Kirkconnel Leu; The Di'el's awa’; When the
Kye Come liame. 11,40, Songz with Pilanoforte
Selections; Pianoforte selection, Medley., Twao
Songs (a) You've Got to Laugh at Care,” (b)
Sweet Temptation; Pianoforte Selection, When
the Circus Comes to Town; Two Songs, (a) 've
Got One Arm  Around Mary, (h) Who Cares?
12.8 midnight, 1.B.C. Light Orchestra: The Song
is Done; Call Me, Darling; Titania ; Two Songs,
(a) Trees, (b) Linda; Kiss Me Again; Singing
to the Song Bird; My Heart Sings a Broken
Melody; Two Songs, (a) I'm Through Wish Love,
(b) Just One More Chance; Souvenir d Ukra ne;
G hoppers Dance; Mnsette; An Old Violin;
When 1ts Sleepy Time Down South; The Clock
is Playing; Roses from the South; At the Temple
Gates. 1a.m, Washmgton Comedy Four—Tr ins-
Atlantic Humorous Vocalists.  1.30, Film Fans,
Back to Gay Paree, fiom ' The Brat 1 woaaer
if you will Remember, from * The Americin
Prisoner ”; Cooking Breakfast for the One 1
Love, from ' Be Yourself”; Waiting at the
End of the Road, from ** Ilallelujaki *; Maore
Than You Know, from ** Great Day™; You Are
My Heart's Delight, from ~ The Land of Smiles.”
2.0, Dance Music: Foxtrot, Sweetheart; Just
You, Just me; All of Me; Marianne; Waltz,
Dance Away the Night; Foxtrot, Lonesome
Little Doll; That's What 1 Think about You;
That's When 1 Learned to Love Yon; Moonshine
is Better than Sunshine; High and Low; Waltz,
There’ll Never be Another Mary; Foxtrots, Body
and Sonl; With a Song in My Tteart; Waltz, Go
to Bed; Foxtrot, Mausie; Wultz, Goodnight and
Pardon, Madame. 2.57, 1.B.C. Goodnight Melody.
3.0 a.m. (Sunday), Close Down,

FRANKFURT (390 metres); 1.5 KW., and
CASSEL (246 metres).—5.0 p.m., Cuoncert hy the
Philharmoniec Orchestra, conducted by Bruno
Hartl: Overture, Samori (Vogler); Symphony in
C Minor (Martin Krans); Symphony in €
(Weber). 6.15, Economic Notex. 6.25, Talk
arranged by the Franktfurt Zeitung. 6.50, Tine,
Programme  Annonncements,  Weather, and
Econonic Notes. 7.0, Coblenz Even ng—Descrip-
tive Pieces on Gramophone Records. 8.0, See
Vienna. 10.0, Programnie to be announced. 10.20,
Time, Weather, News, and Sports Notes. 10.45,
See Munich. 12 midnight (approx.), Close Down,

HAMBURG, Call HA (in Morse); (372 metres) ;
1.5 kW.—Relayed hy Bremen (270 metres); Flens-
burg (218 metres); Hanover (566 metres); and
Kiel (232.2 metres).-—4.30 p.m. (from Hanover),
Concert from Bad Nenndorl—The Spa Orchestra,
conducted by Ernst August Biirger: Overtnre,
Prinee Igor (Borodin); Ballet Music from La
Gioconda (Ponchielli); Selection from The- Girl
from the Golden West (Puceini); Selection from
Frasquita (Lehar); Ballet Suite (Popy); Waltz,
Traumideale (Fucik); Toreh Dance (Meyerheer).
6.0, Talk: The Olympic Games. 6.30 (from
Bremen), Talk: The People, Go ment,  and
Administration of Niam. 6.55, change  and
Market Prices. 7.0. Topical Talk. 7,15, Weather
Forecast, 7.20, Variety Programme. 8.0, See
Vienna. 10.0, News Bulletin. 10.20, Dance
Music from the Haus Siegler.

HEILSBERG (276.5 metres); 60 kW.. and DAN-

ZIG (453.2 metres).—11.30 a.m,, Johaun Strauss
Concert by the Little Orag Orchestra condueted

by Eugen Wilcken; Overture. Cagliostro  in
Wien; Kaixerwalzer; Thermen-Walzer; Over-
ture, Karneval in Rom: Selection from The

Gipsy Baron; Waltz, The Blue Danube: Over-
ture. Eine Nacht in Veuedig. 1.20 p.m,, News
Bulletin,  1.30, Gramophone Concert of Oper-
atic and Light Music. 2.30-3.30, Interval. 3.30
(from Danzig) landwork for Children. 4.0,
Orchestral Concert, conducted hv Eungen Wile-
ken: Attila Marsch (Fucik); Rakoezy Overture
(Kéler-Bél) ; Nelections (Riehter); (a) Schwarz-
willder Spieluhr. () Aufzug der Holzpuppen;
Ballet égyptien Suite No, 1 (Luigini): Waltz
from Drei alte Schachteln  (Kollo): Selection
from ‘losca (Puecini}; Intermezzo, The Butter-
iy (Schtenek): Intermezzo. Gaukler im Orient
(Lindemanm);  Wiener Operetten-Revine  (Roh-
recht). 530, Relay from Bischofsburg of the
Demonstration of the Ermland Workers™ (atho-
tic Society. 6.0, Trogramme Announcements.
6.10, Programme Announcements in Espernnto!
6.15, Agricultural Market, Prices. 6.20,
World Market I'rices. 6.30, Talk: ‘lhe
Work of the Red Cr 6.55, Weather Report,
7.0, An Easzt Prossian Evening in o llirsehfcld.
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$.0, See Vienna. 10.0 (appron.),
Dance Music from Berlin (Witzteben).
a.m. (Sunday), Close Down,

HILVERSUM (296.1 metres); 20 kW. (7 kW
up to 4.40 p.m.).—6.26-9.55 a.m., Programime of
the Workers' Radio Nociely (V.A.R.A.). 6.25-6.40
and 7.10-7.25 a.m., Physical Culture. 7.46, Varicty

News auul
12.30

Music on Gramophone Records. 8.40, Quintet
Concert. 9.40, Religious Progranmne by the
Liberal Protestant Radio Nociety (V.P.R.0.).

6.85, Concert; Songs to the Lute by G. Dumont,
uymntet Selections and Hecitations by K. Bak-
ker. 1140, Septet Concert. condncted by Is.
Eyl,  with Variety Musiec on  Gramophone
Records: One Step, O Pimpinella (Benatzky);
T'he Wedding of the Winds (Hall); Tango, lhr
kénnt es nicht verhieten, dass die Nonne scheint
(Benatzky); Popular Gramophone Music: Duet
from Boris Godounov (Moussorgsky); Bacchan-
ale from The Seasons (Glazounov); Potpourri,
Lasst  Schlager sprechen  (Dostal);  Variety
Music on Gramophone Records; Seleetions from

‘The Magic Flute (Mozart); Aakin® faces at
the Man in the Moon (Rich); Variety Gramo-
phoune  Mnsie; Potpourri of Tyrolese Music

wretras); Zigeunersehnsueht (Niklas-Kempner);
Danece  (Suthivany);  Setrenk air einen 'Fango,
Manueta (Engelberger); Light Music on Gramo-
phone Records; Potpourri, Minutenspiele (Ru-
bach); March. loppla jetzt komm ieh (lley-
mann). +26-1.40 p.m., Interval. 1.40, Tulk. 1.55,
Talk with Gramophone IHlustrations: The Songs
of the Maories. 3.15, Concert by a Mandoline
Orchestra, conducted by J. Kok; March ifrom

Boccaccio (Suppéy; Chanson triste ('["chuik.ov-
sky);  Toréador et  Andalense  (Rubinstein).

3.25, A Radio Play (Awertschenko). 3.40, Man-

doline Concert (continued); Waltzes (Johann
and Joseplt Strauss); Salut dCamour (Ligar);

wieder Frihling sein
Talk. 4.10, Chamber
Musie Coneert; Guitar Sola, Variations and
Yarabande (Gaulthier); Minuet for Oboe and
Guitar (Bach); Toceata for Guitar (Golterje);

Mirch, Es muss hald
(Winston). 3.54, S t

Aria for Oboe and Guitar, So oft ich 1neine
Tabakspfeifte  (Bach). 4.40, Pr(»;{l'znm.ne for
Children. 540, Concert hy the De Wirlewaal

Choir, condneted by P. Tiggers; Die Stund ist
da  (Haydn); Ain Bach  (Haydn); Juchhelia,
freut euch mwit mir (Schein); Der Kiilile Maien
{Nchein). 5.55, Programme Jor Young Socialists,
6.10, Concert (continued). 6.25, Weekly Review.
6.40, Quintet Concert. 7.10, Variety Programme;
L. Davids (Talk and Songs), Lea Fuld (Songs),
Johan Jomg (Organ), the V.AILA. Dramatic
Society, Teun de Klepperman (Topical Talk),
the V.A.R.A. Orchestra, conducted by ltugo de
Groot, the Amsterdam Quintet, and Items
de Vries; in the interval at 10.40, N
Foothall Report; after the programme. Variety
Music on Gramophone Records. 11.40 (approx.),
Close Down.

HUIZEN (1,875 metres); 8.5 kW.—Programme

of the Catholic Radio Society (K.R.0.). 7.40-
8.55 a.m., Gramophone Records of Variety
Music.  9.40, Instrnmental Concert. 11.10, Re-
ligions  Address 11.40, Police Notes. 11.55,
Sextet  Concert  condueted by  Piet  Lusten-
houwer; Paso dohle, Ein deutsches Miidel
(Reisfeld); Du-Du-Du (Stolz); Waltz, Golden
Rain (Waldtentel);  Marionetten  Brautzug
(Rathke); Potpourri of Old Popular Dances

(Renans-Enstenhonwer) ; Friulein Lanra (Rot-
ter); Im Wandel der Zeiten (Morena); Das wiir
herrlich (Benatzky), Waltz, Wine, Woman, and
Song (Strauss); Sonne der Sidsce (Wied); In
meinem  kleinen  Paddelboot (Katt). 1.25-1.40
p.m., Interval. 1.40, Gramophone Records of
Variety Music. 2.0, Programme for Children.
3.40, Swimming Lesson. 4.10, Light Music on
Gramophane  Reconls. 5§10, Talk on  Sport.
5.25, Gramoplhione Records of Vaviety Music.
6.0, Journalist Review. 6.20, Gramophone Re-
cords of Light Musie. 650, Talk by Dr. Max
Janszen.  7.10, Pelice Notes. 7,25, Gramophone
Recurds of Variety Mu 7.40, Radio Cabaret
by the K.R.O. Orchestra, Mme. Fieutje de la
Mar (Recitations) and the Cavellis (Accordion).
8.40 (im an interval), News, 10.40, Gramophone
Coneert  of  Variety Music. 11.40 (approx.),
Cluse Down.

KATOWICE (408 metres); 16 kW.—5.0 p.m.,
Light Mnsic. 6.0, Talk by Léon Ferencoviez.
6.20, See Warsaw. 7.45, Talk on Sports. 8.0,
Concert of Light Music. 10.5, See Warsaw.
10.50, Danee Music.

LAHTI (1,796 metres) ; 54 kW., and HELSINK]I

(368.1 metres).—6.15 p.m., Talk. 6.40, Orches.
tral Selectioms: Waltz, Dolores  (Waldtenfel) ;
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Serenade  (May);  Czardas  (Grossman). 7.0,
Tulk. 7.20, Dramatic Programme. 8.0, Song
Recital,  8.15, Orchestral Selections from (a)
The Little Duteh Girl and (b) The Bayadere
(Kdlmin)., 8.45, News in Finnish and Swedish.
9.15, Militury Music, relayed from the Kappeli
Restaurant. 100 (approx.), Close Down,
LANGENBERG (473 metres); 60 kW.—12
(noen), Concert from Frankfurt. 12.50 p.m.,
Weather and News, and Time. 1.0, See Stutt.

gart. 2.35, Sponsored Gramophone  Concert.
3.30, kconomic Noles and Time Signal. 3.5,
Programme for Children, 4.20, Talk: Through

the Rhineland and Westphalia—on the Moselle,
4.40, English Lesson. 5.0, Concert. 6.10, A
Radio Report from the Dog Show in the \West-

1';110111{;Lllt>, Dortmund. 6.30, Talk on Taxation
Questions. 6.50, Talk: The Future of East Ger-
many. 7.10, Weather, Time, FEconomic and

Sports Notes. 7.20, Radio Notes.
'llhe Prohlems of Free Will, 7.55, First General
Newg. 8.0, Variety Programme with the
Station Orchestra conducted by Breuer. 10.5,
News Bulletin, Announcements and  Sports
Notes. 10.30, Dance Music from Berlin (Witz.
leben). 12 (midnight), Gramophone  Pance
Music. 1.0 a.m. (Sunday), Close Down.
LEIPZIG (259 metres); 2 kW., and DRESDEN
(319 metres).—5.0 P.m., Concert by the Weis-
senfels  Municipal Orchestra, condncted hy
Ernst Schwassmann : Festouverture (Hugo liar.
tung); Auf der Wanderschaft (Angust Klug-
hardt); Two Selections (8chmalstich): (u) Die
Glocken von  Saint  Cyr, (h)  Schmetterlings.
reigen; Three Spanish™ Dances (Moszkovsky);
Selections from Frederica (Lehdr); March, Vom
Rhein der Wein (Lincke); Gandoliern (Franz
Ries): Lantenstiindchen (Reinhold Wismar);
TFanzszenen (Martin Richter).  6.30, German
Lesson. 6.50, A Modern Dictionary. 7.0, Tulk:
What is South-West Africa like? 7.30, Concert
by the Clemnitz People's Cheir, conducted hy
Willy Stetfen: Hotfnung (Robert Kahn); Two
Selections (Karl Thiessen) : (a) Aufmunterung,
(h) Hochzeitslied; Fo Song, Drei Lanb auf
einer Linden (arr. Karl Thiessen); Folk Melody
af 150,  Sehdéne Marvuschka; Two Selections
(Palestrina): (a) Sicuf cervus, (h) Sanctns,
from the Missa Papae Marcelli. 8.0, See

7.30, Talk:

Vienna. 10.5, News Bulletin, followed by binee
Music. 12 midnight (approx.), Close Down.

LJUBLJANA (5747 metres); 2.5
Gymnastic Course.
Topical Talk. 8.0,

kW.—6.30,
1.0, English Lesszou. 7.30,
Balalnika Concert. 9.0,

Song  Recital.  10.0, Time and News. 10.15,
Light Musie.

LWOW (381 wmetres); 16 kW.—4.5 p.m.,
Orchestral Concert of Light Mnsie, conducted
by Tadeusz Seredyusky. 4.35, Talk, 4.40,
Orchestral Coneert (continued). 5.0, See War.
saw. 6.0, Talk: Apricots. 6.20, Sec Warsaw.

7.15, Misceltaneous Items and Light Music on
Gramophone Records, 7.35, See Warsaw. 7.45,
Talk: Twenty-fonr hours in a Model Viennese
Reformatory. 8.0, See Warsaw. 10.50, Radio
Seretade for June—Musieal and Literary Pro-
gramme presented by Viktor Budzynsky. 11.10,
See Warsaw. 12,0 midnight (approx.), Close
Down.

LYONS, La Doua (PTT) (465.8 metres); 1.5
kW.—7.0 p.m.,, Popular Music on Gramophone
Records. 7.30, Radio Gazette for Lyons and
the South-East. 7.50, Horse-racing Report. 8.0,
Medical Talk. 8.10, Fire Report, 8.20, Esperan-
to Report and Fire Station Report. 9.0,
Coneert of Songs; soloists: 3L Pichard, M.
Buisaon. Mnie. Lysiane Doriani, M. Mlaurice
Darbou, Mme. Jane Duboisx; Nerenade from Don
Giovaini (Mozart); Si tu le veux, brune Lison
(Callet); Cavatina, from Romeo aud Juliet
(Gounod); Le Petit Navire (Missa); Aria from
the Messiah (llandel); Pieces hy M. Maurice
Darbou; Pieces by Mme. Jane Dubois; Stances
(Flégler); Selection from L'Ombre (Flotow);
Selection from The bamuation of Faust (Ber-
lioz); Two Airs from Alceste (Gluck):; Duet:
La Source (Massenet); Dbuet: La Foutaine
(Reyer).

MADRID (Union Radio), Calt
metres); 2 kW.—8.0 p.m., Chines;  Market
Prices; Technical Talk and Reqguest Gramo-
phone Concert. 9.15, News Bulletin, 9.30-10.0,
Interval. 10.0, Linguaphone French Lesson,
10.30, Chimes, and Time Signal.  10.45, Selections
from Musical Comedies: (1) La Verhena de la
Paloma (Brétonmd: (b)) The Count of Luxem-
bourg (Lehar). 12.45 a.m, (Sunday), News Bulje.
tin, 1.0 am., Chimes and Close Down.

MORAVSKA-OSTRAVA (263.8 metres);
11 kW,—7.0 p.m,, See Prague. 10.15, Pragramme
Announcements and Theatre Guide. 10.20,
Variety Programme.

EAJ7 (4243

A 20
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=———programmes from Abroad.—

MOSCOW, Trades Unon (1,301 metres);
100 kW.—6.30 p.m., Proletariat Radio Journal.
7.15, Programme for Young Communists. 8.0,

Tialk in German and English: Soviet Foreign
Politics,  9.55, Time. 10.0, Talk in Spanish:
The Armed Rising in Kronstadt, 1905.
MUNIGCH (533 metres); 1.5 kW. Relayed by
Aggsburg and Kaissrslautern (560 metres); and
Nurr!berg (239 metres).—5.0 p.m., Concert by the
Station Orchestra, conducted = by Karl List;
Soloist, ~iegtried Borries (Violin); Overture,
Martha (Flotow); Andante con moto from the
Symphany in € (Schubert); Concerto in G minor
for Violin and Orchestra (Bruch); Waltz lFan-

tasia (Glinka); Perpetuum mobile {Ehren-
berger); Hungarian Dances, Nos. 1 and 2
(Brahms).  6.15, Palatinate Programie. 6.30,

In the Grand Manner—Song and Ballad Sequence
hy the Station Choir, conducted by Eduard
Zengerle; Soloists: Else Lampmann (Contralto),
Richard, staab (Pianoforte). and Kurt Uorwitz
(Recitations). 7.15, Wireless News. 7.30, Two
Radio Potpourris hy the Small Station Orchestra
condncted by Erich Kloss, Medy-Schulte-Malitor
(Soprano), Friedl Wilhelm (Soprano), Otto Hierl
(Tenor), and Karl Kinig (Tenor). I.—Potpourri
of Operctta Music. 11.—Oll amt New Airs from
Sound Films. 8.25, Bavarian Programme, relayed
from Regen. 9.30 (from Niirnberg), Tlhe Niirnberg
Awazons—rFarce in Threc Aets in Niirnberg Din-
leect (Lehmann). 10,20, Time Signal; Weather
Forecust; News Bulletin and Sports Notes.
10.45, bance Music by the Radio Five, with
Alexander Laszlo. 12,0 Midnight (approx.),
Close Down.

0SLO (1,088 metres); 60 kW. Relayed by
Fredriksstad (367.6 metres); Hamar (560
metres); Notodden (447.1 metires); Porsgrund

(453.2 metres); and Rjukan (447.1 metres).—
6.15 p.m., Programme of National Muxic: Re-
cital on the Hardanger liddle by Jorgen Tion-

stau!. 6.45, Talk on FEconomiecs. 7.0, Weather
Report and News Bulletin. 7.30, Talk. 8.0,
Tiiae Signal. 84, Concert by the Station
Orcliestra, conducted by Hugo KXramm; Over-
ture, La belle Héléne (Offenbach); Seleection
from Mignon (Thomas); Norwegian Wedding
March  (Sandby); Selection  fromn  Dinorah

(Meyerbeer); Andalusian Romance (Sarasate);
Waltz, Roses of the Orient (Ivanovici); Tyrolese
March (breyer). 9.10, Reading. 9.40, Weatlier
and News Bulletin. 10.0, Topical Talk. 10.15,
Choral Concert. 10.45, Dance Music on Gramo-
[lr)hmw Lceords. 12.0 Midnight (approx.), Close
oWl

- PALERMO, Ente Italiano Audizioni Radio-
foniche (542 metres); 3 kW.—5.30 p.m., Popn-
lar  Musie on Gramophone  Kecords, 6.0,
Progrimme tor Children. 6.30-8.0, Interval.
8.0, Announcements, Giornale dell’Enit, Agri-
cultural Report and diornale Radio. 8.20,
Povular Gramophone Music. In the interval at
8.25, Sports Notes. 8.30, Time and Announce-
ments. 8.45, La casa innamorata—Operetta in
Three Actz (Lombardo), Conductor: Militello.
In the intervals, Review of New RBooks, and
Variety ltems. 10.65, News Bulletin.

PARIS (Eiffel Tower), Call FLE (1,445.7
metres); 13 kW.—Time Signuls (on 2,650 metres)
at 10.26 a.m, and 11,26 p.m. (preliminary and
6-dot.  signals),—6.45 p.m., Talk, with Musical
Ilustrations. 7.0, Le Journal TParlé.  8.20,
Weather Foreeast, 8.30, The Polish Jew—Play
in  Three Acts (Krckmann-Chatrian). w.o
(approx.}), Close Down.

PARIS (Poste Parisien) (328.2 metres); 60 kW,
—7.0 p.m., Light Music on Gramophone HRecords,

News and  Announcements.  7.30, Sponsored
Gramophone Concert. 830, Gramophone Re-
cords, Talk and Announcements. 8.45, Vocal

and Orehestral Concert, Overture, A Night in
May (Rim=ky-Korsakov): Waltz fromt L'Eafant
et ~les ~ortileges (Ravel); Le Festin ae
I'Araignée  (Ronssel): Napoli, from TImpres-
sions ('ltaliv (Charpentier); Rhapsody in Blie
for Piaunforte and Orehestra (Gershwin): Pas-
tornde d'été  (Honegger): Ballet, Callirho&
(Chaminade); Téte polonaise from Le Roi
malgré lui (Chabrier). :
PARIS (Radio Paris), Call CFR (1,725
metres); 75 kW.—6.45 a.m., Physical Culture.
7.39, Weather and Physical Culture (eontd.),
7.45, (Gramophone Records. Selection from
Enlevez-mnoi  (Gahbaroche); Selection from La-
haut (Yvain). 8.0, News, Weather and Press
Review. 12.30 p.m., Gramophone Concert. Ca,
e'est Paris (Padilla); C’est  toi cherf, mon
seu!l amour (Hermitte): One Little Quarrel
(Kriery: Le Bal de Ian Reine (Paradis);
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Selections fromn Nina Rosa (Romberg);
boud Song (Ricmann); Adios Muchachos
(Sander) ; Turkish Patrol (Michaelis); Taikan-
ova (Roubaund-Bernard); La Mousmé (Ganne);
Selection (Fysher); Selection from The Czardas
Princess (Kalman); On the Garden Wall
(Sarony); Gai Babillage (Avignon); Mi Madre
(Cazes); Japanese Lantern Dance (Yoshitomo);
Selection (Petrolda); Overture, Die Flederwnaus
(Johanm Strauss). In the intervals, News and
Weather. 3.0, Programme for Children. 3.45,
Market Prices. 6.30, Market Prices, Weather,
Agricultural Revort, Talk, Exchange and Racing
Resutts. 7.0, Talk arranged by tlhe Union des
Grandes Associations I'rangaises. 7.10, Tech-
nical Talk by Colonel Bourgoin. 7.30, Elemen-
tary Book-keeping Lesson. 7.45, Latin Press
Review, Commercial DPrices and News. 8.0,
Readings by André  Bacqué: Fairy Stories.
8.30, News, Sports Notes and Weather. 8.40,
Review by René Dorin, 8.45, Song Evening
arranged by Dominigue Bonnaud. In the inter-
val at 9.15, Press Review and News.

PITTSBURGH (Westinghouse Electric) (KDKA)
(306 metres); 25 kW.—9.0 p.m., Teaherry Base-
hall Scores. 9.5, Pebeco Weather Report. 9.7,
Rhythmic Serenade, from New York. 9.30, Tales
of ‘the Pennsylvania State Police: Behind the
Law. 9.45, Programme to be announced. 10.0,
Teaherry Basehall Scores. 10.5; David Lawrence
Dispateh. 10.10, KDKA Artist Bulletin. 10,12,
Programme Announcements. 10.15, Roseyhits,
by A. K. Rowswell. 10.30, Stories for Clildren,
by Louise Guiraud. 10.45, Little Orphan_Annie,
from New York. 10.50, Temperature Report.
10.51, Weatlier Report. 11.0, Time Signal. 114,
Temperature Report. 11.2, Who's News To-day.
11.7, Teaberry Sport Review. 11.12, Press News-
Reeler. 11.15, Programme to be announced.
11.30, Lew Conrad and his_Orchestra. 11.59,
Time Signal. 12 Midnight, Pepsodent Amosz 'n’
Andy, from New York. 1215, Sam Robin’s
Orchestra, from New York. 12.30, Sacred Songs.
1.0, Danger Fighters, from WNew York.
Dance with Countess DOrsay, from New York.
2.0, Porto-Rican: American Tobacco Programuie,
from New York. 2.30, The First Nighter, from
New York. 3.0, Homey and Old Fashioned
Quartet. 3.30, Twenty Fingers of Sweetness,
from MNew York. 3.45, McCravy Brothers, from
New York. 4.0, Time Signal, 4.1, Teaberry
Sport Review. 4.11, Temperature Report. 4.12,
Weather Report. 4.15, Press Last Minute News.
4,20, Messages to Explorers and Missionaries.

PRAGUE (488.6 metres); 120 kW.—5.45 p.m.,
Two Talks. 6.5, Agricultural Report. 6.5, Talk
for Workers. 6.25, German Transmission. 6.30,
Weekly Review. 6.40 (approx.), Vocal and In-
strumental Concert. 7.0, Brass Band Concert.
8.0, Talk: Pictures of the Renaissance and the
Baroque Period and Plastic Art. 8.15, Cabaret

Vaga-

Programmme. Jn the interval at 9.0, Time and
News. 10.0, Time and News. 10.15, Miscel-
luneous Announcements. 10.20, See Moravska-
Ostrava.

RAD10-SUISSE ROMANDE (SOTTENS) (s~
metres); 25 kW.; LAUSANNE (680 metres); and
GENEVA (760 metres).—12.30 p.m., Time Signal
from Neuchitel Observatory. 1231, Weather
Forecast and News Bulletin. 12.40 (from Lau-
sanne). Concert of Light Music on Gramophone
Records. 1.0, Exchange Quotations, 1.5, Gramo-
phone Concert (continued). 2.0-5.0, Interval.
5.0, Time Signal from Nenchitel Observatory.
5.1 (fromm Lausanne), Ceremony in Ilonour of
Baron Pierre de Coubertin, Honorary President
of the Olympic Games. relayed from the Uni-
versity. Songs by the Union Choral Society
Double Quartet. Address by the Representative
of the State Council. Adidress by the Rector of
the University. Address by the Representative
of the Municipality. Songs by the Douhle
Quartet. Address hy M. de Baillet Latour.
Address by M. Ilirschy. Talk by M. de Cou-
hertin. Songs by the Donble Quartet. 7.0,
Weather Forecast. 7.1 (from Geneva), Carillon
and Bells from St. Peter’s Cathedral, 7.10, Light
Music. on ¢iramophone Records. 7.30, Talk: The
Week in International Polities. 7.55, Announce-
ments. 8.0, See Vienna. 10.0, Weather Forecast
and News Bulletin. 10.10 (from Montreux),
Dance Musie. relayed from Le Perroquet. 11.30
(approx.), Close Down.

RIGA (525 metres); 15 kW.—6.0 p.m., French
Lesson. 6.30, Agricnltural Talk. 7.0, Weather
Report. 7.5, Dialogues (du Manpassant).  7.30
Song Recital, 8.0, News Bulletin. 8.20, Vanety
Music. 8.50, La Bliche—Dialogne (de Maupas-
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1.30, .

viu

sant). 9.0, Weuther and News. 9,15, Variety
Programme. 9.35 (approx.), Dance Music. 11.0
(approx.), Close Down

ROME, Call 1RO (441 metres); 50 kW. Re
layed by Naples (319 metres) and 2RO (25.4
metres).—8.15-8.30 a.m,  (iiornale Radio and
Announcements. 12 {(noon), Gramophone Re-
cords of Variety Music. 12.35 p.m.,, Weather
Forecast. 12.45-2.0 p.m., Vocal and Instru-
mental Concert; Soloist, Maria d’'Alba (Violin) :
Military  March  (Schubert); Poem, Ireland
(Uarofalo); Violin Solos: (a) Serenata al ventn
Cartoni) (b) Salut damour (Elgar); Lake
Como (Fauchey); Selection from Turandot (Puc-
cini}; Violin Solos: (a) Spanish Dance (Chamin-

ade), (b) A Window in Seville (Dax). Clarion
(Ferretto). In the intervals: Giornale Radio,
Exchange, Time, and Announcements. 5.0, Ex

change, Report of the Royal Geographical Society,
Giornale Radio and Announeements. 5.15, Song
Recital by Vera Nadia Poggioli (Soprano): O del
mio dolece ardor (Gluck); Aria from Norma
(Bellini); Aria from Aida (Verdi). 5.45, Iustru-
mental Concert: A TFestival in Seville (Scas-

sola); Barcarolle from Silvano (Mascagni);
Selection (Culotta); Selection for ’Cello and
Pianoforte: Chanson villageoise  (Popper);

Sarai la donna mia (de Vita). 6.15, Uioruale

dell’Enit. 6.25, Talk: Italian Provinces. 6.5§8
(Naples), Shipping and Sports Notes. 7.0,
Atmospheric Signals, ILesson in Morse, Agri-

cultural Notes, Giornale Radio and Press Re
view. 8.0, Tinle. Announcements, and Gramo-
phone Records of Variety Music. 8.30, Sporls
Notes and Announcements. 8.45, Tanuhiiuser
-——Opera in Three Acis (Wagner). In the In-
tervals: Review of New DBooks, and Talk:
Actors of To-day. News after the Programme

SCHENECTADY (General Electric Company)
(WGY) (379.5 metres); 50 kW. Relayed at in
tervals by W2XAF (31.48 metres) and by
W2XAD (19.56 metres).—9.0 p.m.,, Dollar
Bill, from New York. 9,15, Alex Drassemn’s
Orchestra. from New York. 9.45, Studio En
semble. 10.15, Skippy., from New York. 10.20,
Soloist, from New York. 1045 Landt Trio.
from New York. 11.0, Jue and Eddie. 11.15,
Waldorf Astoria Orchestra, from New York,
11.30, American Trio. 11.45, De Witt Clinton
Orchestra. 11.55, Baseball Scores. 12 midnight
(W2XAF only), Stock Reports and News Items.
12 midnight (WGY only), De Witt Clinton
Orchestra. 12.15 a.m. (Sunday), Weather Re
port. 12.15-1.15, New York Relay. 12.16, Laws

that safegnard Society. 12.30, June Pursell in
Popular Ballsd:, 12.45, The Goldbergs. 1.0,
Bridge Lesson. 1.15, Bernard Silherg ('Cellist)
1.30-4.30, New York Relay. National

Advisory Council m Radio on Education. 2.0
brama K-7. 2.30, Club Valspar. 3.0, Lucks
Strike Dance Hour. 4.0, De Witt Clinton Orclies-
tra. 4.30, lMotel New Yorker Orchestra, 6.0
Ralph Kirbery (the Dream Singer). 5.5, Buddy
Rogers and his California Cavaliers. 5.30, New
Keumore Orchestra. 6.0 (approx.), Close Down

SCHWEIZERISCHER LANDESSENDER
(BEROMUNSTER) (459 metres); 60 kW.; Basle
(2441 metres) and Berne (246 metres).—12.20
p.m., Time Signal from Neuchatel Observatory
12.31, Weather Forecast and News Bulletin
12.40, Variety Programme on Gramophone Re-
cords. In an interval at 1.15 (approx.), Talk
on the Day's Events. 1.50-3.30, Tnterval. 3.30,
Programme from Zirich, 4,30 (from Zirich).
Talk : Provision fuor thie Unemployed in Switzer-

land. 5.0 (from Ziirich), Concert hy the
Ziirich Accordion Society, conducted by 6.
Helbling. 5.30 (from Zirich)., Hcalth Talk.

5.50, Coucert of Popular Music_on Gramophone
Records. 6.15 (from Zirich). Listeners® Quar-
ter of an Hour. 620 (from Zirich), Talk: '
Opera and Operetta in 1032, 7.0 (from Zirich).
Chimes. 7.15. Time Signul. Weather Forecast.
and Market Prices. 7.30 (from Zirich), Musical
Programme. 8.0, Selection from Les Saltim-
banques (—) Opera (Ganne) on Gramophone Re-
cords, 8.5 (fram Basle). Varietv—Radio Play
about Artists’ Life in Modern Times (Ilamik),
9.0, Dance Music hy a Jazz Band, with Cabaret
Turns in the intervals. 9.30, Weather Foreecast
and News Bulletin. 9.45, Dance Music (contd.).
11.0 (approx.), Close Down.

STOCKHOLM, Call SASA (436 metres); 53
kW. Relayed hv Boden (1.229.5 metres); Gotfa-
borg (322 metres), Horby (257 metres). Motala
(1.34% metresy, Ostersund (770 metfrzs), and
Sundsvall (532 metres).—4.0 p.m., Uoucert of
light Music. 5.0 (from Gbdtehorg). Programme
for Children. 5.30 (from Sundsvalh), Cuabarct
Prograumme, 6,15, Populur Muosic on Gramo:
phone Recordz. 7.15, Weather Forecast and
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Programmes from Abroad.—

7.30, Talk on Geological Maps.
of Old-time Dance Music by
Knut Eshjérnson’s Orchestra. 8.45 (from Gote-
borg), FProvincial Programmnie. 9.45, Weathel
Forecast and News Bulletin. 10.0, Duance Musie
by Georg Ender’s Orehiestra, 11.0 (approx.).
Close Down.,

STRASBOURG (345 metres); 11.5 kW.-—11.30

News Bulletin.
8.0, Programme

a.m., Gramophone Reecords of Light Music.
Suite Carnavalesque (Thomé). Nelection from
Mireille (Gounod); Selection from The Queen

of Sheha (Gounod); Selection from The Land
of Smiles (Lehdr); Tartufe (Moliére); Robnts
(Mayer); Jota Aragonesa (Sarasate); Rondo,
Choral and Dance (Liadov); Dance of the Hours
ifrom La Gioconda (Ponchielli); Wohin (Schu-
bert); Minuet (Schubert); Selection from Le
Roi malgré lui (Chabrier); Slavonic Dance
{Chabrier); Féte Polonaise (Chabrier). 12.45
p-m., News in French and German. 1.0, Time.
1.2, Gramophone Conecert (continued): Overture,
Preeiosa (Weber); Sonata in A Major (Mozart);
Fantaisie impromptu (Chopin); Mazurka in B
Flat (Chopin); Selection from Le Petit Duc
(Lecocq); Mississippi (Boyer); Reviens (Frag-
son); Prelude & I'aprés-midi d'un Faune (De-
bussy); Selection (Grotti); Es-tu fidele (Miolle-
Mussner). 2.0, Talk in French: The Monetary
System. 2,15, Dance Music on Gramophone
Records: Endierno; TPolila; Chez ma chérie;
Sing you Sinners; Looking at Yon: Let me
8ing; Je vous suis: Navigalion Scolaire; Bye,
Bye, Blues; 1 Need You; Batida nocturna;
Buen amigo; This is Love; Vis ta vie; You're
Simple Delight; C’est la grande vie; Espana; A
Sevilla muchachos. 3.45, Musical Talk in French
with Illustrations: Bach's Recitative Style. 4.0,
Gramophone Concert: Selection from Madame
Butterfly (Puccini); Selection from The Merry
Widow (Lehdr); Les hommes ne mentent jamais
(Borel Clerc); St. Catherine (Bose); Tango
della stella (Lazarro); Torua a Sorrento
(Curtis); Polka (Bussion); Charme de fleurs
{Fontana); Beneath Your Baleony (Klein),
4.45, Banking Talk in French. 5.0, Dance Music:
One Step, Petit amie du Jour; Fox-trot, lligh
and Low; Slow Fox-trot, Dreamy and Blue;
Waltz, Il est Charmant; Fox-trot, Rain on the
Roof; Fox-trot, Lo and Behold: Tango, Carme-
lita; Fox-trot, Lovehound; Slow Fox-trot, A
Faded Summer Love; Waltz, Wiencer Blut
(Johann Strauss); Fox-trot, O Bella Douna;
Stow Fox-trot, Lang ist es her; Tango, Cara
dura; Fox-trot. Open Your Window; ¥Fox-trot,
You are the Melody; Pasn dobhle, Saragoza
(Krier). 6.0, FKrench Lesson  in Gennan.
6.15, Agricultural Talk in Frenel, 6.30,
Orchestral Concert, conducted by Maurice
de Villers: Pastoral Suite (Scassola): Waltz
(Brahms); Festival Overture (Leutner); Selec-
tion from Manon (Masgenet). 7.30, Time Signal.
7.32, News in Freneh and ¢German. 7.45,
Orchestral  Concert (continued) : Florentine
March (Fucik); Spanish Rhapsody (Richardy);
Overture, Czar amd Carpenter (Lortzing); Selee-
tion from Rose Marie (Friml); Three Dances
(German); March (Rosey). 8.45, Concert hy the
Municipal Orchestra relayed from the Restanrant
de 1'Orangerie: Overture, La Princesse Jaunc
(Saint-Saéns); Meditation on a Bach Prelude
(Gounod); Suite from Sylvia (Delibes); Over-
ture, Mignon (Thomas); Serenade (Moszkovsky);
Rustle of Spring (Sinding); Violin Solo: Prelude
to Le Déluge (Saint-Saéns); Hungarian Rhap-
sndy No. 2 (Liszt). 10.30, Dance Music from the
Savoy. 12 Midnight, Close Down.

STUTTGART (Miihlacker) (360.5 metres); 6n
EW; and FREIBURG (570 metres).—11.0 a.m.,
Time and Weather. 11.15-11.30 a.m., Sponsored
Concert, 11.45, Sponsored Coneert (continued).
12 noon (in the interval). Weather. 12.20 p.m,,
Gramophone Concert of Variety Music. 12.50,
Time and News. 1.0, Concert hy the Stuttgart
Philharmonic Orchestra ; Soloists : Hermann Lingor
{Tenor), and Hermann Colzelmann (Baritone);
Selections (Mozart). (a) Overture, Don Giovanni,
(b) Baritone Solo from Don Giovanni. {(¢) Minuet
from the Symphony in E Flat, (d) Baritore Solo
from Il Seragiio; Ballet Mnsic from William
Tell (Rossini}; Tenor Solo from The Tlermit’s
Bell (Maillart); Dance of the Sylphs from The
Damnation of Faust (Berlioz): Tenor Solo:
Flower Song from Carmen (Bizet): (oronation
March from the Prophet (Meyerheer); Fan-
tasia, Rumania (Michaelov); Dir sing’ ich mein
Lied (Lehar); Fox-irot (Fred ¢'oots); Song and
Tango ¢Allan Gray); Paso-doble (Rieardo); Fox-
trot. Frihling heisst Liehe (Sherman); Waltz.
Es fithrt kein anderer Weg zur Seligkeit (tley-
mann); Tango, Kleine Elisabeth (Rosen); Waltz
Potponrri, Altherliner Leierkasten (Leuschner);
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Quick-step,  Was  Schenkst  du wir  dann?
tGrothe), 2.30, Reading of Puems by tiottitied
Keller and Conrad Ferdinamd Meyer, 3.0, Song
Recital by Marta Weber-Neubeck : Die schwarze
Laute (MoHendorf); Songs (Kaun), (a) Weiss
Nicht, woher ich gekomien, (h) Wenn's Abend
ward; Songs (Wendland), (a) Die Treppe im
Mondlicht, (b) Tanz der (ibtter; Songs (Trunk),
(a) Ein Brief, (b) Friihlingssome; Songs
(Bleyle), (a) Abendlied, (b) Erster Schnee.
(c) Demr Unbekaunten Gott, (d) Sehweifen, O
Nchweifen.  3.30, Programmnie for Children. 4.30,
Concert by the (‘oncordia Choral Society re-
layed from Laupheim: Songs (Knab), (a)  Wir
Bauern, (b) Ein Brotlaib, (¢) Dir. Dir Jehova
will ich Singen (Grasselius) ; Racred Song (Bach
and Georg Schumann); Trinitatisfest (Schrdter);
Ruf an Sankt Raphael (Othegraven); Russian
Folk Song (Lendvai). 5.0, See Frankfurt. 6.15,
Time and Sports Notes. 6.25 (irom Freiburg),
Talk: Fifty Years of the St. Gotthard Railway.
6.50, Time and Weatlier. 7.0, See Frankfurt. 8.0,
See Vienna. 10.15, Time and News. 10.45, Con-
cert from Munich, 12 Midnight, Gramophone

Concert of American Dance Musie. 12.30 a.m.
(Sunday), Close Down.
TOULOUSE (Radiophonie du Midi) (385

metres); & KkW.—50 p.m., Picture Transmis-
ston.  5.15, Exchange Quotations. 5.30, Popular
Songs. - 5.45, Opera Music: Seleetions from The
Danmmation of Faust (Berlioz); Overture, Philé-
mon et Baueis (Gounod); Overture, The Hugue-
nots (Meyerbeer)., 6.0, Orchestral Nelections.
6.15, Songs from Operas: Selection irom The
Tales of Hoffmann (Offenbach); Don Giovanni
(Mozart); and II Trovatore (Verdi). 6.30, Ex-
change ‘and Racing Results. 6.45. Concert :
Narcissus (Nevin); Chanson triste (Tchaikov-
sky): Trio (Goldman); Trio in B Flat (Haydn).
7.0, Accordion Music. 7.15, Popular Songs.  7.30,
News Bulletin, 7.45, Dance Music. 8.0, Selec-
tions by a Viennesc Orchestra. 8.30, ¢ierman

Lesson.  8.35, Sound Film Music. 8.45, Orches-
tral Selections: La Habanera (Laparra); Pre-
Iude to Le roi malgré Ini (Chabrier). .0,
Selections from Tosca—Opera (Puccini). 10.0,
Selections hy an Argentine Orchestra. 10.15,
Military Mnzic,  10.30, North African News.
10.45, Orchestral Music. 110, Concert: Tont
est permis quand on réve (Heymaun); Aveir
un  hon copain  (lleymann), Puns Angélicus

(Franck); Lehar Potpourri: Evening in the
Black Forest; The Trawmn: Selection from Manon
(Massenet); Frire Jacques (Raiter); Roule ta
hosse (Bétove); Le clochard (Scottn); Wedding
Processioun in  Lilliput (Translateur); Maveh;
Waltz, Kiinstierleben (Johann Strauss): Waltz.
Wiener Bint (Johanu Strauss); O Sole méo (hi
Capua): Parade of the Tin Soldiers (Jessel).
12 midnight, Weather Report and Annonnre-
ments. 12,5 a.m. (Sunday), English Concert.
12.30 (approx.), Close Down.

TRIESTE (247.7 metres); 10 kW.—7.5 p.m.,,
Quintet Concert: Signora o signorina? (Apol-
lonio); Mia_ piccola hambola  (Montagnini);
Campane (Di  Lazzaro); RBrezza notturna
(Bonelli);  Selection from The Czarevitch
(Lehdr); Ronda brasiliana (REscobar); Patuky e
Patnku (Crosti). Tn the interval at 7.25 p.m.,
French Lesson on Gramophone Records. 8.0
till Close Down. See Turin.

TURIN (273.7 metres); 7 kW. Relaved by
Milan (331.5 metres), Genoa (312.8 metres), and
Florence (500.8 metres).—6.45 p.m., Agricultural
Notes. 7.0, Announcements. 7.5, Musical Selee-
tions: Fior d’Andalusia (Pennati-Malvezzi); La
campanella (Ranzato); Selection from La gran
via  (Valverde); Ruthenian Dance (Mignone).
7.30, Time. Annonncements, and Gramophone
Records of Variety Music. 8.0, Giornale Radio
and  Weather. 8,15, Musical Relections. 8.35,
Talk: Events and Problems. 8.50, Concert of
Chamber Music: Trio for Clarinet, Viola, and
Pianoforte (Mozart); Tharp Solos. 9.50, Review
of New Books. 10.0, Variety Programme. 11.0,
Giornale Radio. followed by Dance Music from
the Fiaschetteria Toseana, Milan.
RBnulletin.

VATICAN CITY (Rome), (19.84 metres)
OMorning)., and  (50.26 metres) (Evening);
10 kW.—11.0 to 11.15 a.m. Religions Announce~
ments _in  different  Languages. 8.0 to 8.15
p.m,, Religious Information in Ttalian.

VIENNA (517 metres); 15 kW. Relayed by
Graz (352.1 metres); Innshruck €283 metres);
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Ktagenfurt (453.2 metres); Linz (246 metres]
and - Salzburg (218 metres).—1.45 p.m., Song
Recital from Francesen Merli on Gramophonc
Records: Drinking  Song  from  * Uavalleria
rusticana ” (Masecagni); Air from ¢ La Gio-
conda’  (Ponchielli);  Aria  from ' Aida”
(Verdi). 3.0, Time signal, Weather Report. and
Exchange Quotations. 3,20, Talk, illustrated
with Gramophone Records: Famous Viennese
Opera Ningers of Bygone Times.
Understanding and Treatment of .
4.30, Adventures, told by Ilerbert Patera:
Smuggling  Expeditions and Kxplorations in
Primitive Forests. 6.0, Conecert of Light Music
by the Johann Wilhelm ¢anglberger Orchestra
and the Strohmeyer-Kemeter Quartet. Soloists;
Mizzi Starecek and Rudi Ilermann (Duets), and
Willy Boskovsky (Violin); March (Kronegger);
Overture, “ Der Waldmeister ” (Johanp
Strauss); Violin Solo, Liebes-Serenade (Gangl-
berger); Songs, (a) Ja, so a Walzer (Fiehrich),
(b) Mir bleib'n wung’rer herrlichen Weanastadt
treu (Schima), (¢) Unser Wean (Kastner); Der
verliebter Faun (Kelluer); Descriptive Piece. En
Carriole (Ourdine); sSongs: (a) Beimr Thury-
hruckl wart’ jch heut’ auf dieh (Domanig-Roll),
(b) In mir singt es und klingt es von Wiener
Music (Fiebrich), {c) Geh’ ma, Geh ma (Kolbl);
Waltz, Backfischerl (Ziehver); Potpourri  of
Marches (Komzak); March, Austrin (Schieder).
6.45, Talk with Gramaphone Records: The
Mountain_ Folk  of the Caucasus. 7.15,
Topical Talk, 7.45, Tinme Signal, Weather
Foreeast,  aml Programme Announcenients,
8.0, soldiers Songa and  Military Music of
Three Centuries, by a Military Band of
200 players and Soldiers’ Choir (500 stroug);
Part I—The Lighteenth Century; Conductor:
Anton Mader; Soldiers’ Song for Choir: Prinz
Engen, der edle Rititer; Mareh of the Walloons,
for Orehestra (Ashoth); Choral Item: (eneral
Laudon ruckt an; Grand March (Haydn, arr.
Mader).  Part IT—Nineteenth €entury; Con-
ductor: Moritz Thaun; Choral Items: (a)
Oesterreich iiber alles, and (b) Kriegseid (Lipav-
sky); Orchestral Nelections: (a) Wellington’s
Vietory (Beethaven), (b) Einzugsmarsch
(Walch); Part ITI—Items conducted by Gustav
Gaigg; Choral Items: (a) The 10th Battalion at
St. Lucia. and (b) Radetzky Kommandiert ;
Orchestral Selections: (a) Retraite und Zapfen-
streich (Leomhardt), (b) Lagermarsch (Zaver-
thal); Part TV-—Twentieth Century; Conductor:
Josef  Ricliter; Choral Items: (a) Der gute
Kamerad, (b) Lied der Kaiserjiiger (Miihlberger) ;
Orchestral Selections: (a) Generalmarsch (Mahr).
(h) Testmusik mit TFanfaren (Richter). 10.0,
News Bulletin, Weather Foreeast, and Aunounce
ments.  10.15, Dance Music by the Charly
Gandriot Jazz Band with Dario Medina (Songs),
relayed from Niibners Park Hotel.

WARSAW (1,411 metres); 120 kW.—11.58
a.m., Time Signal and Bugle Call from tne
Tower of St. Mary’s Chureh, Cracow. 12.5 p.m.,
Programme  Announcements, 12,10, 1Interval.
12.30, Press Review, 12.40, Weather Report.
12.45, Light Music on Gramophone Records.
2.0, Tuterval. 3.0, Economic Report. 3.10,

Popular Music on Gramophone Records. 3.30,
Announcements. 3.40, Programnme for Children.
4.5, Light Music on Gramophone Records. 4.35,
Hydrographic Report. 4.40, Review of Periodi-
cals. 5.0, Concert of Light Music hy the Station
Orchestra, conducted by Josef Oziminsky; March
(Stelzig); Phantom Melody (Ketelbey); Pot-
pourri of Finnish Airs (Hermann); Gavotte
(tianglberger); Im Mirchenwald (Ganglberger);
Waltz: Dorfschwalben aus OQesterreich (Josef
Strauss) ; Fantasia on Slavouic Themes (Leuseil-
mer); Torch Dance (Meyerbeer). 6.0, Tatk re-
layed from Lwow. 6.20, Concert of Chambher
Music from the Cristal Restaurant, 7.15, Mis-
cellaneous lItems. 7.35, Radio Journal. 7.45,
Agricultural News. 7.55, Programmnie Announce-
ments. 8.0, Concert of Light Music by the
Station Orcliestra, conducted by S, Navrot:
Soloists: A, Janovski (Flute), M. Moszkovsky
(Trumpet) ; Overture: Morning, Noon and Night
(Suppé); Intermezzo from Naila (Delibesy;
Flute Solo: Waltz from La Traviata (Ve

Popy); Waltz fromt Eva (Lehar); Serenadle,
Anima (Lincke); Trumpet Solos; Spanish
Dances Nos. 2 and 5 (Moszkovsky); Waltz:

Espafia (Waldteufel); Gallop (Jolrann Strauss);
Mazurka (Namyslowsky). 8.55, On the llorizon.
9.10, Announcements. 9.50, Radio Journal.
9.55, Weather Report. 10.0, Interval. 10.5,
Chopin Pianoforte Recital by J. Smidowiez;
Rondo in E Flat, Op. 16; Three Mazurkas, Op.
G63: () in B Flat, () in F Minor, (¢) in € Sharp
Minor, Waltz in ¢ Sharp Minor, Op. 64: Waltz
in A Flat, Op. 42. 10.40, Sports Notes. 10.50,
Dance Music.

A 28



www.americanradiohistory.com

JUNLE 8th, 1932.

Wireless
Worldl

LABORATORY TESTS

ON NEW RADIO PRODUCTS.

MARCONIPHONE MODEL 136 LOUD
SPEAKER.

In these days when the majorily of new
moving-coil loud speakers making their
appearance on the market are of the
miniature pevmanent magnet type it is
intevesting to be reminded of the per-
formance of the larger types from which
they have bLeen developed. In the middle
and upper registers the smaller type is
well able to hold its own, but it un-
doubtedly suffers in the bass below 150
cveles by comparison with units having
lavger diaphragms. The small unit
relies on a resenance just above or below
100 cveles to simulate bass respense,
whereas in the larger types the ontput

The latest Marconiphone permanent
magnet loud speaker (Model 136).

energy can be more evenly distribmted
in the bass and it is even possible to
arrange for a rising characteristic to-
wards the lower limit by fixing the prin-
cipal diaphragm resonance in the vicin-
ity of 50 cycles.

These qualities are well exemplified in
the Marconiphone Model 136 permanent
magnet moving-coil loud speaker. Its
sensitivity is comparable with mains en-

Actually, the sound: output increases
steadily below 300 cycles until the dia-
phragm resonance at 60 cycles is reached.
Ahove 300 evcles theve is also an in-
crease up Lo 2,000 cycles. after which the
output is maintained tv 3,500 cycles and
is followed Ly a drop to the 300 cycle
level at 4.500 cycles.  Above
this frequency there is a
rapid cut-off.  As a result,
the reproduction is free from
background noise on radio re-
ception and mneedle scrateh on
records.

The new type of cabinet is
pleasing to the eye and the

curved  sides  give rigidity
which minimises box reson-
ance.  An output transformer

adjustable to all types of out-
put valves in current use is a
standard item of the specifica-
tion.

The price is £8 10s. and
the makers ave The Marconiphone Co..
Ltd,, 210-212, Tottenham Court Roud,
Loudon, W.1.

WEARITE MAINS TRANSFORMERS.

A range of mains transformers designed
for use with the three standardised types
of rectifying valve now available has just
been introduced by Wright and Weaire,
Ltd., 740, High Road, Tottenham, Lon-
don, N.17.  The T.21A model is the
smallest of the range and will be used with
an A" type reclifier. It has three
secondary windings, one rated at 250-0-250
volts R.M.S., and two giving 4 volts each.
One 4-volt winding supplies the rectifier
filament, while the other provides fila-
ment current for the A.C. valves; the
maximum load being 4 amps.  The pri-
mary winding is tapped to suit supplies of
200, 220, and 240 volts at 40 to 100 cycles
per second.

Although the.transformer is reasonably
small i size. the core contains sufficient
iron to assure a satisfactory performance.
Theve is negligible rise in temperature,
even after a prolonged run, and the volt-

Regulation curves of the D.C. and A.C.
output from Wearite Model T.21A
mains transformer.
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ergised models of equivalent size and the
breadth and fulluess of the reproduction
in the bass is very satisfying to the ear.
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age rvegulation is quite good.  The D.C.
output, nsing a Cossor 506 B.U. full-wave
rectifier, is 240 volls at 60 mA. with a
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load eguivalent to that of three valves
across the spare 4-velt winding., The L.'T.
voltages were substantially correct, the
filament winding giving 4.05 volts, and the
other 4.1 volts. The price of this model
is 25s.

The transformer for the < B’ type
rectifier is slightly larger in size, since it
is required to give a higher output voltage,
namely, 250-0-250 volts at 120mA.. while
the rectifier filament in this case consumes
2.5 amps.  The other LT, winding aives
a maxinun of 4 amps.. and the price of

Wearite “A '’ and “B’’ type mains transformers.

the T.21B model, as it is styled, is 27s. 6d.
We understand that a *¢ ¢ 7 type traus-
former will shortly be uvailable.

BULGIN TOGGLE SWITCHES.

Despite their small size these minia-
ture toggle switches are quite capuble of
handling up to three amps. of current
at 250 volts, and as the make-and-break
action is rapidly executed they ave quite
suitable for use as a master switch in
an all-mains receiver. The model S.102
is a single circuit makegand-hreak model

and at  1/3 represents good value.
The body of the

switch is a neat

bakelite moulding

completely  enclos-

ing the tinned

phosphor - bronze

contacts, while

the insulating

medium consists of

specially treated Bulgin single

non - hygroscopic
fibre. Fixed to
the body is a small
plate carrying the
make-and-breakk  mechanism,
single-hole fixing bush.

In this particular design the moving
contact wedges between the two fixed
contacts, and as the action is of a wiping

circuit make-

and - break
toggle switch.

also  the

natire maintains the contact surfaces
quite clean and bright.
There is another switch of similar

design in which the moving contact closes
two circuits alternately ; this is styled the
model 8.103, and could be employed as a
radio-gramophone switch.

02092

& Smith and Sons (Motor Accessorvies).
Ltd.. Cricklewvod Works, London, N.W.2,
announce that the address of their Scot-
tish agent, Mr. . M. Smith. is Horse
Shoe (‘hambers, 21, Drury Street, Glas-
gow, (.2 Telephone number Central
5382.
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Tone Correction and

By

N. W. McLACHLAN, D.Sc.,, M.L.E.E., F.Inst.P.

Distortion.

The Important Effect of Harmonics.

HERE are two salient ways of defining, selec-
tivity, one might satisfy the mathematical
mind, the other is understood by everyone.
The average person is satisfied with the selec-

tivity of a receiver if he can listen in comfort to Tini-
buckthree when Timbucktwo is transmitting a few yards
away, the frequency separation being a few kilocyeles.
The public wants results-—that is what they are willing
to pay for—and nothing else counts. Consequently the
acid test of selectivity is clean reception of a large num-
ber of stations under all kinds and conditions of service.
It is common experience in life that when we overdo
If we con-
struct a receiver of ultra-selectivity, there is a price to
be paid somewhere; something is forfeit to the god of
selectivity, the fetish of searching the ether—1like looking
for a needle in a haystack.  And the price is paid in
quality. Now this is where someone steps in to assist
the bankrupt listener. The latter—in the hands of the
receiver—has been denuded of the upper audio fre-
quencies, which are so cssential
in 1mbuing speech and music
with finesse ad qualities of inter-
pretation. How can he know

HEN any

ing Dutch or Sanskrit if the
cssence of the speech is lacking?

Into the arena steps a friend i
need equipped with ‘‘ wise saws
and  modern instances ’’ who
undertakes to better this sad state istic.
of affairs. Producing magic from
his inner consciousness in the
form of a correction or tone con-
trol circuit, he conceives wire
wound on a laminated metal core,
a thermionic valve and all the
rest of it. Give this to the
receiver and all will be well. But
will it! The whole thing depends upon what the receiver
thinks about the matter. In other words, it might be
necessary to find out something about the receiver betore
{rying out the new device on it.

correction is high.

Ccntrolling Resonance Frequency.

Some years ago I was confronted with a problem in
tone correction combined with considerable voltage
amplification.?

Y The Wireless World, page 193, August 28th, 1929 ; Electriciun,
December 6th and 13th, 1929,

frequency waze is amplified, and
whether his loud speaker is talk-  the sidebands attenuated by highly
selective tuning circuits, it is important
when restoring the upper audio fre-
quencies by tone correction, that the
detector should have a linear character-
Should  harmonics be developed
in the walve circuits, distortion may be
serious, especially if the degree of tone

a valuable contribution to the technique
of tone correction.

The correction necessary was greater than that re-
quired in the most selective radio receiver.

A special amplifier with several correction stages was
buitt for the job in hand. When a uniform voltage at
all frequencies was applied to the grid of the first valve,
the voltage on the grid of the next valve gradually in-
creased with the frequency as shown in Fig. 1. At a
certain frequency the voltage was a maximum and then
fell away. The maximum value corresponded to the
resonance of the sccondary winding of the transformer.
This could be controlled by a small variable condenser
connected across the secondary. It will be observed
that the resonance frequency is outside the upper speech
frequency, namely, 2,500 cycles per second.

What Happened to a Sine Wave.

The complete amplifier consisted of several such
units, usually having different resonant frequencies,
followed by a straight power amplifier with resistance-
capacity coupling, and an attenua-
tor for varying the strength of the
output. One of the tests for an
amplifier of this nature is to deter-
mine the degree of correction
which it applies to the incoming
signals.  Actually, of course, the
whole contraption is a distorting
or anti-distorting network, which-
ever one prefers to call it. How-
ever, before measuring the degree
of correction due to the apparatus,
it is imperative to see whether a
certain form of distortion arises in
conneciion with pure sine waves.
This is known as a linearity test.
A sine wave is applied to the grid
of the first valve. If the amplifi-
cation at each stage is linear, the
sine wave will emerge from the power valve in its virgin
state.

In the particular instrument under consideration it
was decided after its assembly to make a rough linearity
test to discover how the land lay. A local oscillator
having a good wave form was got going and a frequency
of 200 cycles applied at the input to the amplifier. The
output from the latter was taken to an oscillograph, so
that one could see what had happened to the sine
wave in its passage through the correction amplifier.
Personally, 1 have never seen anything quite like it.
The nearest approach would be a dog’s hind leg! Of
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Tone Correction and Disiorsion.—

course this was annoying, bewildering, and certainly
disconcerting. As the frequency was raised, the input
voltage meanwhile remaining constant, the veil gradually
lifted, and ultimately the sun shone on a good sine wave.
The problem then presented itself, was it the amplifier
after all? .

Having reduced the input voltage at 200 cycles and
found that the resemblance to canininity still persisted—
the face at the window so to speak—the input was
stopped, and a telephone receiver used for listening pur-
poses. Apart from the customary valve noise nothing
abnormal was scented. But when a small input from
the oscillator was used the noise increased perceptibly.
This was obviously due to the oscillator, although it had
never shown up previously in any tests which were made
on other kinds of apparatus.

Each stage of the amplifier was tested separately and
found satisfactory. The next step was to test the oscil-
lator for harmonics. Small amounts of harmonics were
detected, but nothing which in the ordinary way would
be regarded as serious.

Even the Eleventh Harmonic Dangerous.

To digress for a moment, suppose we consider -the

amplification curve for the complete receiver, and for-

simplicity, assume it is the same as that of an instrument
with three stages like Fig. 1. The resulting curve is
found by multiplying each ordinate in this figure by
itself twice. Thus, when f=1,000 cycles the amplifica-
tion for one stage is approximately 10, so that for three
stages it is one thousand. The ratio of the amplification
at 2,200 cycles to that at 200 cycles is approximately
3,000. Now suppose that our input wave, whose funda-
mental frequency is 200 cycles, has a trace of the 11th
harmonic, i.e., 2,200 cycles. Let the trace amount to
1-60th per cent., then since the amplification ratio of
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Fig. 1.—Characteristic curve for one correction stage
of audio frequency.

the two frequencies is 3,000 to I, the value of the 11th
harmonic at the output from the amplifier will be half
that of the fundamental. Consequently the large dis-
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tortion of the original sine wave is due, not to any defect
in the amplifier, but to the fact that owing to the much
greater magnification of the high than the low fre-
quencies, any ha